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RAPID METHOD FOR DETERMINATION OF PLASMA FIBRI@ 
NOGEN, Di (intreduced by Marie 
Stef: ten al Laboratories, St. 


Elisabeth Hospital, Besten, Mass, 


Plasma defibrinated with thrombin will net 
clet after additien ef thromboplastin and cal- 
cium, If -treated plasma is added,clotting 
time ef mixture is reciprecal te the fibrine- 
gen content, This observatien represents the 
principle for method proposed, Reagents fer 
test are normal bovine and human plasma, defi- 
brinated with 10 NIH mits ef bovine thrombin/ 
ml, Als] mixture ef bovine and human plasma 
(substrate) contains an excess ef prothrembin 
and accessory facters, Substrate is stable fer 
at least 6 months at —- 20 C, Plasma te be test—- 
ed is treated with BaSQ,, diluted 1:5 with Ve- 
renal buffer 0.1 M(ionic strength 0,15 M, pH 
7.35), At time of testing, 0.1 ml. of substra- 
te and ef plasma being tested are mixed, Same 
volume of thromboplastin suspension (Quick's) 
and CaClo 0,025 M are added and the clotting 
time recorded, By means ef prepared curve, clot- 
ting time is translated in fibrinogen concen- 
tration, Dilution of plasma assures that values 
fall in sensitive part ef curve, Values ebtain- 
ed with this methed were comparable with these 
ef tyrosine technic within 10% in 44 patients 
with various clinical disorders, In 2 cases ef 
hypofibrinogenemia this method and tyrosine me~ 
thod agreed ,while high fibrinogen values were 
found by Kjedhal's N determination after pre- 
tein pfecipitation with 25% (NHj,)SQ, saturation 
from plasma,(aided by Amer, Heart Ass, ,Mass,) 


2 


ALCOHOL EFFECT ON SPIKE RECOVERY PROCESS. 
W. J. Adelman, Jr., Dept. of Physiology, Univ. 
of Batfalo, Buffalo, N.Y. 

Single lobster motor axons were exposed to 
ethyl alcohol (l to 10%) in physiological lob- 
ster solution. The externally recorded mono- 
phasic action potential showed an increase in 
the amplitude and duration of the negative 
after potential (slow repolarization) in these 
solutions. Associated with this change was 
the development of a pronounced supernormality 
in the post-spike excitability cycle. Con- 
commitant with the alteration in the spike 
repolarization process there was a gradual de- 
cline in the spike amplitude and the rate of 
spike rise. Despite the lower threshold for 
activation of subsequent spikes during the 
alcohol induced supernormal period such spikes 
were of smaller amplitude than the preceding 
spike. It is concluded that alcohol reduces 
the rates of spike depolarization and spike 
repolurization and it is the slow rate of re- 
polarization that accounts for the anomalous 
supernormality. (Supported by National 
Institutes of Health, Grant B-131.) 
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COMPARATIVE FEATURES OF THE MECHANICS OF 
BREATHING. E. oni and F.F. Thimm (Intr, 


by W. O. Fenn). Dept. Physiology, Univ. of 
Rochester Sch. Medicine, Rochester, WN. Y, 

The pressure-volume curve of the thorax anj 
lung as well as the static and dynamic regis. 
tance to breathing have been measured in dogs, 
cats, rabbits and guinea pigs. (1) The mea 
values of compliance in ml/em HO per kg of 
body weight and per liter of vital capaci 
were 2.44, 35 in dog; 2.42, 32 in cat; 1.05, 
48 in rabbit; 1.31, 62 in guinea pig. (2) t%} 


ent animals can be @ tely defined by the 
equation: log (E.R./V.C.) = log & = b logf, 
(3) In all animals the pressure-flow reletiog 
follows the Rohrer equation: P = k) 0 + xe? 
where P is the dynamic pressure and ¥ the flo, 
(4) The work of breathing at rest has been 
calculated in the different animals from the 
mean values of elastance, k) and ko, according 
to the formula of Otis, Fenn and Rahn. The 
relationship between the rate of work and the 
breathing frequency shows that the frequency 
typical of each animal is that corresponding to 
the minimum rate of work. If a resistance is 
added in series to the airways the animal 
changes its breathing frequency according to th 
minimum rate of work. The work of breathing per 
unit of weight or per unit of O2 consumption is 
about the same in dogs, cats and guinea pigs, 
whereas in rabbits it is markedly higher. 
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PREPARATION OF CHRONIC DENERVATED GASTRIC 
POUCHES IN THE RAT. R. S. Alphin* and T. M. 
Lin. Lilly Research Laboratories, Indiana- 
polis, Indiana. 

A method is described for the surgical pre- 
paration, feeding and care of a chronic dener- 
vated gastric pouch in the rat. In contrast 
to rats with total gastric fistula whose basal 
or interdigestive secretion of free HCl con- 
tinues for more than 48-72 hours after a fast, 
the basal free HCl output of denervated pouch 
is zero when food is withheld for 12 hours. 
The importance of the cephalic influence (Lin 
& Alphin, AJP, 192, 23, 1958) in the interdi- 
gestive phase of gastric secretion is con- 
firmed. The volume of the basal secretion is 
approximately 0.24 ml/hr. This and the free 
HCl output both increased after the rats were 
fed with 3-5 gm of canned dog food. Insulin, 
0.5 unit, failed but histamine at several dose 
levels succeeded to stimulate the volume flow 
or the acid output. A denervated pouch pre- 
pared from the "squamous" or "non-glandular" 
portion of the stomach was also described. 
This portion of the stomach never secreted any 
free acid under basal conditions or after a 
meal over a period of 6 months post-operative- 
ly thus providing physiological proof that the 
"squamous" portion of the rat stomach is non- 
acid secreting. The action of inhibitors on 
the secretion of the denervated pouch is also 
studied. The advantages of using a denervated 
gastric pouch for physiologic and pharmaco- 
logic studies are discussed. 
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‘ MMZRANCE AND PATHOLOGIC EFFECTS OF ALTITUDE 
gpOsURES OF DOGS WITH VALVULAR HEART DISEASE. 


» Insts. of Health, Bethesda, Md. and 

{adiana Univ. Med. Center, Indianapolis. 

Dogs with aortic (AI) or mitral (MI) insuf- 
ficiency (confirmed by hemodynamic studies) 
gad unoperated controls received successive 
4 hr. exposures to 30, 32, 34, and 36,000 ft. 
sisulated altitude at 10 day intervals. One 
of 10 AI dogs died at 34,000, 2 at 36,000, and 
1 of 6 controle died at 36,000 ft. Five MI 
dogs, 4 with combined AI and MI, and 9 controls 
were similarly tested. One MI and 1 AI-MI dog 
died at 36,000 ft. One AI dog, exposed 3 
peaths after production of experimental endo- 
carditis and myecarditis, died at 30,000 ft. 
Hive AI and 17 control dogs were exposed 6 hrs. 
te 30,000 ft. 4 or 5 days weekly from 11 to 96 
times. The most constant findings after pro- 
longed exposures were visceral engorgement, 
iacreased cellularity of marrow, focal endo- 
cardial and valvular thickening, focal ayo- 
cardial fibrosis, aortic and eccasionally 
coronary nonlipid arteriosclerotic lesions, 
end renal hemosiderosis. Two dogs showed 
organizing cardiac vegetations and 7 had 
splenic or renal infarcts. Some dogs showed 
scattered small hemorrhages, particularly in 
the lung, kidney and brain. Although age may 
have contributed to cardiovascular lesions, 
their presence in younger exposed dogs indi- 
cates that altitude is an important factor. 
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GLUCOSE PRODUCTION AND UTILIZATION DURING 
GLUCOSE INDUCED HYPERGLYCEMIA IN DOGS. 

N. Altszuler, A. Dunn,* R. Steele,* J.S.Bishop* 
D. T. Armstrong,* and R. C. de Bodo. Dept. of 
Pharmacology, New York Univ. Coll. of Med., 

New York City, and Biology Dept., Brookhaven 
Natl. memes | Upton, N. Y. 

Using C~" glucose, the effect of an i.v. 
glucose load on the rates of glucose production 
by the liver and glucose uptake by the tissues 
was studied in unanesthetized dogs. The body 
Pucgee pool was labeled by a priming injection 
of cl glucose and the specific activity was 
mintained by a continuous constant infusion 
of cl 
At 2 hours a glucose load of the same specific 
activity as the plasma glucose was infused in 
10 or 60 min., in amounts sufficient to main- 
tain a hyperglycemia for 45 or 60 min., res- 
pectively. During the period of hyperglycemia 
the rate of plasma glucose removal was greatly 
increased; despite the hyperglycemia, glucose 
production by the liver continued at prac- 
tically normal rates. These findings in the 
normal animal suggest that an impairment of 
the glucose tolerance is due to a less than 
normal increase in glucose uptake during the 
hyperglycemia. In this connection data will be 
presented on the effect of glucose loads on 
glucose production and utilization in 
hypophysectomized dogs. 








glucose throughout the entire experiment. 
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THE NEURO.MUSCULAR BLOCKING ACTION OF STRYCH- 
(intr. by WeW. Walcott). 
e >» Columbia Unive, NY. 
It is well known that strychnine causes a re- 
duction in tension in the indirectly stimlated 
nerve-mscle 


electrodes. The mean control RP was 90.0 mV., 

AP, 129.8 mV.3 after applying 50 strych- 

nine, the mean RP was 92.3 mV and the AP, 115.6 

nV. 200 strychnine abolished the overshoot 

(mean RP 90.0, AP 90.5mV.) and the maximm rate 

prey tite y= mage chore | 
decreased by a factor of 4. These ts 

t 50 mg/l strychnine decreases 


CORTICAL NEURONS, V., Berlin*, 
J os Je 'e ° Pay 
of Medicine, New York, 
The uses the principle (H. S. 
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FACTORS INFLUENCING SECRETION OF INSULIN. 
Evelyn Anderson, Frances Wherry and Robei’t W. 
Bates. Natl. Insts. of Health, Bethesda, Md. 
The effect of growth hormone, of toibutamide 
(Orinase) and of glucose on the secretion of 
insulin has been studied. The alloxan diabetic 
hypophysectomized rat was used for the assay 
of insulin. Insulin was extracted from plasma 
by a method described by Bates (Fed. Proc. 17: 
187, 1958). Using labelled insulin (1131) 
added to peripheral plasma from a fasted dog, 
it was found that most of the insulin was 
soluble in a 76 ethanol fraction saturated 
with NaCl; 95% of the plasma proteins 
remained unextracted. By radioactive count 
72% of the added insulin was recovered; by 
assay 684 was recovered. The observed value 
for insulin in pancreatic vein blood of 
fasting cats and dogs wes 25-75 microunits/ml. 
plasma (not corrected for percentage recovery 
by the method). When the blood sugar of the 
donor was raised to 350 mg.%, the insulin 
content increased 1.0 times (250-630 micro- 
units/ml.) ‘he intravenous administration 
of 100 mg. of growth hormone (GH) to a 
fasted dog did not significantly raise the 
insulin content of pancreatic vein blood. 
Befcre GH: 26 microunits/ml.; after GH: 48 
microunits/ml. The effect of the tolbutamide 
was questionable. Before tolbutamide: 50 
microunits/ml.; after tolbutamide: 175 micro- 
units/ml. 
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SOME HEMATOLOGIC EFFECTS ON FULLETS BY EXERCISE, 
ANDROGEN AND "ATHEROGENIC DIET". 
gon”, H.Y, 

e by Se Ne Stein). Dept, Phys vs 
Howard Univ. School of Medicine, Washington, 
De Co 

It is well known that the red blood cell ani 
hematocrit values of humans, mammals ani avian 
species are mech higher in the males than in 
females. The following study was undertaken to 
determine the effects of «xercise, anirogen and 
an “atherogenic diet" on the erythrocytes, 
hematocrit and spleen size of pullets. It is 
of particular interest in so mch that if there 
were degradation of cholesterol to testosterone 
an increase in the mumber of red blood cells 
and hematocrit would probably result. After 
10-11 weeks of treatment, it was observed that 
the erythrocytes, hematocrit and spleen size 


However, the birds fed an “atherogenic diet" 
and treated with testosterone propionate, 
whether exercised or not, showed « significant 
increase in the erythrocytes ani hematocrit 
with a decrease in spleen size. When the 
pullete were treated with amirogen, the 
erythrocytes approximated the number for normal 
males. This may account for the fact that the 
males have more red blood cells then females. 
(Supported by Grant H-2420, PHS, Washington, 
Hawaii and American Heart Associations). 
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THE WORK OF BREATHING AND VENTILATORY 


TO MUSCULAR EXERCISE. D, A en* and 
S.M. Tenney (intr. by J.S. Robb) Dept. of 
Physiology, Dartmouth Medical School, Hanover, 


N.H. 

Three subjects were exercised for ten 
minutes on a treadmill at an 11% grade and 
speeds of 50, 100, and 150 m./min., while 
breathing room air or 20% O02 in He. Mixed 
expired and end tidal air was analyzed for C0) 
and Oo. Work of breathing curves were then 
determined at rest with controlled respiratory 
frequencies breathing air and He:0> mixtures, 
Minute volume was varied over a range 
equivalent to that achieved during exercise by 
adding external dead space. For given degree 
of muscular exercise, larger minute volumes 
and respiratory frequencies were achieved 
with helium than with air. The work of 
breathing curves showed different optima for 
the two gases which correlated well with 

hserved frequencies during muscular exercise, 
it appears that the ventilatory control 
mechanisms in normal subjects are so designed 
that the respiratory frequency is set near the 
optimal value for each level of ventilation 
during exercise and that at large minute 
volumes the work of breathing becomes a 
limiting factor in the ventilatory response. 
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ELECTROLYTE MAPPING OF THE MAMMALIAN BRAIN. 


M. H. ite Arlene Lukenbill*, and 
oe ana University School 
re) dicine, anapolis, Indiana. 


Analytical techniques employed in muscle 
electrolyte studies were adapted to rabbit 
brain tissue. Sodium, potassium, chloride and 
water content were determined in samples from 
the cortex (grey), caudate nuciei, thalami, 
superior colliculi, cerebellum, and medulla. 
Six adult albino rabbits were sacrificed by 
the intravenous injection of air. A crani- 
otomy was performed and the brain removed as 
quickly as possible. The specific brain 
areas were isolated and processed. The 
results indicate that the sum of the Na and K 
concentration in intracellular water is con- 
stant throughout the brain, varying from 215 
to 228 of intracellular water. However, 
the individual Na and K concentrations varied, 
with the highest K and lowest Na concentration 
being found in the cortex and the reverse 
found in the medulla. The K/Na ratios 
decreased from 11.95 in the cortex, 9.42 in 
the caudate, 8.41 in the thalamus, 7.4) in the 
superior colliculi to 6.6. and 6.68 in the 
cerebellum and medulla respectively. Intra- 
cellular water also changed, varying from 
263 ml. of Ho0 per 100 gm. of dry tissue in 
the cortex to 162 ml. of HO per 100 gm. of 
dry tissue in the medulla. Extracellular 
water ranged from 202 ml. per 100 gm. of dry 
tissue in the cortex to 99 ml. per 100 gm. in 
the medulla. 
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ISTRIBUT ION KINETICS OF VARIOUS SUBSTANCES IW 
, SHOCK. J A (intr. by 
Carlos Martines), Univ. o ota, Mpls. 

The kinetics of distribution of cr51 

red cells alb sucrose or 
thiocyanate, and or antipyrine were studied 
sim taneously and tissues of normal 


and endotoxin shocked dogs over a 2-hour period 
while monitoring arterial, venous, and portal 
pressures, This kinetic study was designed to 
give information regarding blood flows to the 
various tissues, rate of uptake of the various 


ples of blood and biopsies of skin, muscle, 
intestine and liver were taken at frequent in- 
tervals for 2 hours and their contents of 
subst: determined. Differentiation of 
fra Cot was made ty calculation from the dif- 
ferential decay rates. Estimations of tissue 
blood flows were calculated from the water tag 
distribution in the first two minutes. In endo- 
toxin shocked animals, sequestration of plasma 
tag in the intestine, amounting to a 3-fold 
increase, was the most striking change. There 
was no concomitant increase in the red cell tag 
and the intestinal hematocrit fell to 7 per 
cent. Increases of the water and extracellular 
tags were also obtained in the endotoxin shocked 
intestine. Perfusion rates of all tissues were 
markedly decreased and D20 equilibrium between 
blood and tissues failed to take place during 
the 2-hour study. 
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REPETITIVE EFFERENT FIRING OF SINGLE AXONS OF 
DORSAL ROOT. G. Austin, D. Day*, and K. Scott*, 
Div. of Neurosurgery, University of Oregon Med- 
ical School 
In decerebrate unanesthetized and lightly 

curarized cats, fine filaments of the central 
end of the cut L6 DR were dissected out and 
placed on recording electrodes. Spontaneous 
firing of 1-5 axons was routinely observed for 
several hours. Spinal transection greatly de- 
creased spontaneous activity. Dorsal rcost re- 
flex activity was produced by stimulation of 
peroneal nerve or by a light tap on the plantar 
surface of the foot. When recorded with the 
cord potential, reflex activity tended to dis- 
appear at the depth of the P-wave. When pro- 
duced by foot tap there was no intramedullary 
spike visible, yet the P-wave and DRR were as 
large as with peroneal nerve stimulation. Pro- 
gressive increase in stimulus strength caused 
increase in number of axons firing, increased 
duration of single axon firing, and decreased 
latency. Normal maximal frequency was approx- 
imately 200/seo. Strychnine caused spontaneous 
activity to occur in bursts. The evidence sug- 
gests that both spontaneous and reflex dis- 
charges are caused by interneuronal activity 
rather than interaction of afferent fibers or 
terminals. 
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METAROLISM AND EXCRETION OF CHOLESTEROL IN MAN, 
Je at and D. Steinberg (intr, by H, C. 
e e NSVes NIH, Bethesda, Md, 

Six patients were kept on a liquid formila 
diet containing 60% of total calories as corn 
oil_pr as coconut oil in alternating periods, 
=clh-cholesterol was incorporated in vitre 
into the patient's own serum 1i: 
(Avigan, Fed. Proc. 17: 35, 1958) and admine 
istered intravenously. Serum cholesterol 
specific radioactivity was determined daily, 
Total Cl4 in fecal sterols and bile acids was 
measured in successive 8 hr, collections for 
periods up to 2 months. Since the specific 
radioactivity of these fractions closely paral- 
leled that of serum cholesterol, net excretion 
could be calculated from total radioactivity 
(cf, Hellman et al., Circulation 16r 97, 1957). 
An unexpectedly large fraction of fecal radio- 
activity appeared in the form of sterols: 81,7“, 
62,42,36 and 34%, The value was relatively 
constant in each case and not correlated with 
the nature of the dietary fat, In bile, on the 
other hand, over 95% of the radioactivity ap-= 
peared as bile acids in agreement with Siper=- 
stein and Murray (J.Clin.Invest. 3h: 19,1955). 
The apparent discrepancy reflects either the 
extensive reabsorption of bile acids or intesti- 
nal contribution of labeled cholesterol, The 
sum of sterols and bile acids excreted daily 
averaged from 0.7 gm, to 4,1 gm, in different 
patients. There was no clear correlation be- 
tween serum cholesterol level or the nature of 
the dietary fat and the rate of excretion of 
cholesterol and its metabolites, 
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PRESSURE EFFECTS AND CRITICAL CLOSURE IW 
SINGLE MICROSCOPIC VESSELS. §S. Baez, A. Baez* 
and Harold Lamport. Dept. Anesthesiology, 
N.Y.U. Post-Graduate Medi. School, HN. Y. C., 
and Dept. Physiology, Yale Univ. School of Med., 
New Haven. 

Isolation and perfusion of the rat meso- 


in single vessel components of the terminal 
vascular bed. Human globulin (5 percent in 
normal saline) was used as the perfusion fluid. 


(2R) and of wall thickness (W); 
(2) dilatation, constriction or complete vessel 
closure; (3) direction of flow. These observa- 
tions were recorded on motion picture film. In 


scopic vessels will be presented and the 
possible implications of the premature closure 
of precapillary sphincters on flow redistribu- 
tion will be discussed. 
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THE MECHANISM OF CHOLESTEROL UPTAKE BY CULTURED 


MAMMALIAN CELIS. J. ee pa and Geor, 
0. . Dept. of ge Neshinctn 
1 School, Washington, D.C. and Dept. of 
Surgery, Johns Hopkins Medical School, Baltimore. 
The composition of the lipid taken up by a 
strain of cultured mammalian cells (MB III 
mouse lymphoblasts) was very different from the 
composition of the serum lipid of the medium, 
The results were examined on the basis of a 
specific mechanism of uptake versus a random 
uptake of droplets of the medium by the process 
of pinocytosis. n Spree Were grown on serum sup- 
plemented with C“* cholesterol. When the cells 
were transferred to fresh medium the labelled 
cholesterol exchanged rapidly, and the rate of 
excretion was at least 14 times the net rate of 
accumulation of cholesterol within the cell. 
The cholesterol content of MB III cells grom 
on many human placental cord serum samples and 
on media with different proportions of cord 
serum representing a five-fold range in cholest- 
erol concentrations, were not significantly 
different. The cholesterol content of cells 
grown on adult serum, on serum from certain cor 
onary patients and on cord serum supplemented 
with only small amounts of free cholesterol, 
was much higher. Human serum also contained «6 
non~dialysable factor which catalysed cholest~ 
erol exchange. The results are consistent with 
a mechanism of cholesterol upteke which invol=- 
ves a non-specific process such as pinocytosis, 
followed by specific utilization within the 
cell and a non-specific excretion of the excess, 
probably in combination with certain of the 
serum proteins. 
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EFFECT OF INFUSIONS OF PLASMA ON THE BLOOD VCi- 
UME. C. H. Baker and J. W. Remington. Dept. 
of Physiology, Med. Coll. of Ga., Augusta, Ga. 
Plasma loss from the circulation was studied 
after serial infusions (5-l0cc/kg each) of hono- 
logous or autologous plasma in anesthetized 
splenectomized dogs. BV was determined by 
T-1824 and hematocrit (Hct), and from the Hct 
change (assuming no change in total red cells). 
Thirty-two dogs were divided into two groups: 
(1) 15 normovolemic dogs given homologous 
plasma (10 pretreated with Benadryl or 
Phenergan, and 5 untreated); (2) 17 dogs bled 
3 successive days, plasma collected, and cells 
suspended in saline and reinfused, On the 4th 
day, 8 of the latter received homologous plasma 
and 9 autologous plasma, Reactions to homolo- 
gous plasma were common. Some of these were 
prevented by antihistaminics. However, the 
patterns of BV change were not clearly altered 
by the drugs. Based on Hct change, these 
patterns were of 4 types following homologous 
plasma: a) an immediate and sustained loss of 
all administered plasma (5 dogs); b) an initial 
loss but with retention of the later infusion 
(56 dogs); c) an initial retention but later 
plasma loss (6 dogs); and d) a retention of all 
administered plasma (7 dogs). All 9 dogs given 
autologous plasma showed pattern d. A similar 
division of T-1&24 spaces was much less certain. 
However, the dye indicated that dogs given auvto- 
logous plasma retained significantly more plas- 
ma than those given homologous. (Suprorted by 
grants from U.S.P.H.S. (H-240) and Life 
Insurance Medical Research Fund). 








PHYSIOLOGY 
19 
CAN HUMANS SYNTHESIZE VITAMIN C? E. M, Baker 
I. C. Plough, E, L. Bierman (intr. Ty, Ten) 
US Army Wedicat Research & Nutrition La , 
Denver, Colorado. 
Horowitz and King, J. Biol. Chem, 2g 815 
1953, demonstrated the conversion of C sjabel- 
in 


ed glucuronolactone to ascorbic acid-1-C 


the rat. Isherwood, Biochem, J. 56: 1, 195), 
showed the synthesis occured via the conversion 


of D-glucose to D-glucuronic acid, then to L. 
gulonic acid, and finally to L-ascorbic acid, 
Publitz et al., Fed. Proc., 16: 382, 1957, 
demonstrated that D-glucuronic acid is converte 
ed to L-gulonic acid thence to 3 keto L-gulonic 
acid and finally to Leascorbic acid, In some 
cases 3 keto L-gulonic acid is decarboxylated 
to L-xylulose. The prevalence of the latter 
step could be involved in the failure to syn. 
thesize ascorbic acid in those species requir 
ing dietary ascorbic acid. 

From the above it follows that an increased 
excretion of xylulose shold occur when glu- 
curonolactone is ingested by humans. When 
subjects were given 1 gm of glucuronolactone 
orally, the excretion of xylulose in the urine 
increased 5 fold together with a net excess 
excretion of 8 mg per hour of ascorbic acid, 
Dogs when injected i.v. with glucuronolactone 
exhibited a 2 fold increase in urinary xylulose 
excretion and a net excess hourly rate of 11 
mg of ascorbic acid, It, therefore, appears 
that humansas well as dogs can synthesize as- 
corbic acid via the D-glucuronic acid pathway, 
the reactions proceeding at similar rates in 
both species. 
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MEASUREMENT OF PULMONARY RESISTANCE AND COMPLI- 
ANCE WITH CONCURRENT TISSUE RADIOACTIVE SULFUR 
DISTRIBUTIONS IN DOGS INHALING A LABELED AIR 
POLLUTANT=SULFUR DIOXIDE. 0O . 

# G R, M » Dept. of 
Medicine, Vanderbilt Univ. Med. School, Nash- 
ville, Tennessee. 


Dogs inhaled S?°02 labeled SO gas in air in 
concentrations from 1 to 150 PPM via a trache- 
ostomy for 20 - 40 min., with measurement of 
pulmonary resistances and compliances before, 
during and for 30 min, after exposure. Aufgpeie 
were then done and tissues analyzed for S’?, No 
changes in pulmonary compliance were observed, 
Pulmonary resistance increased by 50 - 125% over 
control levels within 10 seconds after onset of 
exposure. S?? was present in all tissues examin- 
ed. The percent uptake of the administered dose, 
for example, was: trachea 42%, lungs 2.6%, hiler 
lymph nodes 1.7%. S?° was found in the brain 
(2.8%), eye (0.3%), liver (507%), spleen (0.7%) 
and kidneys (6.0%). Peripheral arterial and ve- 
nous blood levels done serially showed a gradu- 
al rise after onset, and a slow fall after the 
end of exposure. $35 reached all tissues readi- 
ly and penetrated the blood-brain barrier. In 
view of the rapid onset and abrupt cessation of 
its effects, the mechanism of action of S02 
must be a local one, either directly or by nerv- 
ous reflex action. 


Supported by P.H.S. Contract SAph 70219, Air 
Pollution Medical Program, Experimental 
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pHYSIOLOGY 


.. EFFECT OF ALTITUDE ACCLIMATIZATION ON COo 

MOLERANCE. Bruno Balke (intr. by Hubertus 
gtrughold). School of Aviation Medicine, USAF, 
Randolph AFB, Texas. 

Although altitude acclimatization could give 
considerable protection against severe hypoxia 
it might not be compatible with sufficient 
tolerance for higher levels of COo in the in- 
gpired air. To investigate the problem two 
types of experiments were carried out: (1) 
Rebreathing tests were performed, starting with 
a volume of 100 liters of a 30:70 percent Oo:No 
gas mixture, and employing light work on the 
bicycle ergometer to raise the inspired CO. 
concentration approximately 1 percent each min- 
ute. The control tests at sea level were com- 

with the tests at an altitude of 14,160 
feet after a few weeks of acclimatization. (2) 
During extenied periods of confinement to a 
sealed chamber environment simulating effect- 
ive altitudes between 12,000 to 20,000 feet two 
groups of two subjects each were exposed to an 
eccumilation of COp on one of the first days 
and on the last day of 8-day and 10-day experi- 
ments. In both types of experiments the limit- 
ing COo concentrations in the inspired air were 
practically identical for the normal and the 
acclimatized man although at comparable CO0o 
concentrations the pulmonary ventilation of the 
latter was increased by 25 to 33 percent. Com- 
pared on the basis of inspired and/or alveolar 
COp tensions, however, the respiratory response 
to comparable tensions was almost 3 times and 
5 times, respectively, that of the "normal" 
response. 
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CORONARY BLOOD FLOW AND HEMODYNAMIC FACTORS 
IN HYPOTHYROIDISM. ee 
M 11* and JeCesco e for Cardioe 
vas Researc, e of Physiology, 
Hahnemann Medical College, Philadelphia, Pa. 
Studies were made on coronary circulation 
of hypothyroid us the N50 desaturation 
ert a was intgoed by I 131 
0=35 MO Twelve experiments were performed 
Fe wi 5 before and ); or more weeks 
after iodive tration. Each experiment 
consisted of a run before and after atropinee 
The BMR, PBI<Conversion Ratio, Blood Chole 
esterol, Cor, Flow and other factors were de# 
termined. Results: Average values in normal 
dogs were similar to those previously reported.e 
Rypothyroidism was shown by a marked reduction 
in BMR (ave 27%), low PBI=Conversion Ratio 
re 4%), and elevated Blood Cholesterol 
ave. 358 mg %)e The hypothyroid condition 
showed 25=30% reduction in: CSBFs, DV,0, 
Cons,, Heart Rate, Cardiac Index and IV.-Work, 
but increased IV, Effici.ncy and CVR, Atropine 
increased: CSZF., IV.0, Conse, MABE,, Heart 
Rate, Cardiac Index, IV. Work, and decreased 
WV. Efficiency and CVR. These atropine effects 
were exaggerated in the hypothyroid dogs, The 
results su the induction of 
in clinical therapy of heart disease, These 
observations represent the first step in a 
program for studying experimental athero= 
sclerosise 


Supported by Grant #H-3815 of National 
Heart Institute, U.S.PsHS. 
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AN EVALUATION OF THE SINGLE-SHOT DYE CLEARANCE 
METHOD FOR MEASUREMENT OF HEPATIC BLOOD FLOW. 


Edw. F. Banaszak*, Wm. J. Stekiel* and Jas. J. 


Smith. Dept. of Physiology, Marquette Univ. 
School of Med., Milwaukee, Wis. 

A single-shot (SS) method for liver blood 
flow determination has been suggested by Agrest 


et al. (Acta Physiol.Lat.Am. 7:212, 1957). It 


assumes rapid and equal distribution of dye in 
a stable plasma volume and a removal rate which 
follows first order kinetics. The SS method 
using BSP was compared in each of 15 dogs with 
the constant-infusion (CI) method of Bradley. 
The former gave a mean flow value of 47.19t1009 
ml/kg/min which was significantly higher than 
the mean of 38.40T12.16 ml/kg/min for the CI 
method. This discrepancy does not necessarily 
invalidate the SS method as it is conceivable 
that it yields the more accurate value. Re- 
versing the order of the two methods produced 
no significant change in the results. Ina 
second series designed to test repeatability of 
the SS method, good agreement was found between 
paired determinations in the same animal. A 
recent report of Wheeler et al. (Proc.Soc.Exp. 
Biol. 99:11, 1958) indicated that indocyanine 
may also be used to measure hepatic clearance. 
Preliminary SS studies with this dye yielded 
values which are repeatable and comparable to 
those obtained with the SS BSP method. These 
experiments suggest a potential usefulness of 
the SS method for hepatic blood flow measure- 
ment. (Supported by Dept. of Army Contract 

No. DA-49-007-MD-591). 
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ROLE OF SYMPATHETIC NERVOUS SYSTEM 
IN SODIUM AND WATER RETENTION OF EX- 
PERIMENTAL CONGESTIVE HEART FAILURE. 
A.C. Barger, M.R. Liebowitz and F. P. 
Muldowney". Dept. of Physiology, Harvard 
Med. School, Boston, Mass. 

Direct intrarenal infusion of an adrenergic 
blocking agent in the normal dog and the dog 
with valvular damage has demonstrated in- 
creased sympathetic tone early in heart disease, 
with resultant sodium and water retention. 
Prior experiments had shown that the unilateral 
antinatriuresis produced by intrarenal l-norepi- 
nephrine in the normal dog is reversed by an 
intrarenal dose of Dibenzyline which by itseif 
has little or no effect on sodium excretion in 
the normal dog. Moreover, intrarenal Dibenzy- 
line in an animal with mild valvular damage 
leads to a 2-3 fold unilateral increase in sodium 
and water excretion. Thus, early in heart dis- 
ease there is increased renal sympathetic ac- 
tivity which can be reversed by an adrenergic 
blocking agent. Preliminary experiments sug- 
gest that the carotid sinus may be the receptor 
initiating this reflex. Effects of renal dener- 
vation and adrenal demedullectomy in dogs 
with valvular damage will be discussed. 











Barkhar. 
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COAGULANT AND ANTICOAGULANT ACTIVITY OF 
PHOSPHOLIPIDS EXTRACTED FROM HUMAN PLATELETS. 
P, Barkhan MJ. Silver: and L.M. Tocantins. 
Charlotte fats Cardeza Foundation, Jefferson 
Medical College, Philadelphia. 

A lipid extract from freeze-dried human 
Platelets was chromatogrpphed on a column of 
silicic acid to separate non-phospholipids and 
phospholipids, using chloroform and methanol as 
eluting agents. Phospholipids were identified 
by chromatography on silicic acid impregnated 
paper (Marinetti and Stets. Biochem, et Bio- 
phys. Acta 21:168, 1957). A non-phospholipid 
fraction was eluted with chloroform and a cho- 
line-phospholipid fraction with 80% methanol in 
chloroform. Both phosphatidylethanolamine (PE) 
and phosphatidylserine (PS) were eluted with 
50% methanol in chloroferm and were purified by 
fractional precipitation from chloroform solu- 
tion with methanol or ethanol. ‘The fractions 
suspended in buffered saline were assayed for 
thromboplastic and antithromboplastic activity 
in test systems containing citrated or oxalated 
Plesma. Only the aminophospholipids were ac- 
tive. FE and PS had thromboplastic and anti- 
thremboplastic activity respectively. PE acted 
like platelets in the Thrombopl. Gener. Test 
(TGT). ‘The thromboplestic activity of both 
platelets and FE was inhibited by PS. A mix- 
ture of PS and EDTA plasma (adsorbed with BaSO, ) 
had accelerating activity in TGT like platelets, 
This is similer to findings reported for brain 
PS (Barkhan, Silver, DaCosta and Tocantins. 
Nature 182:1031, 1958) and confirms the work of 
Troup and Reed (J, Clin, Invest,37:937, 1958). 
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A NEW APPROACH TO HYPERTENSION AND ARTERIO- 
SCLEROSIS. Broda O. Barnes, 1160 S. Colorado 
Blvd., Denver, Colorado. 

From a 20 year study on hypertension, and a 
10 year study on arteriosclerosis, the following 
observations have been made: (1) Many cases of 
hypertension have signs and symptoms of hypothy- 
roidism. (2). Hypertension was far more prevalent 
in 502 goiter patients in Vienna, than in similar 
aged groups in the United States. Low Basal 
Temperatures indicated hypothyroidism. (3) Thy- 
roid therapy of hypertension is highly efficacious 
if the disease is not too far advanced. (4) One 
case of essential hypertension has responded to 
thyroid therapy after other measures including 
partial adrenalectomy had failed. (5) Thyroid 
therapy increases blood coagulation time in 
patients with accelerated clotting. (6) Roughly 
one-third of the general population has hyper- 
cholesterolemia (above 200 mg.). (7) Thyroid 
therapy has controlled most cases of hyper- 
cholesterolemia for at least 9 years. (8) Thy- 
roid therapy reduces the cholesterol, improves 
angina, and apparently benefits cases of myocar- 
dial infarction. (9) Dietary influences on blood 
cholesterol are probably effected through the 
thyroid gland. (10) Results of the prophylactic 
use of thyroid in Ischemic Heart Disease over a 
9-year period have been encouraging. 
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VENOUS VASOMOTOR ACTIVITY AND VENOUS RETURN, 
H.J. Bartelstone (intr. by NeA. Di Salvo.) 
Reflex contro] of venous tone in anesthet. 
ized dogs was demonstrated during periods of 
occlusion of major vessels, Either (A) pulmon. 
ary artery, aortic arch, inferior vena cava or 
(B) descending aorta, inferior vena cava were 
simultaneously occluded, the azygos vein being 
tied. The contribution of venous vasomotor 
tone to venous return was studied during 10.60 
second periods in which the venous system is 
isolated from the following complicating fac. 
tors: ventricular ejection, systolic and dias. 
tolic suction, respiratory < .d muscle pumps, 
Increase in venous tone res:. ts in a decrease 
in venous capacity which moves additicnal 
blood toward the great veins, causing, in 
these experiments, significant increases in (a) 
vena caval pressure or (b) vena caval flow (us. 
ing a new method of venous flow measurement), 
From 50 to over 100 determinations of venous 
status may be executed on a single dog (25 dogs 
used). Reflexly induced increase in venous 
tone is initiated by reducing baroreceptor ac- 
tivity: (a) by lowering systemic arterial pres- 
sure with acetylcholine Sy/kg., i.v. or (b) by 
carotid occlusion. Moment to moment changes 
in venous tone should be considered as one of 
several significant factors contributing to 
venous return to the heart. (Supported by 
USPHS (B31C) and AHA.) 
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BIOLOGICAL EFFECTIVENESS IN THE MOUSE OF 
NEUTRONS IN THE 0,4=1.8 MeV RANGE. J.L.Bateman* 
V.P.Bond, H.H.Rossi*, and E,E,Stickley* (intre 
by J.S.Robertson). Med.sRes.Center, Brookhaven 
Natl.Lab.,Upton, L.I., N.Y. 

Previous work on the relative effectiveness 
in the mouse of thermal and fission neutrons, 
and neutrons of energies 3,7,9,14, and 20 mev 
have generally been hindered by smearing of 
the energy investigated, In addition, little 
data has been provided in the 1-3 mev range. 
The present studies were undertaken to make 
use of essentially monoenergetic neutrons in 
the 0.4-1,€ mev range. Spleen and thymus 
weight reductions were utilized as measures of 
effect. CF-1 mice were exposed to 0.43,0.65, 
1,00, 1.50, and 1,80 mev neutrons, obtained 
with the pet reaction employing a tritium im- 
pregnated zirconium target and a Van de Graaff 
generator. A rotating cage was constructed 
with five exposure rings, each receiving es- 
sentially monoenergetic neutrons of the five 
energies above, and located such that dose 
rates were approximately equal. Turning of 
the mice within their containers in response 
to the cage rotation afforded essentially bi- 
lateral exposure. 250 KVP X-ray comparison 
groups were used, in addition to stressed and 
unstressed controls, Results to date with 
completion of the second of six replicate ex- 
posures are compatible with certain data from 
the literature, and with the latter, suggest a 
progressive increase of relative effectiveness 
with decreasing energy in the range below that 
previously studied in the mouse, 
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EXPERIENCE WITH A GALVANIC OXYGEN RECORDER, 

vid V. Bates and E.V. Harkness, Joint Cardio- 
respiratory Service, Royal Victoria and Montre- 
al Children's Hospitals, McGill University, 
Montreal. 

The galvanic oxygen recorder described by 
Hersch (Instrument Practice, Vol.II, Pages 817- 
823, and Pages 937-941 of August and September 
1957) has been studied in order to establish 
its potentialities in biological research. The 
dry cell in the form of a sandwich assembly has 
been assembled, consisting of a central strip 
of lead 15 cm.x 1.2 cm.x 2 mm., between two 
plates of 1 mm. thick porous polyvinyl chloride. 
This cell runs in an atmosphere of pure hydro- 
gen, and its output when a small amount of oxy- 
gen passes across it is recorded by a spot gal- 
vanometer; the total output of the cell during 
passage of a "slug" of oxygen is integrated on 
a sensitive fluxmeter. Calibration of the cell 
is by electrolysis of potassium hydroxide and 
calculation of the oxygen released by 4 current 
of 1 milliampere at 210 volts across the elect- 
rodes for varying periods of time. 105 analyses 
of 0.001 ml. of room air (containing about 0.0002 
ml. of O02) gave a mean figure of 20.8% oxygen 
with a standard deviation of 0.9%. Preliminary 
work on 001 ml. samples of blood indicates that 
the oxygen saturation of such samples can pro- 
bably be determined correct to about 1.5% when 
the oxygen content and capacity are measured by 
this type of cell. The cell is insensitive to 
C02, H2, He, and CO. Factors affecting cell 
sensitivity to oxygen will be discussed. 
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EFFECT OF INSULIN ON LACTATE PRODUCTION BY RAT 
MUSCLE, C, H. Reatty, R. D. Peterson and R. M. 
Bocek*, Dept. of Biochemistry, Univ. of Oregon 
Med. School, Portland, Ore. 

A comparison has been made of the effect of 
insulin on lactate production by diaphragms and 
adductor muscle fibers from rats (Krebs phosphate 
buffered medium plus 150 mg % glucose, pH 7.4). 
Lactate production represents the difference 
between the lactate in the medium after 15 min- 
utes and 135 minutes incubation. Diaphr 
from control rats produce 0.43%0.12 SE mg/ 
(wet wt) of lactate and the addition of 0.45 
uf/ml of insulin causes no change, P>.10, n = 6. 
Adductor muscle fibers produce 0.4120.07 mg/g/hr 
of lactate and the addition of insulin causes 
an increase in production of 0,2520.08 mg/g/hr, 
P<.0l1, n#12,. Lactate production by dia- 
phragms from partially depancreatized rats with 
fasting blood sugars > 190mg %, 0.80%0.09mg/g/hr, 
n= 6, is greater than by diaphragms from con- 
trols, P<.02, and the increase in lactate pro- 
duction, +0.8320.12, P (.005, n = 6, following 
the addition of insulin is larger, P¢€.005. 
There is no difference in the lactate production 
by adductor muscle fibers from diabetic rats 
0.50t0.16 mg/g/hr as compared to the control 
series, However the increase in lactate pro- 
duction following the addition of insulin, +0.88 
#0.1, mg/e/br, P €.005, n=11, is greater, 
P < .005, than in the control series. The ad- 
dition of glucagon, 20 ug/ml, causes no change 
in lactate production of adductor fibers from 
either series. 

Aided by PHS grant A-213, A-1157 and M-2263. 
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RADIOSULFATE EXCRETION BY THE NORMAL DOG 
KIDNEY. E. L. Becker and D. D. Thompson. Dept. 
of Medicine, Cornell Univ. Med. College, New 
York, New York. 

Radiosul fate (Na $3504) excretion was studied at 
normal and ele plasma concentrations in the an- 
esthetized dog using the method described by Chinard 
(Am. J. Physiol. 180:617, 1955). Creatinine was 
used as a "glomerular" substance and radiopotassium 
(K42) as a reference substance. At normal plasma sul- 
fate concentration (Cso4/' inulin ranged from 2 to 
6%) the peak of the urinary excretion occurred 
before the creatinine peak and after the appearance of 
K42, After elevation of the plasina sulfate concen- 
tration (Cso,/Cinulin ranged from 88 to 95%) the 
peak excretion of S°5 and creatinine were nearly 
identical and occurred after the appearance of K42, 
The earlier appearance of $35 at normal plasma con- 
centrations is a reflection of ion flux from peritubular 
to tubular fluid and the earlier K** appearance is 
thought to be due to ion flux at a more distal site in 
the nephron. The identical creatinine and $35 peaks 
at high plasma concentrations of sulfate may be due 
to the relatively greater percentage of total filtered 
sul fate Cacheting, $35) excreted together with a lower 
percentage of S¥Y contributed by tubular flux. 
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ACCEPTANCE OF HEAT APPLIED TO 
HUMAN SKIN BY H, S, Belding, with the Tech- 
nical Assistance of Tomas Gmitter. Depart- 
ment of Occupational Health, Graduate School 
of Public Health, Univ. of Pittsburgh. 

Known amounts of heat were administered 
to reclining men by means of thermally cali- 
brated, electrically heated pads, sized 10 cm. 
to 40 cm? As skin temperature (T,) was 
raised, by stages, toward 40°C, skin conduct - 
ance increased and approached a constant 
value, presumably indicating that maximum 
blood flow had been reached. At 40°, the face 
accepted most of 12 regions, about 2,4 times 
as much heat as the abdoinen, Tg at pain 
threshold was higher for small pads (mean 
42.4°) than for large (40.4°). Pain threshold 
was at lower Tg for areas with higher conduct- 
ance, with result that differences in maximum 
tolerable heat for different regions were small 
Also, subjects with higher conductances had 
pain at lower Tg. Exposure in cool and warm 
environments had no effect on uptake or toler- 
ance of heat from pads, Prolonged sustained 
heat to forehead resulted in frontal headache; 
to abdomen, in nausea, Average conductance 
for large pads approximates that computed 
from published observations on men sitting in 
very hot environments; this suggests that 
sustained total blood flow to skin must be at 


least 1,4 liters per minute. (Supported in 
part by Army Contract DA-44-109-qm-1289. ) 
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RELEASE OF INTRACELLULAR POTASSIUM AS THE 
PHYSIOLOGICAL STIMULUS FOR PAIN. Fred B. 
Benjamin. Dept. of Physiology, University of 
Pennsylvania Medical School, Philadelphia, 
Pennsylvania.* 

Evidence is presented showing that various 
types of stimuli do not cause pain by their 
direct effect on the pain receptor. 
Stimulation releases intracellular potassium 
which then excites the sensory nerve endings. 
Time and intensity of pain sensation are not 
necessarily related to the intensity of the 
stimulus or to the total tissue destruction, 
but they are related to the degree of tissue 
reaction, as indicated by K release. Various 
factors that counteract K release, neutralize 
the stimulating effect of K, or decrease the 
tissue reaction are shown to — a a 

rrespond decrease of pain ensity. 
Speaaeee pr ey Colgate Biological Research 
Laboratories, New Brunswick, New Jersey. 
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NEURITE AND SOMA SPIKES IN A MONO- 
POLAR NEURON. M.V.L. Bennett (intr. by 
R.E. Taylor), P &S, Columbia U., N. Y. 
Postsynaptic potentials recorded in the 
soma of supramedullary neurons of the puffer 
(Spheroides) are well below the firing level. 
Synaptically evoked efferent impulses in 
spinal roots are not blocked by hyperpolariz- 
ing inthe soma. Thus impulse initiation and 
synaptic depolarization occur far out in the 
neurite. The impulses in the soma show a 
small slow component arising in the neurite 
which triggers an overshooting spike in the 
soma membrane. In the initial part of the 
neurite the impulses also show two compon- 
ents. The lst varies with different recording 
sites from a slow potential, like that record- 
ed in the soma, to an overshooting spike that 
must be produced by neurite membrane close 
to the electrode. The 2nd component, syn- 
chronous with the simultaneously recorded 
soma spike, and absent when the latter is 
blocked by hyperpolarization or refractori- 
ness,arises inthe soma. The two components 
are inversely related in height which can be 
explained as follows: the lst is smaller nearer 
the soma due to loading of the neurite spike 
generator; the 2nd is smaller farther from the 
soma because the soma spike occurs during 
refractoriness of the neurite and can propa- 
gate outward only decrementally. 
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BEHAVIOR CHANGES IN RATS PRODUCED BY A HUMAN 
BLOOD FACTOR. John R. Bergen, Robert B, Penneif’ 
Hudson Hoagland and Harry Freemant Worcester 
Foundation for Experimental Biology, Shrews 
Mass., The Protein Foundation, Jamaica Plain, : 
Mass., and the Medfield State Hospital, 

The Winter and Flataker technique (J, 
Pharmacol, & Exper. Therap. 98: 305, 1950) was 
used to study the effect of plasma proteins on 
the ability of trained, fasted rats to climb q 
rope for a food reward. Plasma protein frac- 
tions were prepared by the zinc method 12 of 
Cohn and amounts corresponding to 1-2 cc. plas- 
ma were injected (I.P.) into the rats. Frac- 
tions from both normals and psychotics in- 
creased the time necessary for the rats to 
climb the rope but the latter fractions were 
approximately 100% more effective than control 
fractions. The plasma globulins produced 
greater climbing time delay than other plasm 
proteins. Effects produced by psychotics! 
fractions were essentially the same whether the 
samples were prepared from the blood of schizo- 
phrenics or from non-schizophrenic psychotics, 
Samples of plasma globulins from psychoticswere 
dialyzed against the less active control sam- 
ples for 2 hours. When retested the degree of 
impairment of climbing ability for rats injec- 
ted with the dialyzed control fractions was 
elevated at least to levels equal to those 
injected with undialyzed samples from psychot- 
ics. The distribution of activity over many 
fractions and the dialyzability of the factor 
suggests that it is not a protein but rather a 
small molecule attached to a protein. 
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ALTERATIONS IN HEMOSTASIS IN THE HAMSTER APTER 
INFUSION OF PLASMA EXPANDERS 
H.J, Berman and I, Duncan (Intr. by B.R. luts). 
Dept. of Biology, Boston University, Boston, Mass, 
Bleeding time, petechial resistance, and clot~ 
ting factor concentrations were determined after 
altering blood volume and content with plasma 
expanders. Reserve status and availability of 
certain blood constituents were also estimated. 
Hypervolemic 6 ml infusions of dextran (Laros, 
Benger) extended bleeding time and increased pe- 
techial susceptibility for 24 hours, and produced 
an immediate transcapillary shift of fluid. Hyper 
volemic 3 ml infusions produced similar but smal- 
ler changes. Nonhypervolemic replacement of 3 ml 
of blood with 3 ml of expander increased bleeding 
time to a point intermediate between those ob- 
served after hypervolemia but decreased suscept- 
ibility to petechial formation. Hypovolemic bleed- 
ing of 3 ml of blood did not produce objectionable 
changes in hemostasis. In all cases preinfusion 
concentrations of white cells and platelets were 
almost immediately re-established, and blood pro- 
tein concentration was restored more slowly but 
within 24 hours. Prothrombin time, thromboplastin 
generation and fibrinogen concentration were 
essentially normal 24 hours after infusion. Re- 
duction of clottable fibrinogen by injection of 
small amounts of trypsin into normal animals did 
not usually prolong bleeding time. 
(Aided by the Dept. of the Army and the National 
Institutes of Health. ) 





WLI 








pHYSIOLOGY 


= REACTIONS OF HUMAN ANTI-BEEF, PORK INSULIN 
WITH BEEF, PORK, SHEEP, HORSE AND HUMAN INSULINS 
s.A. Berson and R.S. Yalow, VA Hosp., Bx., N.Y. 
Ag-Ab complexes in the system under study 
are not precipitable byh are readily identified 
by employing insulin-I and paper chromato- 
electrophoresis. This study is concerned with 
the binding of I/31-labeled crystallin beef, 
pork, horse and sheep insulin(Ins)by human anti- 
peef,pork Ins serum in the presence of varying 
concentrations of homologous and heterologous 
unlabeled Ins,the latter including human Ins. 
Most antisera show a much greater affinity for 
beef than for pork Ins at low Ins concentra- 
tions although maximum binding does not differ 
markedly. Horse Ins reacts like pork,and sheep 
Ins like beef. Likewise, beef and sheep Ins gen- 
erally compete most strongly against the binding 
of all the labeled Ins, although in regions of 
marked antibody excess, pork and horse Ins com- 
pete eq,vell against binding of pork and horse 
Ins-I*?+. Human Ins competes with beef, pork 
and horse Ins much less strongly than do any of 
the animal Ins. The striking differences in 
binding and cross reactivity among the various 
Ins suggest that antibody specificity is dir- 
ected against positions 8-10 in the A chain 
(the only sites of species specificity found by 
Sanger) rather than towards a non-specific 
antigenic site produced during extraction of 
Ins. Supportive evidence is provided by the 
similarity of reaction of beef and sheep Ins 
which share positions 8 (Ala) and 10 (Val) in 
common and of pork and horse Ins which share 2 
positions (8-Thr; 10-Ileu)with each other but 
only one or none with beef and sheep Ins. 
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EFFECT OF UV_ON MITOCHONDRIAL ATPase and ATP- 
2 EXCHANGE, Robert E. Beyer (intr. by David 
ort). Dept. of Physiology, Tufts Medical 
School, Boston, Mass. 

Since ATP has been shown to be a specific 
protectcr of mitochondrial oxidative phosphor» 
lation during far ultraviolet light treatment 
(Beyer, Arch. Biochem. Biophys., in press) the 
sensitivity toward UV of and the protective 
effect of adenine nucleotides on ATPase and 
ATP=P32 exchange have been studied, The rate 
of inactivation by UV of the ATP-P?* exchange 
and dinitrophenol-stimulatable ATPase is simi- 
lar to that of oxidative phosphorylation inac- 
tivation. Mg*t*t-stimulatable ATPase following 
deoxycholate treatment is extremely resistant 
to UV. Oxidative phosphorylation, ATPase and 
ATP-P27© exchange all differ in their responses 
to the presence of adenine nucleotides during 
irradiation. Oxidative phosphorylation is spec- 
ifically protected by ATP; aden > AMP and 
ADP afford no protection. ane exchange is 
protected from UV by all the ab nucleotides, 
dinitrophenol stimulatable ATPase by none. The 
significance of these findings will be dis- 
cussed. 


lonis investigation was supported by a Senior 
Research Fellowship (SF247) from the Public 
Health Service. 
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THE EFFECT OF THE IONIC MILIEU ON EMERGENCE OF 
CA42 FROM TENDON AND FROM SARTORIUS MUSCLE, 


C. P, Bianchi* and A, M 8, National 
0: » Bethes Md. 
Previous studies on distribution in 


frog muscle and tendon are now supplemented by 
an examination of the effect of altering the 
tonic medium of Ringer's solution on the re- 
lease of CaliS from frog sartorius muscle and 
tendon into non-radioactive Ringer's solution, 
The superficial sites occupied by "self- 
exchangeable" C (that exchanges with calciun 
but not with any of the other cations present 
in physiological concentrations in Ringer's 
solution) are saturated in both muscle and 
tendon at calcium concentrations of 0.3 and 1 
mM, An increase of sodium concentration from 
10 to 100 mM displaces some calcium from super- 
ficial sites in both tissyes, Potassium, at 
80 nM, also displaces C from surface sites, 
Nitrate causes the muscle fibers to retain 
calcium which has been identified as located 
on their surface; no such effect is observe 
with tendon, The time course of gain of C 

by muscle fibers parallels its loss to non- 
radioactive media, 
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INCREASED BLOOD NUCLEOTIDES IN 
AZOTEMIC PATIENTS. Charles Bishop, 
David Rankine, and John H. Talbott. (intr. 
by George F. Koepf) 





When the trichloracetic acid extracts of 
blood from patients with'azotemia were 
fractionated on Dowex-1 formate columns, 
the amounts of most of the nucleotides were 
in considerable excess over those found in 
the bloods (erythrocytes) of normal subjects. 
In terms of actual amounts present, the 
ATP showed the greatest increase, but in 
some cases, DPN, TPN, and GTF were in- 
creased fivefold or more. There are several 
possible explanations for these changes, but 
from the present data there is no way of 
deciding which explanation is most likely. 

It is hoped that complementary experiments 
will help to explain these findings. 
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EFFECT OF ESTROGEN AND PROGESTERONE ON THE 
WATER AND ELECTROLYTE CONTENT OF RABBIT UTERI. 

joel Bitman™, Helene C. Cecil*, H.W.Hawk* and 
J.F. Sykes. Dairy Cattel Research Branch, U. S. 
Dept. of Agriculture, Beltsville, Maryland. 

Estrogen, endogenous or exogenous, caused an 

uptake of water in the rabbit endometrium. The 
distribution of the endometrial water between 
the extracellular (EC) and intracellular (IC) 
phases was studied using Na space as a measure 
of EC fluid volume. The endometria of rabbits 
in estrus or of spayed rabbits treated with 
estrogen had an EC compartment which was twice 
as large as the IC phase. A similar EC:IC 
volume ratio (2:1) was observed in endometria 
of ovariectomized control rabbits. The endo- 
metria of pseudopregnant rabbits, or of spayed 
rabbits treated with progesterone after estrogen 
priming, showed a complete reversal in the 
composition of the endometrial tissue. This 
progesterone-induced shift produced an IC phase 
which was twice as large as the EC phase. 
Changes in Na and K concentrations were associ- 
ated with these shifts in water between the 
exterior and interior of the cells. Thus, endo- 
metria of pseudopregnant or progesterone-treated 
rabbits showed high K and low Na concentrations 
when compared to the estrous, estrogen-treated 
or ovariectomized rabbits. Expressed as total 
K/Na ratios, the endometria showed extreme 
differences, being 0.54 under estrogen and 1.38 
under progesterone influence. The mymetria of 
rabbits in a! the hormonal conditions studied 
showed only slight alterations in water and 
electrolyte content. 
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OBSERVATIONS ON PULMONARY RESISTANCE DURING 
MAXIMAL RESPIRATORY EFFORT. W.B, Blanton, Jr.*, 
J.W, Hall*, and PB e, Medical 
College of Virginia, Richmond. 

The measurement of total and non-elastic pul- 
monary resistance during maximal inspiratory 
and expiratory maneuvers was attempted in the 
present studies to evaluate such methods for 
the detection of slight change in pulmonary 
airway resistance. Transpulmonary pressure was 
measured using the esophageal balloon tech- 
nique. Air flow and volume were measured with 
the Servo Spirometer. In order to observe pul- 
monary resistance under conditions of antici- 
pated change, serial experiments were per- 
formed before and after withdrawal of tobacco. 
Results are reported in eleven such experi- 
ments on one subject to date and studies on 
other subjects are in progress. As has been 
found by others, no significant change in re- 
sistance was noted after short term with- 
drawal from heavy smoking. After four weeks, 
and again after five weeks, of abstinence, a 
considerable decrease (over 25%) was observed 
at both peak pressure and peak flow. On maxi- 
mal expiratory effort a peak flow was at- 
tained quickly (approximately 0.12 sec.) at rel- 
atively low pressures while further increases 
in transpulmonary pressure resulted in in- 
creasing resistance. The findings indicate that 
determinations during maximal expiratory effort 
afford a more sensitive means of detecting 
emall changes in the pulmonary airways than do 
similar measurements during quiet breathing or 
maximal inspiratory effort. 
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A CROSS-CIRCULATION TECHNIQUE FOR THE DETEC. 
TION OF CIRCULATING PRESSOR SUBSTANCES IN Typ 
HYPERTENSIVE RAT. P. Blacuier*, D r, SW 
Hoobler and R. Green*. Dept. of Physiol. and 
Dept. of Int. Med., U. of Mich. Med. School, 
Ann Arbor, Mich. 

The definition of the role played by circula. 
ting pressor substances, most importantly an. 
giotensin, in the production of chronic rena] 
hypertension remains a major unresolved probleg, 
Conflicts regarding the significance of thig 
substance are due to its extremely low concen- 
trations and to the dependence on inaccurate 
biological methods for its assay. The current 
study was designed to develop a system for the 
detection of such substance in the rat. Using a 
controlled isovolemic cross-circulation techni- 
cue (Circulation 17:70%,195%) a volume of blood 
equal to the total blood volume of the rat can 
be exchanged between two animals in 15 min. Va- 
rious procedures have been evaluated for their 
ability to increase the sensitivity of the as- 
say animal of such a pair. These have included 
nephrectomy and ganglionic or adrenergic block- 
ade. When the cross-circulation was opened be- 
tween two normotensive animals no change in 
blood pressure occured. However, if prior to 
this procedure, one member of the pair had been 
made hypertensive by a constant rate infusion 
of angiotensin, the pressure of the assay ani- 
mal rose rapidly when cross-circulation was con- 
menced. In preliminary experiments normotensive, 
nephrectomized assay rats failed to show such a 
rapid elevation in pressure when cross-circula- 
ted by rats with renal hypertension of more then 
three months duration. 


44 
PLASMA INCOMPATIBILITY AND BLOOD VOLUME 
EXPANSION BY TRANSFUSION. ws 


A.S.V, Burgen. Dept. of Physiology, McGill 
Univ., Montreal, Canada. 

Transfusion of dogs with their own plasma 
(autologous plasma) is twice as effective in 
expanding the blood volume as is transfusion 
with plasma from other dogs (non-autologous 
plasma) (Blise, Fed.Proc. 17:16, 1958). 
Evidence obtained in dogs indicates that this 
situation is a result of a plasma incompatibil- 
ity such that non-autologous plasma releases 
endogenous histamine on first injection. More 
free histamine was recovered from skin injected 
with non-autologous plasma than from skin 
injected with autologous plasma, Tranefusions 
of non-autologous plasma frequently were 
followed by a marked increase in gastric acid 
secretion; this did not occur after autologous 
transfusion. In 8 dogs given 5 mg./kg. of the 
antihistamine mepyramine (Neoantergan) and 
then transfused with 20 ml./kg. of non- 
autologous plasma, the plasma volume expansion 
was 71.5 t 7.8% (mean t S.B.) of the volume 
transfused. In 8 untreated dogs similarly 
transfused, the expansion was only 40.5 + 8.9%. 
Preliminary experiments with normal human 
subjects show that, as in dogs, autologous 
Plasma is more efficient than unpooled non- 
autologous plasma in expanding the blood volume 
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prect OF ENVIROWMENTAL TEMPERATURE ON ACETY- 
[TING ABILITY OF HUMAN BLOOD. S.H. Blondheia 
Kott, G. Neumann and Z, Ben- e 


vitro (Blondheim, Bull.Res.Counc.Isreel 4E: 93, 
1957) was found to be related to enviromental 
e Blood dram from normal subjects 

to the laboratory when the external temp. 
was below 6°C showed little or no acetylating 
ability. During spring and summer acetylating 


’ a max. at 
temps, above 17°, When 1) subjects were exposed 
to 37° (incubator room), acetylating ability in- 
creased over the course of 1.5 hrs 
on 15 out of 17 occasions and never decreased. 
When 13 subjects were exposed to 5°, acetylating 
bility decreased significantly on li; out of 17 
occasions but never increased. Change in acety- 
lating ability began almost immediately after 
chenge of enviroment, was maximal in 20-30 min. 
and then tended to saturn toward initial levels. 
Changes in acety’=ving ability of blood exposed 
to heat and cold berore incubation with PABA 
differed from those indaced by exposure of the 
subject. Acetylating ability of blood exposed 
to 37° decreased very markedly, while that of 
blood exposed to 5° decreased only moderately in 
comparison with blood incubated with PABA as 
goon as drawn, This indicates that variations 
in acetylating ability of blood in relation to 
change in environmental temp. result from 
processes taking place in vivo and not from any 
effect on the blood in vitro. 


46 
EFFECT OF ACETYLPHENYLHYDRAZINE 
ADMINISTRATION ON MYOGLOBIN CON- 
CENTRATION IN SPLENECTOMIZED RATS, 
Frank R. Blood, Krishna P. Misra*, and John 
H, Haggard*. Dept. of Biochemistry, 
Vanderbilt Med. Sch., Nashville, Tenn. 
Subcutaneous injection of acetylphenyl- 
hydrazine (APH) to female rats resulted ina 
decrease in muscle myoglobin accompanied 
by an eight-fold increase in the spleen weight 
(Faulkner and Blood, Am. J. Physiol., 190: 
551, 1957). The present investigation was 
undertaken to demonstrate a possible relation- 
ship between the spleen and myoglobin con- 
centration. Twenty female splenectomized 
rats, weighing 140-160 grams were paired in 
increasing order of weight. One member of 
each pair received APH injections, while the 
other served as the pair-fed control. A group 
of 20 normal rats was treated similarly. 
Hematologic examinations were made every 
second week. After 11 weeks of treatment all 
animals were sacrificed and myoglobin con- 
centration determined on the gastrocnemious 
and soleus muscles. A progressive anemia 
developed in all treated animals but to a 
greater extent in the splenectomized rats. The 
myoglobin concentration was less in treated 
animals than controls, but no difference at- 
tributable to splenectomy could be demon- 
strated, 
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IMPROVEMENT OF RADIATION PROTECTION IN DOGS BY 
COMBINATIONS OF RADIOPROTECTIVE COMPOUNDS. L.T. 
Blouin and R. R. Overman. Clinical Physiology 
Lab., Univ. of Tennessee, Coll.of Med., Memphis. 
In a paper presented at the 1958 A.P.S. fall 
meetings, it was pointed out that s, 4 -amino- 
ethylisothiuronium bromide (AET) provides some 
degree of protection against otherwise lethal 
doses of x-radiation, when administered in suf- 
ficient amount. The main objection to AET has 
been its own toxicity when given in doses suf- 
ficient to provide radiation protection, In 
this regard, it was mentioned that, by using 
another radioprotective compound, 
piophenone (PAPP), with AET, it appeared 
(based on pilot studies) that the amount of AET 
required to provide protection was decreased, 
and that the overall drug toxicity was alsc de- 
creased. The present paper will discuss the 
encouraging results obtained by an extension of 
the combinstion study, In addition, some dis- 
cussion of minimal protective dose and optimum 
rate of drug entry into the blood stream -- to 
provide protection, but to avoid toxic side 
effects, will be presented, based on controlled- 
rate intravenous infusion studies, A brief sum- 
mary of the combination-study findings follows: 
100 mg/kg AET-IV plus 3 mg/kg PAPP-IP provided 
83-100% protection against 500r total-body x- 
radiation, while the side effects of AET were 
reduced in severity. The same dcses even pro- 
tected one of seven dogs tested against 800r 
(2x LDyq9). AS little as 50 mg/kg AET-IV plus 
PAPP provided 33% protection against 500r., Com- 
binations of radioprotective compounds appear to 
have a most promising future. 
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EFFECT OF SH GROUPS ON THE INTER- 
ACTION BETWEEN MYOSIN AND SEVERAL 
NUCLEOSIDE TRIPHOSPHATES. J. J. Blum. 
Mental Health Res. Inst. and Dept. ol. 


Chem., Univ. of Michigan, Ann Arbor. 
When se adait enter cha beusomne (PCMB) 


is added to 5 hour myosin B there is an accel- 
eration of ATPase and CTPase activity, follow- 
ed by an inhibition at higher PCMB. For ITP 
and GTP, PCMB inhibits at all conce ations 
(measurements at 0.3 M KCl, 5°10™" Ca™, 
pH 7.5). The reciprocal Michaelis constant 
(K) for ATP decreases with increasing PCMB 
and is proportional to the reciprocal of PCMB 
concentration. K (ITP) is insensitive to PCMB. 
If myosin is dialysed against cysteine ethyl 
ester (CEE), the hydrolytic activity changes 
differently for each NTP. These observations 
suggest that SH groups are involved in binding 
the NTP to the site. The shape of the activity 
vs. PCMB curve is insensitive to substitution 
of Na*, NH", or Li* for K*, or to substitu- 
tion of Mgt* for Cat*, though the latter sub- 
stitution decreases ATPase activity 30 fold. 
The NTP also differ in their ability to protect 
myosin against thermal denaturation, ATP be- 
ing more effective than ITP. Low concentra- 
tions of PCMB hardly affect thermal denatura- 
tion, but as PCMB concentration increases to 
accelerate ATPase maximally, there occurs a 
rapid apparent denaturation. 

Work supported by NIH grant RG4917. 
Present address: Gerontology Branch, Balti- 
more City Hospitals, Baltimore 24, Maryland. 
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OVARIAN ASCORBIC ACID IN GONADOTROPHIN- 
TREATED NORMAL AND HYPOTHYROID RATS. 
R. P, Blye*+and J. H. Leathem, Bureau 
° Ological Research, Rutgers Univ., 
New Brunswick, N.J. 

To appraise ovarian biochemical 
changes which may characterize the more 
chorionic gonadotrophin responsive 
ovary in hypothyroid rats, ascorbic 
acid was studied, Thus, 30-day-old fe- 
male rats were fed 0.5% thiouracil in a 
20% casein diet for 30 days and in- 
jected with 10 i.u. of chorionic gon- 
adotropkin for the last 20 days, Eu- 
thyroid gonadotrophin treated rats 
and appropriate controls were studied, 
Ovarian weight in response to gonado- 
trophin was enhanced 3 fold by hypo- 
thyroidism, Chorionic gonadotrophin 
decreased ascorbic acid concentration 
25% in euthyroid rats and 75% in hypo- 
thyroid rats, The gonadotrophin in- 
duced reduction in ascorbic acid could 
be prevented by feeding 0.1% dessic- 
ated thyroid but was not influenced 
by concomitant injects of 150 g.p. 
units of releasin, Chorionic gonado- 
trophin favored the formation of fol- 
licular cysts in hypothyroid rats but 
cyst fluid was virtually devoid of 
ascorbic acid, Disappearance of ovar- 
ian cysts and return of ascorbic acid 
to normal levels did not occur 20 days 
after cessation of gonadotrophin and 
thiouracil. 
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PHLORHIZIN INHIBITION OF GLUCOSE ABSORPTION IN 
NEWLY-HATCHED CHICKS. P. H. Bogner and A, I. 
Haines (intr, by T. K, Kruse). Dept. of Physi- 
ology and Pharmacology, University of Pittsburgh 
School of Medicine, Pittsburgh, Pa. 

It was reported earlier that the selective 
absorption of glucose from the chick intestine 
appears to develop rapidly during the first few 
days after hatch, It was further noted that 
the slow disappearance of glucose from the in- 
testinal lumen of the newly-hatched chicks oc- 
curred at a rate suggestive of a passive pro- 
cess. In a recent series of experiments the 
absorption rates of 10% glucose and 10% glucose 
plus phlorhizin (2x1079M) have been determined 
in chicks 0 to 10 days of age by a modification 
of the Cori technique. The results indicate 
the glucose absorption rate is significantly 
depressed at all ages in the presence of phlo- 
rhizin, It therefore appears that the passage 
of glucose across the intestinal wall of newly- 
hatched chicks is also dependent upon some 
“active” process which is inhibited by phlo- 
rhizin, 
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THE DETECTION OF PLASMA THROMBOPIASTIN COMPONEN? 
(PIC) DEFICIENCY CARRIERS, 
fed Bond", D. R. Celander”™, and M. M. Guest, 
Depts. of Physiology and Biochemistry, Univ, of 
Texas Med. Branch, Galveston. 

By proper employment of the thr tin 
generation test (Biggs & Douglas, 1952) and the 
partial thromboplastin time test (Iangdell et 
al., 1953; Rodman, et al., 1958), PIC er 
may be detected. Four such carriers from 3 
different familial lines, have been studied, 
Of these, 2 have hemophiliac offspring previ. 
ously determined as PIC deficient; the other 2 
are direct descendants of a known hemophiliac 
carrier of unknown type. In all 4 cases, the 
Lee-White time, recalcification time, and pro- 
thrombin consumption were within normal limits, 
Thromboplastin generation was normal if plate- 
lets were used, equivocal when a CHCl extract 
of acetone dried human brain (cephalin) was sub. 
stituted for platelets; but when "Inosithin", a 
soybean extract (American Lecithin Co., Inc.), 
was substituted, a definite serum deficiency was 
detected. The partial thromboplastin time was 
slightly prolonged (upper range of normal) when 
cephalin was used, and @ pronounced discrepancy 
was shown with Inosithin. In all 4 cases the 
partial thromboplastin time was corrected with 
normal serum or plasm and not corrected with 
BaSO,-adsorbed serum or plasma. The 2 unknown 
cases were corrected with AHG deficient plasm 
but not corrected with PIC deficient plasma, A 
number of controls have been used. Results of 
studies of other carriers of this type will be 
reported. 


52 
RESPIRATORY UNIT ACTIVITY IN THE CERVICAL CORD 
OF THE CAT, Irwin Boruchow and James Nelson 
(intr. by A. C. Young). Dept, of Physiology & 
Biophysics, Univ. of Washington School of Med,, 
Seattle, Wash. 

Discharges of single units firing with a 
given phase of respiration were recorded with 
glass microelectrodes from C4-Cs in Dial-anes- 
thetized cats, Pure positive spikes are called 
axon units; all other forms, soma units. Unit 
responses were of 4 types: (1) Pure inspiratory 
units of axon (IA) and soma (IS) types were 
found in the ventral horns; (2) Pure expiratory 
axon (EA) units were found in the dorsolateral 
cord, similar to a medullary location previously 
obse>ved; (3) Units firing continuously but ac- 
celerating during expiration; these were of 
both axon (CEA) and soma (CES) types, and (4) 
Continuously firing axon (CIA) and soma (CIS) 
units accelerating during inspiration. CIA units 
were found in the dorsal columns. CIS, CEA and 
CES units were mixed in the mid-lateral cord, 
No pure expiratory soma units were found, Stim- 
ulation of the medullary expiratory centers 
caused a marked increase in expiratory firing 
in all units with expiratory discharge and a 
20-50% decrease in inspiratory firing of units 
with inspiratory discharge. These findings sug- 
gest that: (1) Expiratory activity reaches the 
spinal cord to inhibit inspiratory units, and 
(2) Since individual phrenic or medullary units 
fire only during a given phase of respiration, 
the continuously firing units (except CIA) are 
tonically active modulators of spinal inspira- 
tory motoneurons, (Aided by NSF Grant G-3426 
and PHS Grant B-395). 
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53 
SODIUM CHLORIDE EXCRETION IN HYPOTHERMIC DOGS. 
» ore v. 0 0, Buffalo, N.Y. 
WaCl excretion during saline infusion was 
stadied at two body temperatures, 37°C and 
, in order to distinguish active vs. pas- 
sive tubular transport. In hypothermia, 2)% 
of filtered water and NaCl are excreted as com- 
to 8£ at 37 C. U/P creatinine ratios at 
C and 37 C are 4.6 and 20.9 respectively, 
while corresponding U/P ratios for NaCl are 1.0 
and 1.3. These results suggested that distal 
reabsorption of water and NaCl might be sup- 
in hypothermia; i.e. urine might be 
derived from proximal tubules without further 
change. To test this hypothesis, stop-flow 
technique was used to localize tubular activity 
in hypothermia. Contrary to hypothesis, distal 
tubular urine nearly the same composition 
at 25°C as at 37°C; whereas, urine from prox- 
imal tubules has higher U/P NaCl to U/P 
creatinine ratios at 25 C. This indicates a 
greater cold-sensitivity of proximal as op- 
posed to distal reabsorption of NaCl in the 
temperature range examined and suggests an 
active tubular transport system for NaCl in 
the proximal tubule. 


54 
BILATERAL ADRENALECTOMY, STEROID 
EXCESS, STABLE MAGNESIUM LOADING 
AND Mg28 METABOLISM. J.L. Brandt, 
W. Glaser (intr. by James O. Pinkston) 
State University of N. Y. Downstate Medical 
Center, Brooklyn, N.Y. 

Serial sacrifice over a two hour period 
allowed for studies of magnesium dynamics in 
rats receiving 0.2 pc Mg 8i.v. The plasma 
disappearance curve and distribution of iso- 
tope in heart and skeletal muscle was similar 
in bilaterally adrenalectomized rats to that of 
normal rats. No deviation from the normal 
for the plasma disappearance curve or tissue 
distribution could be detected in rats treated 
for one week with large doses of adrenal 
steroids. Normal rats given stable magnes- 
ium I.P. one hour before the isotope showed a 
striking decrease in the uptake of isotope by 
the liver with less striking effects on heart 
and skeletal muscle, No detectable effect on 
the plasma disappearance of Mg28 could be 
noted in the stable magnesium loaded animals. 
Rats labeled with stable magnesium one to 
four days before giving I. V. Mg28 showed 
tissue distribution data which approaches 
normal, 
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CINEANGIOGRAPHIC OBSERVATIONS REGARDING 
BLOOM FLO® DISTRIBUTION IN THE HEPATIC 
VASCULAR BED OF THE RAT, (MOTION PICTURE ) 
Ralph W, Brauer, George F, Leong,* Rite L, 
Pessotti,® ani RF. Metiror, Jr, U.S, 
Naval Radiol, Nefense Lab,, San Francisco, 
Calif, 

A technique for obtaining cinéang/ograms 
of the portal venous portion of the hepatic 
circulation in intact unanesthetized and 
substantially unrestrained rats will be 
demonstrated, Using this method, the blood 
flow distribution throughout the liver has 
been observed in normal rats at various times 
before and after feeding and under various de- 
grees of emotional stress, Studies have also 
been conducted on the modification of liver 
blood flow distribution by the induction of, 
or recovery from, hypothermia, by various 
anesthetics, and by pathological conditions 
including carbon tetrachloride hepatitis 
partial hepatectomy and the subsequent liver 
regeneration, tumor ascites, and high 
cholesterol diets, Examples of the various 
effects observed will be presented and dis- 
cussed in connection with the problem of 
the importance of changes in liver blood flow 
Aistribution for liver function and for 
disease processes in the liver, 


56 
TUBULAR REABSORPTION OF SODIUM AND CHLORIDE. 
E. H. Bresler (intr. by L. A. Toth) VA Hosp. 
and Tulane Univ., New Orleans. 

Infusing dogs with 150 ml of 5 or 10% NaCl 
followed by administration of n-saline at 5 ml 
per minute, steady high levels of sodium (circa 
200 meq. per liter) were attained. Inulin 
clearances, blood and urinary sodium and chlo- 
ride concentrations were determined and rates 
of tubular reabsorption computed. Reabsorption 
of sodium and chloride was found to be greater 
during veriods of hypernatremia and hyperchlo- 
remia than during periods when plasma concen- 
trations of sodium and chloride were at normal 
or near normal values. This paradoxical in- 
crease in the tubular reabsorption of sodium 
and chloride would mean in terms of current 
theory that the predominant sodium and/or chlo- 
ride transport system is activated to conserve 
salt at a time when a body surfeit and in- 
creased salinity of body fluids exist. On the 
other hand, this paradoxical behavior is com- 
patible with the view that a large portion of 
glomerular filtrate with its contained solutes 
is reabsorbed in an area of the tubule freely 
permeable to sodium and chloride as well as 
water in response to external osmotic forces. 
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THE BOHR INTEGRAL. R.A.Briehl# and A,P. THE DISTRIBUTION OF BLOOD PERFUSION TO THR tig THe EFI 
Fishman. Department of Medicine, Colum- IN EMPHYSEMA. WeA. Briscoe, A. Hardewig, G, FONCTI 
a University, New York, N.Y. nuel; P, Gurtnery D. Rochester? and 4, J,P.G4. 
ie Department of Medici 7 
The determination of the pulmonary peer vag ee WA: Ceeaagmmgaie pare: shire) 
University, New York City. 
diffusing capacity for oxygen, DLog The distribution of ventilation was o— 
requires a numerical (Bohr) integration b ; : pert Exp 
y a Ny washout technique during 16-25 minutes asc 
applied to data obtained at two levels of 02 Cuontieiee the bactestas ofan to 
of alveolar oxygenation. The primary ; & Ag +4 if ’ on the 
period 300«¢.of Kr" was injected into the axi. ern 
preblems are: 1) the determination of : ; ext 
lary vein and the concentration of was Jmoni 
the end-capillary oxyhemoglobin satura- : A ; ; A pu 
tions and 2) the performance of the followed in expired air and in arterial blood left v 
samples. After 5 minutes the rate of decay of rd 
numerical integration to obtain a mean BS : : ; reco! 
alveolar-capillary oxygen tension gra- Err" se engared stgvend miggeb ei blood: 45: cae atrial 
dient. The calculations are generall paxynse me ante. of Rag elimination from the prior ° 
y worst ventilated alveoli. This suggests that he ri 
performed using the multiple charts of 85 ; A t 
Riley et al (J.Appl.Physiol.4:102,1951) most of the. Kr'"_veneieing: 3 the Seay Seas hich 
. H . these alveoli. Three separate estimates of the the re: 
The present report is concerned with a pepe . . 
° ° istribution of perfusion to the lung were made n myo 
single "Bohr integral" chart on which ; § 
(1)by using theNp washout data, the arterial es sul 
oxyhemoglobin saturation is plotted * pr 
saturation and the 09 consumpt ens (2)by using fusion 
against the Bohr integral for different the percentage of the total Kr® which was si 
values of alveolar oxygen tension. The eu t . (a)iy ehine the cull sles | restr’ 
hart simplifies the calculat ly olimtanted;. (o/by usigg the ratte: Renae give t 
char p e calculation of 
expired and arterial Kr°~ during the later part rate © 
DLOg and per cent venous admixture; it 
affords insight into: 1) the meaning of of the masient Desneets S00: Seth ee ae stim 
g percentage of cardiac output perfusing the A) Mea 
the steps in the calculation of DLoe> ; * 
worst ventilated alveoli of the lung in 13 sure a 
2) the time-course of increase in oxy- studies on 11 subjects with emphysema were: i 
hemoglobin saturation as blood passes : “ ome 
. (1)55%, (2)47%, (3)59% by the three methods, su 
through the pulmonary capillary, 3) the ale “ - ap 
3 The significance of these estimates will be to the 
rapid clinical progression of the syn- di : 
iscussed. Since the mean value fcr the per- higher 
drome of alveolar-capillary block once : 
a centage of the lung volume so ventilated and were a 
arterial unsaturation has begun, and vA i 
perfused was 75%, the worst ventilated spaces age. D 
4) the errors and limits of the method whi : 
ich constituted the greater part of the by atr 
of using two levels of alveolar-oxygena- Since of the tient tind rfused li 
tion to determine the pulmonary diffusig oth blood ee ee sade. i 
capacity f i. 4 ed 
p y for oxygen phenom 
58 60 62 
THE OF GAMMA AMINO BUTYRIC ACID (GABA) AN IN VITRO TEST FOR AN INHIBITOR OF GASTRIC PHARMA 
ON K*© OUTFLUX FROM THE RABBIT CORTEX. F.J. HCl SECRETION FOUND IN HUMAN GASTRIC CONTENT, SALICY 
Brinley, Jr.*, Eric R. Kandel*, Wade H. Marshall Hill Britton, Carol Gregware, Carolyn Singleton Pharma 
National Institute of Mental Health, Bethesda, and Anthony Walker (intr. by Stewart Wolf). Sin 
Maryland. Univ. of Okla. Med, Center, Okla, City, Okla, used ¢t 
When applied topically to the mammalian cere- In studies on Heidenhain pouch dogs, the ex- salicy 
bral cortex 0.1M GABA produces a rapid and istence in human gastric content of an inhibi- duce g 
reversible change in spontaneous and evoked tor of HCl secretion was confirmed and evidence of an 
electrocortical activity. Since the state of has been adduced that the inhibitor is concen- salicy 
polarization of the nerve cell membrane is in- trated in the last fraction separated by the is ext 
timately related to its potassium permeability, resin column technic (Richmond, Caputto, and soluti 
this study attempts to determine whether topical Wolf, Arch, Biochem. and Biophys. 66:155, (throu 
O.1M GABA is associated with changes in cortical 1957). Im the current study, the isolated gas- cholin 
potassium outflux that might give further in- tric mucosa of the frog was used (Davenport, times 
sights into its electrophysinlogical action. Meth. in Med. Res. 4:185, 1951). In every one indice 
For this purpose a simple technique for measur- of 16 control experiments there was a progres- other 
ing K*2 outflux from the surface of the cerebral sive increase in HCl secretion from the 2nd hr, onset 
cortex has been developed. The exposed rabbit (av. 0.87 mM) to the 3rd hr. (av. 1.06 mM). ainist 
cortex is loaded with K*® by circulating radio- Therefore, in tests for inhibitor, 2 mgm, of incide 
active Tyrode's solution and finally by Tyrode's the material was introduced into the system at aspiri 
solution containing 0.1M GABA. Throughout this the end of the 2nd hr. Significant inhibition it in 
procedure the spontaneous electrical activity is of HCl secretion was observed in 15 experiments gastri 
monitored. 0.1M GABA produces ———— (1-2 using a preparation of human gastric content of the 
minutes) increase of 10-20% in outflux. In (av. for 2nd hr. 0.95, for the 3rd 0.82). When, 
contrast 1% NaNz, a known depolarizing agent, in 16 experiments, a fraction eluted from the 
produces a sustained increase in outflux of resin column between pH 6.1 and 8.5 was added, 
250%. The finding that the increase in K‘? out- inhibition was significantly greater than that 
flux produced by GABA is both small and tran- which occurred with the whole gastric juice 
sient suggests that the alteration in electro- preparation, p> 0.05. In contrast, in none of 
cortical activity produced by this drug is not 8 experiments when another fraction was added 
due to a pronounced surface depolarization. to the system was any inhibitory effect observ- 
ed. It is concluded that an inhibitor of HCl 
present in human gastric content can be identi- 
fied using the technic of the isolated frog 
mucosa, 
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qe EFFECT OF VAGAL STIMULATION ON VENTRICULAR 


FUNCTION, S.K.Brockman*, R.J.Linden*, J. Mitchell? 
j.P.Gilmore, S.J.Sarnoff. (intro. by A.J.Derby- 
shire). Lab. Cardiovascular Physiol., N.H.I., 
Bethesda, Md. 

Experiments were done in the open chest dog 
to ascertain the influence of vagal stimulation 
on the relationship between filling pressure and 
external stroke work. Pressure in the atria, 

Jmonary artery, aorta, and occasionally in the 
left ventricle were recorded. Aortic flow was 
recorded and heart rate controlled throughout by 
atrial stimulation. Both vagi were sectioned 
prior to the stimulation of the distal end of 
the right or left vagus. In some experiments in 
which it was desired to eliminate or diminish 
the reflex effects of changing arterial pressure 
on myocardial contractility, the carotid arterial 
pressure was held constant by independent per- 
fusion of the carotids. Vagal stimulation was 
restricted to a level well below that which would 
give the greatest bradycardia so that the heart 
rate could still be controlled. During vagal 
stimlation the findings were the following: 

A) Mean atrial pressures rose and arterial pres- 
sure and cardiac output fell. B) The ventricular 
function curve (relationship between atrial 
pressure and external stroke work) was shifted 
to the right this effect being most apparent at 
higher heart rates. C) The responses observed 
were a function of stimulus frequency and volt- 
age. D) The responses were immediately abolished 
by atropine or gradably reversible by stellate 
ganglion stimulation. The possible role of the 
atrium as well as ventricle in the observed 
phenomena will be discussed. 
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PHARMACOLOGIC AND CLINICAL STUDIES WITH CHOLINE 
SALICYLATE. Robert H. Broh-Kahn. Labs. for 
Pharmaceutical Development, Yonkers, N.Y. 

Since greater quantities of salicylates are 
used than any other drugs, and since available 
salicylates suffer from their proneness to in- 
duce gastric distress, synthesis and properties 
of a new salicylate are reported. Choline 
salicylate, the choline salt of salicylic acid, 
is extremely soluble in and stable in aqueous 
solution. Plasma salicylate determinations 
(through kindness of Prof. P.K. Smith) indicate 
choline salicylate is absorbed approximately 5 
times as rapidly as aspirin. Clinical studies 
indicate it displays typical therapeutic and 
other effects of salicylates, but that its 
onset of action may be more rapid. Its ad- 
ainistration appears to be attended by a lower 
incidence of gastric distress than after 
aspirin and many patients appear to tolerate 
it in higher dosage than aspirin, without 
gastric discomforts. These and other aspects 
of the drug will be presented and discussed. 
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CARDIAC EXCITABILITY AND VENTRICULAR 
FIBRILLATION. Baruch and 
Clarence A. . . 
versity rado School of Medicine, 
Denver. 


No wulnerable period could be found in the 
normally beating dog heart when single square 
wave stimli of 1 to 25 mA amplitude with 
durations of 1 to 100 msec. were applied 
directly to the ventricular myocardium. Nor 
could fibrillation be evoked with these 
stimli at any other time during the cardiac 
cycle. However after deliberate changes in 
cardiac excitability, ventricular fibrillation 
could be produced by these single square wave 
shocks delivered thru closely approximated 
bipolar electrodes. The excitability changes 
concerned were effected either by myocardial 
injury (e.g. coronary occlusion) or by appli- 
cation of drugs (e.g. epinephrine). Two 
simltaneous wave fronts of stimlation 
(3 electrodes) also facilitated the occurance 
of ventricular fibrillation in the uninjured 
myocardium. During this investigation the 
mechanical responses of the heart were examined 
simultaneously with the electrical responses. 
Unexpected changes in excitability thresholds 
were found very late in diastole. 
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URINARY EXCRETION OF CALCIUM IN ANES~ 
THETIZED DOGS. F. Bronner*& D. D. Thompson 
(intr. by R. C. Swan). Hosp. Spec. Surgery & 
Cornell U. Med. Coll., New York, New York. 

The renal excretion of Ca-45 has been studied in 
dogs by rapidly injecting creatinine and one or sev- 
eral isotopes (Ca-45, Sr-85, K-42, C-14 carboxyl 
inulin) into one renal artery and collecting precisely 
timed urine samples from each kidney (Chinard, Am. 
J. Physiol. 180:617, 1955). Analysis of the excretion 
patterns indicated: 1) All the ions appeared in the 
urine earlier and reached a peak excretion sooner than 
creatinine. 2) K-42 was excreted sooner and in a 
pattern different from that of Ca-45, Sr-85, and Na- 
24, which were similar. 3) Total output (% of in- 
jected dose) approximated 20% for creatinine, 10 for 
K, 2 for Na and Sr, less than 1 for Ca. Entry of the 
iors into the tubular fluid from the capillaries at 
nearly the same time as creatinine is being filtered is 
thought to account for the earlier ion excretion. Be- 
cause reabsorption was observed, bidirectional move- 
ment is considered to occur across the tubular epi- 
thelium. The consistently earlier excretion of K com- 
pared with Ca, Sr, and Na suggests a more distal 
tubular site for K entry. 
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65 67 ee 
FOCAL POTENTIALS RECORDED BY MICROELECTRODES RECURRENT INHIBITION IN THE CaT'S THE S 
WITHIN FROG'S SPINAL CORD. J. M. Brookhart CORTEX. Y.B. Brooks. Hockefeller Institute, ne 
and E, Fadigat. Dept. of Physiology, Univ. of New York, N. Y. oat 
Oregon Med. School, Portland. A search has been made for inhibition of # 
. Focal potentials have been evoked in unan- Pyramidal cells (upper motoneurones), mediated logy: 
esthetized, isolated frog's spinal cord upon DR by recurrent axon collaterals, analogous to Cell 
and lateral column (LC) stimlation, and record- recurrent inhibition of spinal (lower) moto. pared 
ed by means of extracellular glass micropi- neurones. Such system failed of demonstration | mation 
pettes, thrust along latero-lateral tracks reg- even in unanaesthetized cats when anti. glutam 
ularly spaced on transverse planes (IX or X seg- dromic volleys were used to dondition direetly dine-6 
ment). With reference to reflex discharge of evoked test discharges of pyramidal cells in acid w 
VR fibers, subthreshold, threshold and maximal the sigmoid gyri. (Single orthodromic sensory microl 
stimuli have been used. Sink activity related volleys do cause inhibition). Repetitive faecali 
to LC-induced presynaptic volleys was recorded antidromic volleys inhibit test volleys of extrac 
only from areas corresponding to motor neuron Pyramidal cells evoked by electrical stimila. ict DF 
somata as defined by VR stimli. Equivalent tion of ipsilateral cortex or of the contra. supnlis 
sinks were elicited by DR stimlation only with- lateral foot. Since the cells tested need not to the 
in the dorsal horn. Postsynaptic activity gave be discharged by the conditioning stimuli, the phate 
evidence of strong interneuronal firing as in- resultant inactivity is shown to originate der an 
termediate stage between DR activation and soma from neighbouring pyramidal cells. The inhi- maxim 
discharge; threshold LC stimlation evoked bitory influence extends in the cortex only a have b 
postsynaptic activity in soma areas only. In few mm, Temporally, inhibition begins about substr 
similar experiments carried on during deep barb- 5 msec. after the end of conditioning stimli, deriva 
iturate anesthesia (Nembutal 1:10000-1:5000 in reaches greatest intensity between 15 and 30 methy] 
perfusion fluid) no discharge from soma areas msec., and wanes to zero between 30 and 40 acid di 
could be elicited by DR ectivation, while DR- msec. It is suggested that the inhibition is dine. 
induced postsynaptic potentials were still ob- mediated by recurrent axon collaterals of aminot 
tainable from more dorsal zones; LC-induced re- pyramidal cells. Some properties of this yield, 
sponses scarcely differed from those of unan- cortical system for negative feedback will be folic a 
esthetized preparations. A correlation has bem described, and compared with spinal recurrent 
attempted between observed intraspinal events inhibition. 
and reflex potentials synchronously recorded 
from VR. 

66 68 lin 
RETICULAR FORMATION ACTION ON INTERNEURONS!. THE NEURAL CONTRIBUTION TO REFLEX FUNCTION. HYPOTH 
C. McC. Brooks, K. Koizumi and J. Ushiysma*. Arthur C. Brown (intr. by Gordon K. Moe). Dept. George 
Dept. of Physiology, State Univ. of N. Y. of Physiology, Upstate Med. Center, State Univ. | isborai 
Medical Center, Brooklyn, N. Y. of N. Y., Syracuse. lowa C: 

Reticular formation stimulation increases The stretch reflex arc may be considered as Util 
the number of reflexes with which an individual a control system, with input the length of the nmtivat 
interneuron may be associated. RF stimulation muscle (L) and output the developed tension (0), learnec 
excites some interneurons occasionally with a both variables measured against time (t). ‘the impedar 
latency of 80 msec. Multiple firing is also particular reflex examined was that of the an- the cor 
induced and may last 200 msec. In some in- kle extensors in a cat with mid-collicular de- recorde 
stances RF stimuli which fire interneurons in- cerebration. The length of these extensors was | proced: 
hibit their participation in reflex action. driven by a servo-controlled hydraulic ram ani system: 
This inhibition does not block orthodromic the tension recorded by a strain gage. Bya respons 
stimulation occurring just before or just after series of general tests the reflex system was 
RF stimulus-produced firing. Inhibition of found to be non-linear and time implicit. More 
interneurons by RF may be produced without pre- specific tests led to the equation 
vious excitation. Interneuron response to af- 
ferent nerve stimulation may occur after the w(aT/dt - fdL/dt) = kL -T 
ventral root reflex is completed. RF stimuli 
which inhibit these reflexes may also inhibit where f, k, and T are coefficients characteris- 
these late-firing interneurons. Some inter- tic of the reflex. When the above experiments 
neurons are excited by RF stimuli which inhibit were repeated on the mscle alone, the reflex 
reflex action and their latency to reflex exci- arc being severed and the mscle stimlated 
tation greatly reduced. When acted upon by externally via the motor nerve, the form of the 
both RF and orthodromic stimuli interneuron equation predicting tension as a function of 
activity may begin earlier and often continues length and time was the same as that of the in- 
for 500 msec. Similarly-produced interneuron tact reflex; however the values of the coef- 
inhibition may persist for similar periods. ficients +r and K were somewhat reduced. These 
Anterior horn interneurons are found which are results imply that reflex arc does not drasti- 
inhibited by RF and by sural, gastroc and cally alter the apparent properties of muscle, 
tibialis nerve stimulations. This inhibition and that the alterations which do occur promote 
is associated with facilitation of reflex action. stability at the expense of speed of response. 
lU.S.P.H. Grant B-847(C3) 
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Os SYNTHESIS OF FOLIC ACID BY CELL- 
FREE EXTRACTS OF ESCHERICHIA COLI. 
Gene M. Brown (Intr. by ¥F.O. Schmitt), Div. 

ochemistry, Mass. Institute of Techno- 

logy: Cambridge. 

Cell-free extracts of Escherichia coli pre- 

ed with a Hughes press, catalyze the for- 
mation of folic acid from p-aminobenzoyl 

ic acid and 2~amino-4-hydroxy pteri- 

dine-6-carboxaldehyde. The amount of folic 
acid which was produced was measured by 
microbiological assay with Streptococcus 
faecalis R. Dialyzed and charcoal-treated 

@mtracts synthesize folic acid only if DPNH 
ine DPN+ and a DPNH generating system) is 
supnlied along with the substrates. Additions 
to the reaction mixture of adenosinetriphos- 

e and mercaptoethanol and incubation un- 
der anaerobic conditions are necessary for 
maximal synthesis. Other pteridines which 
have been tested and found not to be used as 
substrate in place of the 6-carboxaldehyde 

derivative are the 6-hydroxymethyl, the 6- 
methyl, the 6-hydroxy, and the 6-carboxylic 
acid derivatives of 2-amino-4-hydroxy pteri- 
dine. p-Aminobenzoic acid can replace p- 
aminobenzoyl glutamic acid as substrate to 
yield, presumably, pteroic acid in place of 
folic acid as the product of the reaction. 
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BLECTRICAL IMPEDANCE VARIATION WITHIN THE 
HYPOTHALAMUS ASSOCIATED WITH LEARNING, 

George W. Brown. General Medical Research 
laboratory, Veterans Administration Hospital, 
Iowa City, Lowa. 

Utilizing hypothalamic stimulation as the 
mtivational factor, avoidance responses were 
learned by a series of cats. The electrical 
impedance between two electrodes implanted in 
the contralateral hypothalamic nucleus was 
tecorded continuously during the learning 
procedure. The impedance so recorded varies 
systematically with acquisition of a learned 
tesponse, 
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METABOLIC FACTORS IN THERMAL REGULATION. 
S. J. Brumleve and R. D. Olson (intr. by 
B. DeBoer). Dept. of Physiol. and Pharm., 
Univ. of North Dakota Med. School, Grand Forks. 

It is well known that homothermic animals 
under cold stress increase heat production 
through increased oxidation of various organic 
compounds. However, the factors that facili- 
tate the use of these oxidative pathways rather 
than synthetical pathways are not so well 
known. In order to evaluate the role of co- 
enzyme A as one of these factors two sets of 
experiments were conducted. In one group of 
experiments 30 day old rats were cold exposed 
and controls maintained at 30°C. At various 
time intervals, oxygen consumption was measured, 
liver fatty acids were determined and liver 
coenzyme A was assayed. In a second group of 
experiments newborn rats and animals of various 
ages up to 30 days were utilized. Measurements 
similar to those in group one were made. Our, 
results indicate a parallel between increased 
oxygen utilization and liver coenzyme A in 
adult animals under cold stress. However in 
immature animals, as they develop thermal 
regulation, there is no significant change in 
liver coenzyme A concentration. These data 
suggest that oxygen and coenzyme A responses 
are probably parallel events and not cause and 
effect relationships. Supported by PHS Grant 
H-2750 
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AN AUTORADIOGRAPHIC STUDY OF NEUTROPHIL 
FORMATION. B. J. Bryant, L. S. Kelly and J. C. 
Schooley. (intr. by H. B. Jones) Donner Lab., 
Univ. of California, Berkeley, 

The neutrophil life cycle is under study in 
mice and rats using high resolution autoradio- 
graphy and tritiated thymidine as a specific 
DNA precursor. Autoradiographs have been made 
of bone marrow and blood smears prepared from a 
series of animals sacrificed after injection of 
the isotope. Only primitive myeloid cells were 
labeled at 2 hours after injection, By 6 hours 
many early band neutrophils showed label and by 
1 day labeled cells appeared among the mature 
neutrophils of the marrow. At 11/2 to 2 days 
labeled cells appeared in the blood. The max- 
imum percentage of labeled cells occurred at 
successively later times for band neutrophils, 
mature marrow neutrophils and blood neutrophils. 
At each stage of maturation studied the number 
of grains per labeled cell declined with time. 
These results are in agreement with earlier 
experiments using adenine-C-1 as a cell label 
(Proc. Soc. Exp. Biol. Med., in press), as well 
as the results of Maloney and Patt in the dog 
(Proc. Soc. Exp. Biol. Med.98:101, 1958) and 
are in agreement with classical hematological 
concepts. A mathematical analysis of the data 
suggests that a pool of neutrophils exists 
outside of the marrow which is comparable in 
size to the marrow neutrophil pool and which 
is in equilibrium with the blood. 
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ENZYMES CONTROLLING CHOLESTEROL BIOSYNTHESIS 
IN LIVERS OF FASTING RATS, N.L. R. Bucher, 
P. Overrath* and F. Lynen.* Huntington Labs. 
of Harvard Univ. at Mass. Gen. Hosp., Boston, 
Mass. and Max-Planck-Institut fiir Zelichenie, 
Munich, Germany. 

The mechanism for control of cholesterol 
biosynthesis from acetate in rat liver acts 
principally at a point before mevalonic acid 
enters the pathway. The rate-limiting step 








requires micr s and reduced pyridine 

nucleotide (Bucher, Ciba S ium: Biosyn- 

thesis of Terpenes and Steroids - in press). 
asting an $, although cholesterol pro- 


duction from acetate is suppressed, aceto- 
acetate production is not. Hence formation 
of B-hydroxy-p-methylglutaryl Coenzyme A 
(HMG-CoA) is unimpaired (Lynen et al. Bio- 
chem. Ztschr. 330:269, 1958). HMG-CoA 
Cleavage enzyme was found preponderanily in 
mitochondria. Reduction of HMG-Cof to meva- 
lonate was determined in microsomes. The 
reductase activity was commensurate with 

the cholesterol-forming capacity of the liver: 
the HMG-CoA reduced by “fasting” microsomes 
was negligible, while the amount reduced by 
microsomes from active livers was similar to 
the amount required in the formation of 
cholesterol from acetate as measured in cell- 
free preparations from these same livers. 
Thus suppression of cholesterol synthesis in 
fasting appeared mainly attributable to loss 
or inhibition of HMG-CoA reductase. 
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PROPERTIES OF "SPINDLES" EVOKED BY STIMULATION 
OF CAUDATE NUCLEUS. N. A. Buchwald, E. wyers 
and T. Okuma (intr. by J. D. Green). Dept. of 
Anatomy, U. of Ca! ifornia, Los Angeles and VA 
Hosp., Long Beach. 

Stimulation of the caudate nucleus in cats 
evokes a rhythmic electrographic activity 
which can ‘be recorded in cortex, diffuse thala- 
mic nuclei and globus pallidus. The latency of 
this spindling at the cortical surface is 
250-350 milliseconds. Although the caudate 
nuclteus evokes short latency waves in the same 
regions, these latter appear to be relatively 
independent of the rhythmic activity. Caudate 
induced spindling is refractory to stim:lation 
of the reticular formation which desynchronizes 
resting brain electrography and blocks the 
recruiting response. It occurs in the presence 
of hippocampal activation or of hippocampal 
seizure. The spind!ing focuses cortical!y on 
the ipsilateral pericruciate region but may 
spread both posteriorly and contralateral ly. 
Electrode location within the head of the 
caudate nucleus seems to have little effect 
on the geographical extent or duration of the 
spindiing, although stimulation of locations 
just outside the nucleus fails to provoke syn- 
chronous electrography. Single shocks every 
5 seconds to caudate can evoke spindles of 
longer then 500 milliseconds. Possible 
behavioral correlates of this spindling will 
be discussed. 
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THE EFFECTS OF CARBON DIOXIDE AND HYPOXIA oy 
SHIVERING R.W. Bullard and J.R. Crise (Intr, ty 
P.M. Harmon). Dept. of Physiology, Tndiang Uniy 
School of Medicine, Indianapolis. 
Nude men were exposed to 5°C (d 

bient temperature ar 70-minute Met fe 
selected times the subjects breathed one of the 
following gas mixtures: 2.5, 4.5, or 6% 00» in 
air or 10 or 12% 02 in nitrogen for 10, 20, or 
30-minute periods. Shivering activity was as. 
sessed by oxygen consumption (Voo), electronyo. 
grams, visual observations and impressions of 
the subjects. Rectal and skin temperatures anj 
heart rates were continuously recorded. C0» in 
all concentrations completely suppressed 
shivering for periods of 7-30 minutes. Folloy 
ing the suppression, shivering increased with 
Yoo approaching values roughly 13 times contro) 
exposure values. Upon return to normal air 
shivering increased further with Voo reac 
twice control exposure values. All subjects 
breathing 10% 02 and four out of six subjects 
breathing 12% O02 showed a marked augmentation 
of shivering activity with Vo2 increasing to i 
to 23 times control exposure values. Upon the 
return to normal air a marked depression of 
shivering, Voo, lung ventilation and heart rate 
occurred which lasted 3 to 15 minutes. The 
effects of the above gases upon shivering were 
not prolonged enough to incur severe alterations 
in rectal temperature or mean body temperatures 
The physiologic mechanisms involved in these 
responses will be discussed. (Supported, DA-l,9. 
007-MD-947, Contract, Office of the Surgeon 
General). 
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THE EFFECT OF STROPHANTHIDIN ON ELECTROLYTE 
TRANSPORT IN SLICES OF RABBIT RENAL CORTEX, 
Maurice Burg* and Jack Orloff, National Heart 
Institute, Bethesda, Md. 

Cardiac glycosides interfere with active 
electrolyte transport in numerous tissues. 
The cardiac aglycone, strophanthidin, had been 
shown to exert a direct renal tubule effect 
in the chicken consisting of interference 
with the process by which Na+ is reabsorbed 
and K+ and H+ ions secreted. PAH excretion 
was also diminished. In the present studies 
the effects of the drug have been examined 
in incubated slices of rabbit renal cortex. 
3x1075 M strophanthidin caused a decrease in 
slice K+ content and a reciprocal increase in 
Na+ content. Tracer studies provided evi- 
dence that diminution in K+ content is due 
to a decrease in K+ influx without change in 
efflux. PAH accumulation was diminished 
without significant change in 0 consumption, 
The PAH effect is probably indirect since 
equivalent inhibition of uptake was caused 
by comparable decreases in cell K+ in the 
absence of the drug. Both inhibition of 
K+ accumulation by strophanthidin and 
diminution in PAH uptake were prevented 
by high medium potassium concentration. 
These results support the hypothesis that 
the renal tubule effects of strophanthidin 
may be explained by a specific and possibly 
competitive effect on active cation transport. 
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& EFFECTS OF VITAMIN B,2 AND A CRYSTALLINE 
ER PIGMENT ON GROWTH, KIDNEY HEMOR- 
HAGE, AMD LIVER FAT a RATS FED PURIFIED 
ew Dept., Meharry Medical College, 
lle, Tennessee. 

Our earlier studies (Fed. Proc., 15:28, 
1986) have demonstrated that a reddish-brown 
crystalline pigment, isolated from the egg of 
the grasshopper, can replace vitamin B)2 in 
stimulating red blood cell production in mice 
rendered anemic by phenylhydrazine hydrochlo- 
rides The present investigation was designed 
to test the ability of the crystalline grass- 
hopper pigment to replace vitamin B)> in pro- 
tecting the weanling rat from renal hemorrhage 
ad fatty livers when fed on a diet low in 
choline and methionine. These studies show 
that the administration of either vitamin B)9 
or the grasshopper pigment to choline-deficient 
rats prevented, to a large extent, the develop- 
mnt of fatty livers. These supplements re- 
duced the liver fat from an average of 24% in 
the choline-deficient animals to 11% and 13% 
in the vitamin B)> and the grasshopper pigment- 
treated animals respectively. As judged by 
growth stimulation and the prevention of hemor- 
thagic kidneys, the grasshopper pigment is able 
to replace either dietary choline or vitamin 
Bj2e The significance of these findings is 
discussed. 
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MEMBRANE RESISTANCE AND CONDUCTION IN SMOOTH 
MUSCLE. Geoffrey Burnstock*, C. L. Prosser, 
and L. M. Barr*. Dept. of Physiology, Univ. of 
Illinois, Urbana, Ill. 

Propagation in mammalian visceral smooth 
muscle is independent of nerves and of mechani- 
cal pull. Chemical transmission between cells 
is contraindicated. Spike-type action po- 
tentials recorded intracellularly vary in ampli 
tude with the resting potential. Electron 
wicrographs of intestine and uterus reveal 
typical double cell membranes separated by very 
short distances (400-500 &). Membrane re- 
sistance of cat intestinal fibers averaged 103 
wegohms for single cells and 230 megohms 

between two intracellular electrodes in nearby 
cells. The specific membrane resistance is 
1100 ohm cm@. No low-resistance paths exist 
between cells. The distance of propagation 
decreases and the effective resistance measured 
with the sucrose gap electrode increases as the 
number of fascicles in a cross section is re- 
duced, also for comparable strip widths in the 
series; cat intestinal circular muscle, pig 
esophagus, guinea pig taenia coli, dog re- 
tractor penis, pig carotid. This series 
correlates histologically with fiber bundle 
separation. Calculations show the resistance 
of extracellular fluid around one intestinal 
fiber to be 1012 ohms. It is postulated that 
propagation in smooth muscle is by currents 
Passing through neighboring cells rather than 
extracellularly and that ease of propagation 
varies with number of cells in parallel. 
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NON-UNIFORM PULMONARY DIFFUSION. B. Burrows* 
A, H, Niden*, pe M and P. Vv. ere 
University of Chicago, School of gfe 


Chicago, Dlinois. 

In a previous report (J. App. Physiol. 12, 
283, 1958) a method was descri or calculat- 
ing Dy, from consecutive CO and inert gas wash- 
out curves when a uniform D;:V,q throughout the 
lung was assumed, The test procedure has been 
modified and improved by using helium as the 
inert gas and employing a rapid helium ana- 
lyzer; this permits the simultaneous recording 
of CO and inert gas washout curves. Further 
studies have revealed that the assumption of a 
uniform Dy:Vq is not valid; variations in this 
ratio may cause a significant error in the 
overall Dy, as determined by some of the con- 
ventional techniques, Models have been used 
which explain the data obtained in several 
normal and abnormal subjects in terms of venti- 
latory and diffusing compartments. Preliminary 
studies in the intact dog and in the perfused 
dog lung have indicated mechanisms by which 
non-uniformity of Dy,:V,q may be induced and 
point out a method for assessing the uniformity 
of pulmonary blood flow in certain experimental 
preparations. 
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EQUIVALENCE OF THERMOGENESIS INDUCED BY FOOD 
AND BY COLD? E. R. Buskirk, R. H. Thompson*, 
R. Moore* and G. D. Whedon. Nat'l. Institute 
of Arthritis and Metabolic Diseases, Nat'l. 
Institutes of Health, Bethesda, Md. 

The principle of metabolic replacement or 
equivalence of thermogenesis induced by food 
intake (SDE) and by cold has been assumed since 
the original work of Rubner on dogs. Since the 
reason for equivalence of these two modes of 
heat production has remained obscure, the prob- 
lem was re-explored in human subjects. Two 
young men were exposed (wore only shorts) to 
various environments, ranging from 10°C (50°F) 
to 26.7°C (80°F), in the "Metabolic Chamber” 
for periods of 5-6 hr. Experiments were con- 
ducted with the subject a) fasting throughout 
and b) fed a 1000 kcal liquid meal (40% of kcal 
from protein) midway in the experiment. Oxygen 
consumption (Vop) was measured continuously. In 
80°F air, Yop increased within 5 min after eat- 
ing, reached a peak within 1 hr and decreased 
progressively thereafter. In 50°F air, cyclic 
variation of Yop with shivering was prominent 
on all Yoo records; metabolic rate was elevated 
approximately two-fold. Eating in 50°F air had 
no apparent effect on the periodicity of overt 
shivering as indicated by the lop curve. Post- 
prandial Wop was higher in 50°F air than during 
fasting in the same environment (aoprox. 50 cc 
02/min). Thus, in contrast to the early work 
on dogs, partial summation of SDE and cold 
thermogenesis occurred; thermogenesis after food 
supplemented cold thermogenesis and did not re- 
place it. 
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METABOLISM OF PALMITATE BY ADIPOSE TISSUE. 
George F. Cahill, Jr. , Peter R. Bally , Bernard 
LeBoeuf and Albert E. Renold, Baker Clinic Re- 
search Laboratory and Dept. of Medicine, Harvard 
Medical School, Boston, Mass. 

Epididymal adipose tissue of normal rats was 
incubated in a Krebs-Ringer bicarbonate buffer 
containing 4 per cent human albumin. Carboxyl- 
C-14 palmitate was added prior to incubation. 
Fatty acid concentration was varied between 
0.5 and 3.0 mEq./L. Glucose increased the up- 
take and incorporation into tissue lipids, (by 
41 per cent at a 5 mg. per cent glucose level, 
by 100 to i50 per cent at a 90 mg. per cent 
level)and lowered the oxidation of palmitate-1l- 
C14 to CO. Insulin, with or without glucose, 
had no definite effect on the uptake of pal- 
mitate or its incorporation into tissue lipids. 
Insulin did cause a decrease in the oxidation 
of labeled palmitate to C0, (30 per cent) pre- 
sumably through its stimulation of glucose 
metabolism, since this could not be demon- 
strated in the absence of added glucose. Par- 
tition of tissue lipids into fatty acids and 
glycerides demonstrated that the increased 
palmitate incorporation under the effect of 
glucose was due to an increase in the ester 
fraction, The unesterified fraction remained 
practically constant at low fatty acid concen- 
tration and appeared depressed at high fatty 
acid concentration. Giactose and fructose 
showed effects similar to glucose, but galactose 
did not appear to depress oxidation of pal- 
mitate to C02. (Supported in part by a grant 
from the Massachusetts Heart Association). 
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CO2 TRANSPORT AFTER INHIBITION OF CARBONIC AN- 
HYDRASE. S.M. Cain*, W.N. Stainsby™, and A. B. 
Otis. Dept. of Physiology, U. of Florida 
College of Medicine, Gainesville. 

When blood carbonic anhydrase in dogs has 
been inhibited with acetazolamide (50 mg/Kg 
1.V.), the COg output at first diminishes and 
then returns to control level. To study this 
phenomenon, thoracotomy was performed on 7 dogs 
and a double lumen tube tied in place so that 
the left lung rebreathed into a bag. The chest 
was closed and the right lung was allowed to 
ventilate spontaneously on 02. Oxygen consump- 
tion, CO0g production , mixed venous and arteri- 
al 02 contents, and venous saturation were 
measured. Pulmonary end-capillary blood was 
assumed to be fully saturated. By taking the 
Pog of the rebreathing bag as mixed venous and 
end tidal Pco2 as alveolar, and calculating the 
blood flow past the ventilated lung and knowing 
the solubility of C02, the exchange of C02 
carried in physical solution was calculated. 

By using the data of Ferguson and Roughton (J. 
Physiol. 83:87, 1935), the exchange of C02 
carried as the carbamino compound was estimat- 
ed. Before acetazolamide, 17% of the C09 out- 
put was derived from dissolved C02, 25% from 
carbamino-C02. In the new steady state fol low- 
ing acetazolamide, 42% was derived from dis- 
solved C02, 38% from carbamino-C02. Thus the 
fraction of C02 output derived from HCO3~ was 
reduced from 58% to 20%. 





(Work supported by Contract AF 41(657)-102 
with the School of Aviation Medicine.) 
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THE ISOLATION, PURIFICATION, AND QUANTITATION 5 
OF ANTIBODY FROM COW'S MILK, Berry C morons 
and W. E. Petersen, College of the Medical OXIDE 
Evangelists and University of Minnesota, od Ke 
Antibodies were evoked in the milk of a U5. . 
lactating cow by injecting on days 1 and71q t 
raw egg white into each quarter through the cenit 
teat canal and collecting milk on day 8, Th | ™i0u# 
globulin was isolated (NapS0),prec) and pasgeq wtivit 
through a glass bead pertition chromatography wee mt 
column set up according to Sutherland and five 
Campbell (J. Inmanol., 80, 29h, 1958). Similg | “* PF° 
runs were made on sensitized rabbit serum expos 
globulin and on the serum globulin of the coy | sre 
obtained on day 8. The rabbit serum showed the and 
lines on double diffusion agar plates the coy elimina 
serum and milk did not. The purified rabbit | ‘i & 
serum.antibod; produced lines, the purified eo, wd cor 
serum and milk antibody did not. The latter | % te 
two specimens, when properly arranged with a after w 
test antibody on an Ouchterlony plate showed in | ## £% 
hibition of lines of a test antibody system, M2 ten 
thus proving the predominence of incomplete creases 
(blocking) antibody in this cow's globulin, in plas 
Similar chromatographic partition separation of ant (3 
antibody from the globulin of the milk of im | T° 
munized cows was made using Salmonella pale 
antigen and whole cell suspensions of 
organism for charging the bead colum. 
The plasmacytosis of the parturient udder 
is reafficmed (cf Dixon, Fed. Proc. 17,509 and 
the proof of local secretion of antibody 
(Mitchell, et al, Canad. J. Microb., 2, 322, 
1956) is substantiated. a 
as His 
MICROELECTRODE POTENTIALS IN RESTING AND SE- INTERNA 
CRETING DOG STOMACH.C.A.Canosa”and W.S. Rehm || tavahat 
Dept. of Physiology, Univ. of Louisville. Physiol 
hool | 
A portion of the stomach was placed between ° The 
two rings so as to maintain an intact blood sup § teen me. 
ply. A microelectrode and macroelectrode(muco ff id hea 
sal) made contact with fluid placed on the muce§ #0 ¢ 4 
sal surface and a third electrode(serosal) mate Jf sion sh 
contact with the serosa. Controls revealed that input o 
with the microelectrodes used(tip €2 micra) no ff jest" w 
appreciable diffusion potentials resulted when § the tot 
the fluid bathing the electrodes was changed control 
from 0.16 M NaCl to 0.16 M HCl. In the resting By tat c 
stomach with saline as the mucosal fluid, move § "intern 
ment of the microelectrode through the surface method , 
cells usually resulted in three distinct jumps fi prior 
of the P.D,. between the microelectrode (positim) § itjocal 
and the mucosal one, At the end of the third Klocal: 
jump, the microelectrode was about 60 mv.posititll test" a 
to the mucosal one(approximately equal to the fair ber 
P.D. between the mucosal and serosal electrode), Also, a 
In some punctures,especially in stomachs with 4 §f to doub 
low P.D, an initial negative jump was seen of 4% heat" w 
from 5 to 20 mve In the secreting stomach anda value f 
so in the resting stomach with 0.16 M HCl as thf results 
mucosal fluid, there was usually one large jump § ethods 
of about 60 mv.(microelectrode positive), The [shows c 
potential jumps are due to local IR drops(sine fi tract b 
tissue has ‘overall polarity) and/or EMFs. A [tity of 
method was devised to determine the depths of 
the potential jumps. This method involves the 
use of jackets(stops) placed at varying levels 
around the shaft of the microelectrodes, 
(Aided by Grants from N.S.F. and N.I.H.) 
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INFLUENCING THE DEVELOPMENT OF CARBO!/ 


WITHDRAWAL SEIZURES. Charles R. Carey* 
K. B. Schaefer. (intr. by W. Miles 
j.5. Nav. Med. Res. Lab., New London, Conn. 
Rats were exposed to carbon dioxide con- 

gntrations of 30% and 50% in oxygen for 
rious periods of time. No consistent seizure 
utivity was noted after withdrawal from expo- 
gre to 30 CO2 for one hour, However, after 
five hours exposure to 30% CO,» transition to 
dr produced seizures in most animals. After 

to 50% COo for ten minutes withdrawal 
gigures occurred within one minute in 95% of 
the animals. Exposure to 50% CO for one hour 
gliminated the seizure activity. Ph, CO. con- 
tent and electrolytes of blood and hypothalams 
wi cortex were determined in groups of animals 
ut the end of CO> exposure and during seizures 
after withdrawal. The development of seizures 
ws found to be related to: (1) a drop in blood 
(2 tension exceeding 100 mmlig and resultant de- 
qreases in brain tissue CO2 content, (2) a fall 
in calcium to approximately 2 mEq/L, 
wd (3) significant changes in the extra and 
intra cellular H20 and Na content. 


INTERNAL HEAT OF THE BODY, L. D. Carlson, A. 
Iwahata,* K. Miller* and R. Elsner.* Dept. of 
Physiology & Biophysics, Univ, of Washington 
School of Medicine, Seattle, Wash. 

The "internal heat" of the human body has 
been measured by bringing the body to a stand- 
ad heat content in a water bath maintained at 
8° Cc + .02°, A typical curve following immer- 
sion showed first a rise and then a fall in the 
input of electrical heat to the bath, "Internal 
leat" was calculated as the difference between 
the total heat input during immersion and the 
control electrical heat input. Four subjects had 
afat content ranging from 13% to 15%. Their 
“internal heat," determined by the subtraction 
wthod, varied with weight and depended upon 
prior conditioning, the values ranging from 20 
Hlocalories following exercise at 20° C to 85 
Kilocalories at rest at 10° C, The "internal 
eat" at rest changed little when the ambient 
tir before immersion was 10° rather than 20° C, 
Also, after a subject at 10° C exercised enough 
todouble his metabolic rate, his "internal 
heat" was not greatly different from the resting 
value for that temperature, Comparison of our 
tsults with those obtained by conventional 
mthods of determining average body temperature 
shews considerable deviation, (Aided by a con- 
tract between the U.S. Air Force and the Univer- 
sity of Washington. ) 
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LUNG COMPLIANCE, HYSTERESIS AND CLOSURE OF LUNG 
UNITS IN MAN. C. G. Caro (intr. by J. E. Ecken- 
hoff). Dept. of Physiology & Pharmacology, Grad. 
Sch. Med. Univ. of Pennsylvania, Philadelphia. 
Chest restriction displaces the static press- 
ure-volume (P-V) relationship of the lungs in 
man in the direction of lowered lung compliance 
and reduces static lung compliance at control 
F.R.C. The lung P-V curve remains displaced aft- 
er release of chest restriction but with return 
to control F.R.C. dynamic lung compliance in- 
creases slightly. Normal lung P-V relationships 
are restored by a maximal inspiration via a 
hysteresis-like loop. To elucidate these find- 
ings the expired alveolar No concentration (No 
meter) and tidal volume (bag-box system) were 
measured during No dilution procedures in 5 nor- 
mal subjects, whose chests were restricted. In 
subjects dynamic lung compliance (esophageal 
pressure) was measured simultaneously. When the 
alveolar No reached about 2% the restriction was 
released during transient breathholding and 
F.R.C. permitted to return to normal. The dynam- 
ic lung compliance rose slightly and during sev- 
eral tidal breaths the alveolar No was elevated, 
then returning to predicted levels. A maximal 
inspiration at this time caused an abrupt rise 
of the expired alveolar No concentration and dy- 
namic lung compliance was simultaneously re- 
stored to normal. It appears that gas is trapped 
in poorly or non-ventilated lung units during 
chest restriction and released after removal of 
the restriction and following a deep inspiration. 
The alteration of the lung P-V relationship and 
the hysteresis-like phenomenon may in part be 
explained on this basis. 
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KINETICS OF BLOCKADE IN PERIPHERAL NERVE 
FIBERS PRODUCED BY ANESTHETIC GASES. 
F, G. Carpenter. Dartmouth Medical School, 
Hanover, New Hampshire. 

With mammalian mixed nerve trunks it may 
be shown that argon, methane, krypton, xenon, 
nitrous oxide, ethylene, cyclopropane, and 
three gaseous fluorocarbons reversibly block 
impulse transmission in all the myelinated 
fibers when a critical number of molecules 
exist in solution within a non-aqueous 
phase. Under equinarcotic conditions, the 
rate of blockade of the myelinated fibers 
appears to be related to diffusion and not 
to temperature. In a moist chamber, total 
blockade of the fibers in a rat nerve trunk 
is achieved in approximately 3 minutes. 
Recovery is similarly independant of 
temperature and unlike blockade caused by 
anoxia or substrate deprivation, is 
independant of the duration that the blockade 
conditions are maintained. The order of 
susceptibility of the fibers is an indirect 
function of fiber size. Fibers of smaller 
myelinated diameter become inexcitable at 
considerably lower concentravions than are 
required to block conduction in the larger 
ones. 
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SECRETION OF PHOSPHATE IN THE MAMMALIAN KIDNEY 

AFTER CLOSE-ARTERIAL INJECTION. G.Carrasquer 

and WA. Brodsky, Univ. of Louisville, Dept. of 

Physiology, Louisville,Kentucky. 

Evidence for secretion of phosphate from ISF 
to lumen of canine kidneys was obtained as 
follows: 1) Anesthetized dogs were given ine 
fusions of mannitol plus Na and K acid phos- 
phate such that steady-state levels of urine 
flow were 10cc/min./kidney, and of plasma phos- 
phate, 3 mm/L, 2) Close arterial injection(1cd 
of creatinine (500 p m) + NaH2PO),(100-500 p m) 
was followed by a sharp peak in excretion of 
both solutes in 2-3 minutes, 3) In 0 success- 
ive periods of 2 experiments, the increment of 
phosphate excretion per mole injected was 2U= 
ous greater than that of creatinine excretion 
per mole injected--suggesting a net secretion 
of phosphate. ) The transient effect was a 
function of the plasma phosphate level, since 
it was not demonstrated unequivocally at ore 
dinary non-loading concentrations of phosphate 
in plasma. 5) Such data plus the steady-state 
data on phosphate clearance imply the exist- 
ence of two systems for tubular transport of 
phosphate, i.e. a reabsorptive system associat- 
ed with the bulk removal of glomerular fil- 
trate solution and a secretory system associateal 
with plasma phosphate level, At high plasma 
levels, both systems move phosphate in similar 
amounts. However, the time dependency of each 
system differs, whence they can be functionally 
separated in a transient type experiment. 
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MICROELECTRODE ANALYSIS OF THE SECOND SOMATO- 
SENSORY CORTICAL AREA IN THE CAT. M, Carreras 
and M. Levitt (intr. by J. M. Sprague). Inst. 
Neurol. Sciences, Univ. of Penna., Phila. 

More than 100 cortical neurons have been 
studied with 1-2): tipped tungsten electrodes, 
extracellularly placed (light pentothal-curare 
anesthesia). Units responded specifically to 
one of three types of stimulation employed: 
movement of hairs, pressure on the skin, and 
movement of a joint. A few additional units 
responded only to strong mechanical stimulation 
mainly around joints. Units responses were ob- 
served in all depths of the cortex, with the 
modal level of responsivity being approximately 
400-800 below the pial surface. Units at 
various cortical depths of any given electrode 
track, which was oriented perpendicular to the 
cortical surface, responded only to the same 
modality of stimulation; but, the peripheral 
receptive fields among these units varied 
greatly in extent, e.g., from the area of a few 
hairs on a paw to the area of all hairs on the 
entire limb and shoulder. Inhibition of unit 
response to hair stimulation was occasionally 
observed; for some units the inhititory effect 
was obtained by stimulation of hairs just 
surrounding the excitatory receptive field, and 
for other units the inhibitory effect was pro- 
duced by stimulation distant from the excita- 
tory receptive field on the same side of body. 
These observations pertain only to contralat- 
eral stimulation. Routine examination has 
revealed, so far, approximately 2% of the 
studied units to be responsive to ipsilateral 
stimulation. 1. Supported by NINDB #361 
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METHODS FOR PARTITION OF MUSCLE ELECTROLYTES. 


NeWe Carter, HeCeo Teng and DeWe Seldin (int 
by C.Be Chapman). Dept. of Internal Medicis 
Unive of Texas Southwestern Med. School, 

mel 
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To prevent chloride loss during muscle 
sis, a method of drying and water extracting 
has been devised. Muscle was dried in 
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60° © to obviate chloride loss demonstrated ih posed t 
drying is performed above 90°C. It is they § malt: 
ground to 60 mesh and extracted with ether, ar int 
Approximately 0.6 gm of fat free dry tissue  § ‘ined 
(FFDT) is weighed into a glass screw-cap tub, § Mt | 
Twenty ml of water are added; the tube is aut. § ¥ OP 
claved at 15 PSI for two hours; protein is thy § @? % 
precipitated by zinc hydroxide and chloride js  ° a5 
determined on the supernate. in pooled musclp § 7 





from ten 500 gm male Sprague Dawley rats, chig. 
ide, by the water extraction method, was 5,/2 
mEq/100 gms FFDT, whereas by 0.75N HNOz extrac. 
tion (without heat) using an open Carius metho 
the chloride was 4.80*mEq/100 gms FFDT. {f not 
more than 0.6 gm of FFDT is autoclaved with a 
least 20 ml of water, muscle potassium values, 
as determined on the extract by flame p 

are the same as those found with acid extrac 
tion. Muscle sodium always ylelds lower vatues 
with water extracts than with acid extracts, 4 
simple procedure for acid extraction Involves 
autoclaving 0.6 gm FFDT in 20 ml 10% acetic 
acid for two hours. Sodium content of pooled 
muscle samples was 8.21 mEq/100 gms FFDT on 
water extracts and 8.55 mEq/100 gms FFDT on Ii 
acetic acid extracts. Optimum results were ob- 
tained when water extraction was used for chlor- 
ide and potassium and acid extraction for sodi 
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DISTRIBUTION OF RADIOACTIVITY IN GLYCOGEN 
SKELETAL AND CARDIAC MUSCLE ADMINISTERED 
GLUCOSE. H. Mead Cavert, John Love*, and 
Nathan Lifson. Dept. of Physiology, Univ. of 
Minn, Medical School, Minneapolis, Minn. 
Gastrocnemii of nembutalized dogs were ise 
lated and perfused at physiological pressures 
and temperatures by a closed pump-oxygenator 
circuit, the animal's own heparinized blood — 
serving as the perfusion fluid. To produce tH 
tractions, supramaximal stimuli were applied 
directly or through the sciatic nerve at a rate 
of 2/sec. Glucose-1-Cl+ or glucose~U-C!+ was 
administered to maintain blood glucose at rele 
tively constant concentration and specific atth 
vity levels. Data have been obtained on the 
conversion of plasma glucose to respiratory % 
and glycogen during rest and repetitive con= — 
traction. During repetitive contraction, with 
or without added insulin, skeletal mscle gly 
gen turned over with respect to plasma glucosé 
at a rate reaching 20% in 4 hours. Dog heart 
perfusions were performed in a similar ’ 
the compo’ administered being glucose-l ¢ 
glucose-2-C!*, Carbon by carbon degradation of 
the glycogen from both types of muscle provide 
evidence that during repetitive contraction 
plasma glucose is converted to glycogen with 
latively minor redistribution of radioactivity 
in the hexose chain. In each instance, 
of the glycogen radioactivity was found in the 
carbon atom corresponding to the site of the 
administered label. 
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9} gl EFFECTS OF GAMMA RADIATION IN THE NEUROHUMORAL FEATURES OF THE AXON REFLEX, 
(iam, | met. M. C. Chang and D. M. Hunt* Worcester Loring F. Chapman, Helen Goodell*, and Harold G. 
sdicig,  Rmistion for Experimental Biology, Shrewsbury Wolff. Comell Univ. Med. Coll.,New York,NY. 
ly Callas, 8 tunate The subcutaneous space of the forearm was perfused 
1 analy Say Gicned annsemagies shawn _ with normal saline before and following induction of 
pb. aaa at 35 days old to adult age were ex- axon reflex flare by noxious stimulation. Aliquots of 
hen | to whole body radiation from a radio- perfusate collected during standard intervals were assay- 
He qbalt source at 500, 750, or 1000 r with simi- ed for their capacity to contract isolated rat uterus. A 
her, ey Ag fo ts min. Blood ona» Spy two to threefold increase both in total volume of per- 
ssue tained were examined , fusate collected and in its activity predictably was ob- 
P tube, ater ee era —— pera an s served during the axon reflex flare. Activity returned 
" auto. es at 750 r, 3 animals died within 4 to to control levels approximately 60 min. after noxious 
| ia then $diys; and at 500 r, 4 animals died within 5 stimulation and before the flare had disappeared com- 
an 7 days after radiation. It seems that the pletely. Specimens collected during the first 6 min. 
Sy chile is well below 500 r, and that the survival after noxious stimulation increased in activity following 
5 5412 is inversely proportional to the dosage. 5 min. incubation at 29°C, indicating the presence of 
extra. § Hefusal to eat, loss of body gore pee ae a protease. Control specimens and those collected more 
S mothe wi diarrhea, common symptoms of 1 paren than 6 min, after noxious stimulation lost approximately 


sicmess, were observed in almost all of them. 


If ot 50% of their activity following 5 min, incubation at 
ral e ure to these dosages, red 

ae e ies eels ee gradually to 20-60% of 29°, indicating the presence of peptidases. No increase 
ore te pretreatment level in 4 to 5 days following in activity after noxious stimulation was observed in 
<trage fj umediation, while white cells dropped very subjects with loss of sensory innervation (peripheral 
- values | sarply imumediately after irradiation and dis- nerve injury). It was shown that the contractions ob- 
acts, 4 g peared 9" 3 to 5 — wi a served were not due to histamine, serotonin, or acetyl- 
yolves  Rwortion of lymphocytes decreased con: choline, although these also may have been present, 


tic tmtly with an increase of the proportion of 


coled | uutrophils. ‘This work is supported by a grant These observations suggest that protease is liberated 





ta frm AEC under contract AT(30-1) 1943. locally immediately following noxious stimulation, This 
- on 10g protease acts on globulin to form polypeptides that in- 
ere ob- crease permeability, lower pain threshold, and induce 
r chlor vasodilatation, oedema, and other reactions relevant 
sod iun| to inflammation. 
I, 06 
N (IYCOLYSIS IN OCTOPUS MUSCLE. D. D. % EFFECT OF AN ADRENAL CORTICAL INHIBITOR 
et mia, W. Martin, Jr. Dept. of tentaey Waiver (SU 4885) ON CARBOHYDRATE METABOLISM. J. J. 
and | ity of Washington, | Seattle Chart and Howie (intr. by R. Gaunt). 
ve of Analyses of glycogen, lactic acid, pyruvic Res Dept., CIBA Pharm. Prod. Inc., 
wid, volatile acids and various phosphorylated Summit J. 
© ism § itermediates were carried out on Oc Su 4885 » 2-methyl-1,2-bis-(3-pyridyl)-1- 
sures mgeongensis muscle tissue before er propanone, inhibits the secretion of some 
ator c tion. It was found that lactic adrenal steroids, e.g., hydrocortisone and aldo- 
ood «id accumlation is a very minor process and sterone, and permits a compensatory rise in the 
uce cor§ es not account for the glycogen metabolized, secretion of others (Chart, et al., Liddle, et 
lied Agearch for the glycolytic dismutation al., Jenkins, Nelson, et al.). It also has 
a rate§ oducts in this tissue has indicated that a effects on carbohydrate metabolism, apparently 
4 wag teluced, phosphorylated intermediate accumlat- not mediated entirely through the adrenal cor- 
t rele §%. This has been tentatively identified by tex. In rats, Su 4885 (129 mg/kg per os) 
ic acth™ tiramatography in several solvent mixtures as caused a marked increase in blood sugar at 2 
the @ycerophosphoric acid, The oxidized companion bre with a return to normal at 5 hrs; there 
ory 0) Woducts are in part accounted for by an was concomitant liver glycogen deposition, with 
con- ff iitrease in pyruvic acid. A similar dismta- its peak at 5 hrs. This response was blocked 
» with § tion has been termed "glycerophosphate-pyruvate by adrenalectomy. An enhanced sensitivity to 
> glyo>s ftmentation"” and has been reported as opera- insulin occurred at the time of maximal blood 
Lucose § tive in some insects (Kubista, Biochem, Z. sugar rise. When Su 4685 and insulin were 
neart ff 390:315, 1958; Zebe, et al., Angew. Chem, 69: given simultaneously the effects of each were 
» 5) 1957). essentially cancelled. These responses re- 
i-C**a@— Supported by grant H-2557-C2, National Heart sembled those to epinephrine administration. 
tion of § Institute, PHS. Catechol amine levels of rat adrenals were 
~ovisdes found to decrease 50% following Su 4885. In 
on the dog Su 4885 caused a 10-fold rise in adren- 
rith re | al vein catechol amine with hyperglycemia at 
Avity the time of depressed steroid output. Probably, 
10-978 therefore, the effects of Su 4885 on carbohy- 
in the drate metabolism are partly dependent on the 


the adrenal medulla. 
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DETERMINATION OF PCr, ATP AND ADP IN SINGLE 
NERVE TRUNKS. Sz Ch (intr. by F. 
Brink, Jr.). Rockefeller Institute, New York. 
Simultaneous determinations of phosphocrea— 
tine (PCr), adenosine triphosphate (ATP) and a— 
denosine diphosphate (ADP) in perchloric acid 
extracts of single sciatic nerves (Rana pipiens) 
have been made. PCr was determined by a modi- 
fied Barritt color reaction. ATP was measured 
by the light generated in a luciferase system. 
In a third aliquot, ATP was destroyed by remov— 
ing pyrophosphate with sulfurylase; ADP was 
then transformed by phosphocreatine kinase to 
ATP and measured. In resting nerves, concen—- 
trations were found to be 1.7-2.4 PCr, 0.8-1.0 
ATP and 0.1-0.2 ADP in units of pmoles per gram 
of wet nerve, confirming values published for 
PCr and ATP. In active aerobic nerve (50 vol— 
leys per second, 2 hours) the concentration of 
PCr decreased appreciably from that of the un- 
stimulated control while the ATP level de- 
creased only slightly. Anaerobiosis without 
stimulation caused greater decreases, PCr to 
30% and ATP to 70% of control values. In nerves 
stimulated anaerobically, decreases were still 
greater, to 10% and 30%, respectively, of values 
in aerobic resting controls. The concentration 
of ADP in nerves under all conditions remained 
relatively constant. Attempts to assay adeno- 
sine monophosphate (AMP) in submicromole quanti- 
ties were unsuccessful. Thus it has not been 
possible to prove that the decrease in ATP is 
accounted for as AMP increase. 
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HEMODYNAMIC RELATIONSHIPS IN SYMPATHECTOMIZED 
DOGS. Shu Chien (Antr. by MI. Gregersen). 
e ogy, Columbia Univ., NeY.C. 

The relationships between blood volume, car- 
diac output and arterial pressure were studied 
on chronically sympathectomized-splenectomized 
dogs (weight 7.2-11.7 kg, averaging 10) before 
and after hemorrhage. The ave: control val- 
ues were: plasma volume (T-1824) 55.0 ml/kg, 
cell volume (Cr51) 31.5 ml/kg, blood volume 
86.5 ml/kg, arterial pressure 123 mm Hg, heart 
rate 67/min, oxygen consumption 112 cc/min, ar- 
terial oxygen content 18.1 vol%, A-V oxygen 
difference 5.3 vol%, and cardiac output Fick) 
2.13 L/min. After the removal of a known quan- 
tity of blood, these measurements were repeated. 
With progressive reduction in blood volume, car- 
diac output and arterial pressure both decreas- 
ed. Cardiac output (%c control) has a linear 
relationship with blood volume (% of control): 

C.0. = 2-47 B.Ve - 141. 


pre 
with total peri; 
Ancreased (0-: 
linear rela between blood volume and 
arterial pressure in sympathectomized dogs 
(Chien, Je ol. 1932605, 1958) is thus 
conf: e With reduction in 
blood volume, oxygen consumption decreased and 
A-V oxygen difference increased. The post hem 
orrhage increase of heart rate shews an S-shap- 
ed relationship with the reduction in blood vol- 
ume. The relative importance of various com 
pensatory mechanisms during hemorrhage will be 
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MEMBRANE RESISTANCE DETERMINED BY DOUBIE. 
BARRELED MICFOELECTRODES. Leon ad 
Lawrence J. Strohmeyer.* Dep't oF Pistia 
Louisiana State Univ. School of Medicine am 
Dep’t. of Physics, Loyola Univ., New Or 
This method was introduced by Coombs, 
and Fatt (J. Physiol. 130: 291, 1955), Using , 
dummy set-up, the value of the coupling regis 
tance (Rc) measured on balanced input varie 
with the value of the current-measuring resis, 
(Rs). Theory and experiment show that Rg is 
independent of Rg only if the component : 
used on balanced input have exactly equal 
The “input” membrane resistance (R) of the 
sartorius muscle showed large variations (1). 
1500k, and higher). R values for relaxed aj 
stretched fibers were too variable and over. 
lapping to draw conclusions about the effect ¢ 
stretch. The sum of the IR drops in the oitai 
did not equal the applied voltage. Cirouits 
were devised to measure the resistance of th 
polarizing electrode, and the series resistann 
of the polarizing and recording electrodes, 
while in the muscle. In 11 out of 14 cases th 
resistance of the polarizing electrode went wp 
upon impalement; in the other 3, down. The 
series resistance also changed upon 
and often in the opposite direction from that 
the polarizing electrode. In many of these 
cases the values of Rc before and after impale 
ment were identical. We conclude that merely 
measuring Rc before and after impalement is a 
insufficient and unreliable criterion of its 
constancy within and outside the cell. (This 
study was supported by a grant from the 
American Heart Association. ) 
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EFFECTS OF FREEZING OF CEREBRAL CORTEX OF 
MONKEYS BY ETHYL CHLORIDE SPRAY. J.G.Chusid & 
L.M.Kopeloff.* Dept.of Bact, N.Y. Psych, Inst, 
& Neuro.Div., St. Vincent*s Hosp., N.Y.C, 

Freezing of cerebral cortex produces 
histologic, physico-chemical, and EEG effects 
(Clasen et al, Arch.Neuro.& Psych, 1958, 803696), 
Changes in the EEG after freezing of cortex 
have suggested the presence of a local epilep- 
togenic focus (Morrell & Florenz, EEG Clin, 
Neurophys.1958,10:87). This study was made to 
test the efficacy in producing chronic experi- 
mental epilepsy by freezing motor cortex with 
ethyl chloride spray. The right cerebrum of 5 
Macaca mulatta was exposed following trephima- 
tion,incision and retraction of dura and an 
area of precentral motor cortex 2.5 x 1.5 cas, 
was sprayed with ethyl chloride until pial 
blanching and gross freezing were evident; the 
dura and coverings were then sutured in layers. 
Serial studies were made during observation 
periods up to 10 months. Spontaneous major of 
clinical convulsive seizures were not observed 
in any of the treated group, although incon- 
stant muscular twitchings were noted. Clinical 
convulsive seizures could not be induced by 
vigorous prodding for 1 min. or by the i,m. 
injection of 24mg/kg Metrazol, The EEG*s initia- 
ly frequently showed diffuse severe reduction 
in amplitude and slowing which persisted up to 
3 days; thereafter variable grades of paroxys- 
mal, sharp and spike discharges occurred in 
some animals. (Aided by grant from Natl. Insts, 
of Health, PHS.) 
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wae SOME FACTORS AFFECTING THE RESPONSE OF 


tend Fo LivER SLICE TO GLUCAGON. D.W. Clarke 
(itt. by J- Campbell ). Department of Physiology, 
ihiversity of Toronto, Toronto, Canada. 


Previous workers (Audy and Kerly, Biochem. 
52, 70, (1952) Vuylsteke and de Duve (Arch. In ter. 
4Thormacodyn. et Therap. 111, 437, (1957) ) have 
jectibed some of the factors which affect the response 
t dihe liver slice to glucagon. In an attempt to find 
mal feoptimal conditions for the performance of a glu- 
' the fry Hi cgon assay, we have investigated other factors. 
nS (100. H iat results were obtained if slices of about 150 mgm. 
zed eat yere incubated for 60 minutes. The volume ( 3 ml. 

— x10ml. ) or composition (phosphate-saline, | Krebs- 

# linger, Gey-Gey) of the medium had no effect upon 
"i iegensitivity of the assay. Pretreatment of the 
the Bf git with cortisone did not improve the sensitivity 
esistany & ythe test. Many pancreatic extracts, when analys- 
odes, for their glucagon content, showed an inhibitory 
aes th B iect upon glucose output. In many cases, a pre- 
“Ta” J lninory dialysis removed this inhibition. 


We 
oF PATTERNS OF ELECTROLYTE TRANSPORT ACROSS THE 
asid & § MALL INTESTINE OF THE RAT. T.W. Clarkson* and 
‘Inst, §}4, Rothstein, Sch. of Med. and Dent., Univ. of 
oe lochestex, Rochester, New York. 

Previous authors (Parsons, Quart. of Exp. 
: Mysiol. 41:410, 1956, Smyth and Taylor, J. 
10 3 696), fysiol. 136:39, 1957) found that the specifi- 
‘tex tity towards anion transport changes in differ- 


Pilep- B wt regions of the small intestine of the rat. 
in, (tloride is transported such that the serosal 


de to cncentration increases whilst the serosal con- 
xpeti- J centrations of bicarbonate, acetate, and the 

with J lwer fatty acids decrease. Using everted pre- 
of 5 § mrations it was discovered that these concen- 
phina- § tration changes develop from a net movement of 


an mions to the serosal side as follows: chloride 
5 c@S. § noves equally well in all regions as expressed 
al interms of w~m/mg. dry wt./hr. Bicarbonate is 


t; the B transported only in the jejunal length of the 
layers, § tissue. A similar pattern is found when fluid 
ion Mvement is greatly reduced by omission of glu- 
jor Of F cose from the media. Acetate behaves similarly 
erved § to bicarbonate as also does endogenous lactate, 
‘on- whilst Bromide and iodide follow the chloride 
nical § pattern. The tissue exhibited a much higher 

by specificity towards cation transport in both 

m, ileal jejunal regions. When present with 

initid-f sodium at equal concentrations, caesium, lith- 
tion § im and tri-ethylamine were not transported des- 
up to § pite an appreciable movement of sodium. Sodium 
oxys- § "8s preferentially transported as compared with 
in botassium by a factor of at least 1.5. (Work 
[nsts, § performed under contract with the U.S. Atomic 
Inergy Commission at the Univ. of Rochester 
Mtomic Energy Project, Rochester, New York. 
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PRESSURE-VOLUME RELATIONSHIPS, ALVEOLAR SURFASE 
AREA, AND SURFACE TENSION OF HUMAN LUNGS. 
J. A. Clements, R. F. Hustead*, R, P. Johnson*, 
I, Gribetz”. Directorate of Medical Research, 
Army Chemical Center, Maryland, 

Human lungs obtained at necropsy were inflat- 
ed from the gas-free state with air and with 
0.85% sodium chloride. Surface tension-area 
diagrams of saline extracts of these lungs were 
recorded, The lungs began filling with air at 
pressures of 8 to 10 om, HO and appeared fully 
expanded at 20 to 30. They emptied at lower 
pressures, showing much hysteresis in the P-V 
diagrams, Minimal volume was about 20% of maxi- 
mum. With saline the lungs started filling at 
0 to 3 om. H,0 and were full at 7 to 8, The 
saline P-V diagram showed small hysteresis. 
Extract surfaces had a maximum tension of 40 to 
55 dynes/om., minimum compressibility of 0.015 
to 0.025 om./dyne, and minimum tension of 5 to 
20 dynes/om, These results accord with those 
previously reported for lungs of rat, cat, and 
dog, and indicate that the four species have 
similar alveolar surface properties. These 
data yielded the following parameters for adult 
lungs at functional residual volume: area, 70 
to 100 square meters; mean alveolar radius, 56 
to 65 microns; number of alveoli, 3 to 4 bil- 
lion. Neonatal lungs showed similar P.V be- 
havior and mean alveolar radius. However, total 
alveolar area and number of alveoli were 5-to 
10-fold less than expected on the basis of lung 
or body weight. 
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CORRECTION OF STEATORRHEA IN BILE FISTULA DOGS 
BY THE CONTINUOUS RETURN OF BILE. Bennett J. 

Cohen and Thelma J. Dean (Introduced by Ralph 

R. Sonnenschein). Dept. of Physiology, Univ. 

of Calif. School of Med., Los Angeles. 

Bile must be present in the intestine con- 
tinuously to effect normal fat assimilation 
(Searle & Annegers, Proc. Soc. Exp. Biol. Med. 
71:277, 1949). However, it has not been demon- 
strated that the steatorrhea of a bile fistula 
dog can be corrected completely by the continu- 
ous return to the duodenum of the dog's own 
bile. In the present experiments bile fistula 
dogs, with common bile duct sectioned, were per- 
mitted to recirculate their bile by periodically 
joining together polyvinyl cannulae, fixed in 
the gall bladder and duodenum, and brought 
through to the outside. Identical test diets 
were fed during periods of complete bile depri- 
vation (5-7 days) and of bile return. After 
the deprivation period, bile was returned con- 
tinuously and total fecal lipid was measured 
during successive 5-day collection periods, 
starting 2 days after re-establishing biliary 
circulation. Diets consisted of a basal meal 
containing 10 gm. of lipid, and the basal diet 
plus 25 or 50 gm. of triolein, or 10 gm. of 
Oleic acid. Within 1-3 bile return periods for 
each diet, total fecal lipid was reduced to 
that observed in normal dogs. These results 
show that steatorrhea in bile fistula dogs can 
be corrected by the continuous return of bile. 
The utility of the bile fistula preparation in 
this and other studies will be discussed. 
(Supported by a grant from N.I.A.M.D. of the 
Public Health Service. ) 
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BODY ORIENTATION AND MOTOR COORDINATION IN 
ANIMALS WITH IMPAIRED NECK SENSATION (MOTION 
PICTURE). Leonard A. Cohen, University 
Laboratory of Physiology, Oxford, England. 

The aim of the experimental procedure was to 
abolish neck proprioception in monkeys and ba- 
boons and then record with motion pictures the 
motor coordination and general orientatiou of 
these animals as displayed by their performance 
in a gyanasium which included a vertical and a 
horizontal ladder, a trapeze, a vertical peg- 
board and floor space for walking. Propriocep- 
tive information coming from receptors situated 
in the muscles, tendons and joints of the neck 
was severely impaired, if not completely abol- 
ished, by injecting 2% xylocaine in the region 
of the C 1,2,3 dorsal roots bilaterally. Such 
animals walked with a very unsteady and stagger- 
ing gait. In climbing, they frequently missed 
pegs and rungs, sometimes having to reach three 
or four times before they could accurately place 
their hand on a peg upon which they had fixed 
their gaze. Various controls were employed to 
confirm that the effect of the injected anes- 
thetic was confined to the first three dorsal 
cervical roots. The general symptoms of dis- 
orientation, imbalance and incoordination bear 
a striking resemblance to the classical picture 
of a bilaterally labyrinthectomized animal. In 
fact, it is now clear that the proprioceptive 
function of the labyrinths is confined to ori- 
enting the head in space while the neck mech- 
anisms are concerned with orienting the head in 
relation to the body, and abolition of either of 
these systems will produce defects in orienta- 
tion which are similar in form and magnitude. 
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PATHWAYS OF GLUCOSE METABOLISM IN THE 
MAMMALIAN RETINA, 


K, Noe]} (intr. by John R. Hughes), Roswell 
Park Memorial Institute, Buffalo, N. Y. 


The fate of the individual glucose carbon 


atoms in the mature and immature rabbit retina 
dn vitro was studied by measuring C'*-incor- 
poration from labelled glucose into » lactic 


acid and pyruvic — under various conditions, 
e.g. with and with: “yt » pyruvate, lactate, 
iodoacetate or Ca medium. The data 
to be presented a, “i the following conclu- 
sions, The most active route is the Embden - 
Meyerhof pathway. The pentose phosphate path- 
way is limited by the availability of electron 
acceptors; this limitation is overcome by 
pyruvate in the medium, and te appears to 
be a normal electron acceptor for this pathway. 
In the presence of adequate pyruvate the shunt 
competes with E.M., probably for G-6-P, Strik- 
ingly, the shunt is inhibited by aerobiosis 
(with pyruvate present). With retinal matura- 
tion, glucose metabolism via the Krebs cycle 
increases most markedly. Non-glucose contri- 
bution to CO, simultaneously decreases from 
70% to 30%, A compartmentation develops: 
respirstory activities become separated fron 
glycolysis a and shunt, and come under the con- 
or of Cat*, A pyruvate barrier with respect 
to glucose oxidation becomes apperent, e.g. 
pyruvate dilutes produced from glucose much 
less than it dilutes lactic acid. 
mature retina, moreover, shunt activity is vir- 
idle but a high capacity is revealed by 
the addition of pyruvate, 
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EFFECTS OF CARBON DIOXIDE ON DISCHARGE Patty | 2797 
OF RESPIRATORY NEURONS. Morton Cohen : pant 0s 
by Robert Dowben). Dept. > Kibe yes 

College of Medicine, New York, ¥.Y, 
In a series of vagotomised cats under Pre’ 
anesthesia, the yheldec 
and pontile respiratory unite were recon, | 20 
ed with microelectrodes. When alveolar or "pa 
tion is lowered, the following obher 
are observed: (a) Inspiratory and (b) result 
piratory neurons show decreased fat in 
quency and number of spikes per cycles early, jt 
tory neurons cease sooner in eg.  #t2b°. 
piration. (c) Expiratory neurons which fire in Lip 
during all of expira to do eo, at 9 tte f 
frequency; at low CO> levels, the | ‘te 
(a) Inspiretory-expiratory neurons show dee | # 12 
charge frequency and number of fat ho 
spikes per cycle, as well oo that 
the firing period ubitu 
inspiration, ends earlier in capiretiaa ra imate 
to tory neurons show an ex~ from 
pansion of the firing period (spikes appear in double 
the of late inspiration = 
= early ee ot Benton C02 and non paclale issue 
(2) Womnns uaich fire omtamonsly Com in eac 
the cycle show decreased frequency approx 
and at sufficiently low hh" levels the dis. ff sec 
charge becomes non-periodi O0> pecan sugges 
periodicity (frequency contilaties) % low deta 
Op levels, respiratory neurons either cease | “Pe 
to discharge (a, b, and d) or con- 
timously and noni-periodically (cy e, and f). 

108 110 
EFFECT OF GLUCAGON ON eae ee = 
gg SECRETION IN MAN. COVERY 

il om. The Momt and Ri 
ae Hospital, New York City. Defens 
In © prior report from this laboratory A 
(Dreilang and Janowitz, Gastroenterology, in ‘ 
press), glucagon was demonstrated to inhibit | "°Y* 
basal (unstimulated) gastric secretion in mm td 
In dogs with innervated and denervated i. 
(Lin and Alphin, Fed, Proc. 17297, 1958), gle om 
cagon had no effect on histamine-stimulated se , 
cretion. Utilizing tandem histamine techniqu media 
and constant nasogastric suction, the effect of | ‘t 4 
& single intravenous injection of 2.0 mg. gle | So 
cagon on gastric secretion stimulated by 0.55 pnp 
mg. histamine acid phosphate given subcutane | ‘™ 5: 
ously was studied in 17 fasting subjects. In | fut 
the first 20 minutes following glucagon ant | ™ ™ 
histamine, volume of secretion decreased on the | Tis 
average 62%, free acid output 53%, total acid splee: 
output 65%, and pepsin output 56% compared to ff ‘ile 
histamine alone. The inhibition was markedly | 7 15 
less in the second 20 minutes. Similar, but j ‘uct 
less striking inhibition was demonstrated in} | ®t © 
subjects with 2.0 mg. glucagon and 2.75 mg. dence 
histamine acid phosphate, and in 6 subjects expos 
utilizing 4,0 mg. glucagon and 2.75 mg. hister | ‘str 
mine acid phosphate. Inhibition could not be | Wh! 
correlated with the level of blood glucose im | ™sen 
duced by glucagon. These results are in strit | © la 
ing contrast with our reported failure of gir tata 
cagon to inhibit basal and secretin-stimlated | ™0-i 
pancreatic secretion (J. Mt. Sinai Hosp. 25% a 
240, 1958). dion 
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Wl act OF MANNER OF INGESTION OF DIET ON 


pgyrcSE OXIDATIVE PATHWAY. Clarence Cohn and 


pasty Joseph « Michael Reese Hospital, Chicago 


yielded data demonstrating that the forced 
feeding of amounts of diet that will “pair gain" 
feed" young adult male rats against 
other animals eating the same diet ad libitum 
results in the accumulation of an excess of body 


tibe fed animals. To test one of these possibil- 
ities, the activity of the pentose oxidative 
pthway (hexosemorophosphate shunt) was estima- 
tai in the supernatants of liver and epididymal 
homogenates prepared from tissues of rats 
that were either force fed or had eaten ad 
libitum comparable amounts of a high carbohy- 
ite diet. The homogenates of livers and fat 
frm the force fed animals exhibited about 

ible the glucose-6—phosphate activities, 
aleulated on the nitogen content in the 
atracts, as did similar homogenates made from 
tissues of the group with free access to food; 
ineach group, on a nitrogen basis, the fat was 
gproximately three times as active as the 
respective liver preperation, The results 

suggest that the manner of ingestion of the 

diet may play a role in the regulation of 


lipogenesis. 
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WSTING SYNDROME IN PARENTAL STRAIN-F, HYBRID 
CHIMERAS: A PARAMETER OF LYMPHOID TISSUE RE- 
COVERY IN X-IRRADIATED MICE. Leonard J. Cole 
am Richard M. Garver.* U.S. Nav. Radiol. 
Defense Lab., San Francisco, Calif. 

A lethal wasting syndrome was demonstrated 
previously in sublethally X-irradiated (500 r) 
young adult (LxA) F) hybrids following intraper- 
{toneal injection of 12x10° nucleated spleen 
tells from normal parental strain (A-strain) 
tice. The syndrome is not elicited in non-ir- 
tadiated mice of the same age. Histopathologi- 
tal data indicate no evidence of specific 
lesions involving any organs except sites of 
lymphocyte production, and suggest further that 
the syndrome itself is a reflection of the 
functional status of the host lymphoid tissues. 
the wasting disease is elicited in 500 r X-ir- 
mdiated LAf) hybrids, not only when A-strain 
tleen cells are injected immediately after ir- 
tdiation, but also after an interval of 8 days, 
or 15 days post-radiation. Avparently, 
functional lymphoid tissue recovery has not as 
yet occurred at this time, in spite of the evi- 
dence of spleen weight recovery. Similarly, 
exposure (600 r) of prospective A-strain donors 
destroys the cavacity of the spleen cells from 
such mice to elicit the wasting syndrome; and 
Tegeneration of this capacity is not evident 
ts late as 1.5 months post-irradiation. New 
data on the production of lethal syndrome in 
ton-irradieted l-yr old (IxA)F, mice, will be 
presented. Possible correlations between age- 
dependence for the wasting syndrome, and radi- 
ice on lymphoid tissue, will be dis- 

si! . 
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IN VIVO INHIBITION OF ERYTHROCYTIC CARBONIC 
ANHYDRASE. C. R. Collier. Dept. of Physiology, 
College of Medical Evangelists, Loma Linda, 
California. 

In vitro studies done elsewhere have 
indicated that it is unlikely that acetaz le- 
amide (Diamox) will interfere with dog 
erythrocytic carbonic anhydrase even in very 
large doses. However, numerous reports have 
indicated that acetazoleamide does interfere 
with co, exchange in living dogs. In these 
studies, the extent of interference was 
estimated by simultaneous measurement of end- 
tidal or alveolar (A) and the arterial (a) CO 
tensions in anesthetized dogs breathed with a 
constant tidal volume. The control arterial 
CO, tension was about 30 mm Hg and the A/a 
ratio from 0.9 to 1.0. After graded doses of 
acetazoleamide, the A/a ratio dropped 
progressively to about 0.5 but not lower in 
spite of very large doses. The maximal effect 
was reached with an intravenous dose of 15-25 
mg/kg. The RBC concentration of acetazole- 
amide produging maximal effect was 20-30 pg/ml 
(9-13 x 10 ~ M). Higher concentrations had no 
further effect. If no other gross physiologic 
changes occurred it must be assumed that these 
moderate concentrations produced essentially 
complete inhibition of carbonic anhydrase. The 
mechanisms of CO, exchange in the absence of 
enzymic activity will be discussed. 
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RENAL CLEARANCES IN DOGS WITH REDUCED RENAL 
DISTENSION. W. D. Collings and H. G. Swann. 
Depts. of Physiology, Michigan State Univ., 
East Lansing, and Univ. of Texas Medical 
Branch, Galveston. 
It is well known that incarceration of the 

kidneys in stiff, close-fitting, collodion- 





gauze capsules produces hypertension with vary- ° 


ing degreés of renal insufficiency, Swann et 
al. report elsewhere in these abstracts (Fed. 
Proc., 1959) upon the magnitude of reduction of 
functional distension in the encapsulated 
kidney as determined from studies on kidney 
fluid. 

The present report deals with determinations 
of glomerular filtration rate, renal plasma 
flow, glucose Tm and PAH Tm in dogs with col- 
lodion perinephritis. One kidney was wrapped 
in collodion-soaked gauze and the other re- 
moved. Three to seven days later conventional 
renal clearance observations were made. Con- 
trol clearances were done on dogs with a single 
kidney. All animals were anesthetized lightly 
with Nembutal. In nine test dogs GFR and 
glucose Tm were reduced to 50% and renal plasma 
flow to 60% of control values. Further, tubu- 
lar ability to transfer PAH was totally elimi- 
nated in the encapsulated kidney. Thus, extra- 
polating from this and other studies on renal 
distension, loss of functional distensibility 
produces a functional lesion. Collodion cap- 
sule incarceration is but one of many possible 
ways to disturb renal distension. 
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THE T 10 (CHOLINE 2,6 XYLYL ETHER BROMIDE) LIKE 
BLOCKING ACTION OF SOME CHOLINERGIC COMPOUNDS ON 
AN ADRENERGIC NERVE. Morton S. Comer* and 
Joseph R. DiPalma. Dept. of Pharmacology, 
Hahnemann Med. College, Philadelphia, Pa. 

Exley (Brit. J. Pharmacol. 12:297,1957) has 
shown that choline 2,6 xylyl ether bromide (TM 
10) blocks the response of the nictitating mem- 
brane of the cat to electrical stimulation of 
its postganglionic nerve supply. However, TM 
10 did not block the response of the nictitating 
membrane when it was stimulated by injected 
epinephrine. He interpreted this to mean, that 
T™ 10 blocking action is due to its ability to 
prevent the release or synthesis, or both, of 
the adrenergic mediator at the sympathetic nerve 
endings. In our experiments using the nictitat- 
ing membrane preparation of the cat (adrenal 
glands excluded from the circulation and the 
superior cervical ganglion excised), we con- 
firmed the stated actions of TM 10 (generally 
5 mg/kg. required to produce an effect). How- 
ever, it was also possible to show that acetyl- 
choline 25 ug/kg/min., furtrethonium 5 ug/kg and 
edrophonium 100 yg/kg acted in a manner very 
similar to TM 10. The experimental results 
indicate that TM 10 is not wnique or very 
potent, in producing its action on a sympathetic 
adrenergic nerve. 
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ON THE OXYGEN CONSUMPTION OF LIVER SLICES 
S. F. Cook and R. W. « Dept. of Physi- 
Ology, Univ. of Berkeley. 

The respiration of liver slices was studied 
in control normothermic and hypo- 
thermic rate. Hypothermia was induced by im- 
mersing the unanesthetised rats in ice water of 
2-5%. The immersion (approximately of 30 min- 
utes duration) lowered the body temperature to 
15°; the animals were removed and 
the liver taken for the in vitro measurements. 
Slices were prepared on a mechanical tissue 
slicer and incubated at 37.5°. The respiratory 
rates were calculated a8 Qo, (41 05 consumed/mg 
dty tissue/hr). The Q. of the slices prepared 
from rats cooled to a rectal temperature of 15° 
was significantly higher than that of control 
normothermic This 


° the find- 
ings of Hannon and Covino (Am. J. dol. 192: 

121, 1958) for ventricular tissue. week af- 
ter s the was still sig- 


pontaneous rewarming 
nificantly higher than control e 


“this report was supported in whole by the 
United States Air Force under Contract No. 
AF 41(657)-18), monitored by the Arctic Aero- 
medical Laboratory. 
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THE PLASMATIC ZONE AND VELOCITY OF BLOOD Fioy 
IN THE MICROCZRCULATION OF THE HAMSTER'S cups 
POUCH. Al. Copley and P.H. Staple™; 
Research Labs., Charing Cross Hospi tal, London, 
England. 

Mean width of the plasmatic zone (P.2,) 
has been deduced from measurements of the axia) 
stream of red cells and the vessel diameter 
while the velocity of blood flow was progressi. 
vely reduced to zero by an annular pneumatic 
cuff, through which the cheek pouch was passed, 
Velocity of plasmatic streamlines was investi. 
gated by (1) following the movements of syste. 
ically injected graphite particles, diam, }. 
travelling in P.2.; (2) by observing the stain. 
ing of PZ following the systemic injection 
of dye. The width of P.Z gradually decreaseg 
to zero as the cuff pressure was raised and 
the velocity of blood flow progressively lonr. 
ed. InP.Z, velocity of graphite particles 
was less than that of red cells and was 
low close to the vessel wall. That a P,zZ, 
results from the action of axially directed 
forces on suspended particles was evident fron 
the movement of graphite in P.Z. in vessels 
with sravitationally-layered flow induced by 
postural changes. While blood was flowing 
there was always a narrow zone in P.Z, next the 
vessel wall that remained unstained by dye, 
This zone =:came stained when flow was arrested, 
These latter observations indicate the presen: 
of relatively immobile layers of plasma close 
to the vessel wall. 
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EFFECTS OF CORONARY ARTERY EMBOLIZATION ON THE 
BALLISTOCARDIOGRAM by Aldo N, Corbascio anid 
james W, West (intr, by Re Penneys) Univ, of 
Penna., Dept. of Pharmacology, School of Med., 
Philadelphia. Pa. 

Coronary embolization was produced in dogs 
by successive injections (0.1 ml.) of 1% lycoe 
podium spores through a rigid coronary catheter 
introduced under fluoroscopic guidance either 
in the anterior descending or the circumflex 
branch of the left coronary artery of intact 
dogs under light dial-urethane-nembutal anes- 
thesia, Displacement, velocity and accelera- 
tion tracings were obtained on an ultra-low 
frequency ballistocardiograph (0,3 cycles/set., 
damping 0.25 less than critical), Bmbolization 
of the left anterior descending and left cir- 
cumflex coronary artery produced a marked de- 
crease in the systolic components of the bal- 
listocardiogram, The I-J wave was consistently 
reduced in amplitude. Repeated embolization 
produced a more marked deterioration of the 
systolic pattern, By the intracoronary adai> 
istration of sympathomimetic amines with @ Cat- 
diac stimlating action (epinephrine, nor-epit 
ephrine, isuprel) it was possible to restore 
temporarily the tracing to normal, The 1.Ve 
administration of a pressor amine devoid of 
cardiac action (vasoxy1) was not able to revert 
the negative trend in the ballistocardiogrm 
and would actually induce a further deteriori 
tion of the systolic complexes. 
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ICATION OF A DIALYZABLE PLASMA FACTOR 

Y FOR CLOT RETRACTION. Milton Corn*, 

podley Pp. Jackson and C. Lockard Conley*. Dept. 

of Medicine, Johns Hopkins Univ. and Hosp., 

jaltimore, Md. 
Several investigators using various experi- 


ental situations have concluded that dialy- 
pble serum and plasma factors are necessary 
for clot retraction. In the present experiments, 
citrated platelet-rich human plasma was dialy- 
sed in cellulose casing against a bath of iso- 
tonic saline-glucose solution. Tnere was pro- 
ive loss of clot retraction of dialyzed 
clotted with thrombin in silicone coated 
ties. No clot retraction occurred after dialy- 
sis for 48 hours. Addition of serum from plate- 
jet-free plasma to dialyzed plasma restored 
lot retraction to control levels. Dialyzed 
rum was ineffective. It was noted that saline 
lutions made with distilled water had pH 
values ranging from 5.0 to 6.0. When the dialy- 
sing solution was maintained at physiological 
pil by addition of NaOH or buffer, no loss of 
clot retraction was noted. Clot retraction was 
restored when dialyzed plasma was brought to 
ptysiological pH prior to clotting. Ancillary 
iments utilizing direct titration of non- 
dialyzed plasma with NaOH and HCl confirmed that 
clot retraction is increasingly inhibited as pH 
decreases to 6.0 or less. Platelet-free plasma 
which was dialyzed for 2 months showed normal 
dot retraction when brought to physiological 
pi and mixed with washed platelets. It was con- 
cluded that a change in pH occurring during di- 
alysis was the factor responsible for loss of 
clot retraction. 
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EECTROLYTE EXCRETION DURING POSITIVE AND NEGA- 
118 CONDITIONED RESPONSES IN DOGS, Samuel A, 
2a 


A 
ath oat as Svlma, Bisabeta Leary 
G, Reese Peter: 
D Depts. of Physiology, 
gy and Psychiatry, Univ. of Arkansas 


Sehool of Medicine, Little Rock, Ark. 

Chronic experiments were performed on seven 
wanesthetized mongrel dogs placed on a stand 
ina sound-shielded, air-conditioned Pavlovian- 
type chamber equipped with one-way mirrors. 
ime time before the experiments were initi- 
tted, polyethylene tubes were implanted into 
ch quadribladder and brought outside under 
the belly, so that urine could be collected 
wparately from the two kidneys. Glomerular 
filtration rates were measured by the endogen- 
ws creatinine method. Various auditory stim- 
liwere paired with the administration of water 
ia a rectal tube, gastric fistula or natural 
trinking, It was thus possible to develop pos- 
itive (diuretic) conditioned reflexes in all of 
the dogs tested. Negative (antidiuretic) con- 
ditioned reflexes were developed in two dogs as 
tresult of associating mild electrical shock 
to the dog's forepaw with water administration. 
fhe antidiuretic responses were accompanied by 
urked retention of electrolytes, particularly 
todium and chloride. Under these conditions 
the animal produced scanty urine of high osmol- 
wity (accounted for chiefly by urea) but con- 
taining low electrolytes. It is interesting to 
tte that during the periods when the animals 
thibited a motor defense reaction, the renal 
tlectrolyte output increased. 
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LOCALIZATION OF CHLORIDE TRANSPORT IN THE 
GASTRIC MUCOSA. Ernest Cotlove*, N.D. Green* 
and C. Adrian M, Hogben. Natl. Heart Inst., 
Bethesda, Md. and George Wash. Univ. ,Wash.,D.C. 
Cl- movement across the gastric mucosa is 
by active transport, exchange diffusion and 
passive diffusion. Heinz and Durbin (J. Gen. 
Physiol. 41:101, 1957) reported that dinitro- 
phenol (DNP) reversibly inhibits active trans- 
port and exchange diffusion, with little change 
in passive Cl~ diffusion or total mucosal 
conductivity. We reported (Fed. Proc. 15:41, 
1956) that Cl~ flux in the epithelial cells of 
non-inhibited mucosa was at least 5 times 
greater across the luminal than the nutrient 
face of the cells. By itself, this difference 
could be ascribed to the additional surface 
area of the luminal intracellular canaliculi. 
In the present study the isolated bullfrog 
gastric was d to 1.2 x 10°” DNP 
and c1%, and the cellular transfer rates of 
Cl” were determined. The flux at the nutrient 
face was not altered, but the luminal flux was 
decreased to less than 1/10 of the non-inhibit- 
ed value. Thus the normally much greater 
luminal flux is not attributable to greater 
surface area. When the trans-mucosal exchange 
diffusion of Cl~ is inhibited by DNP, the re- 
duction of cellular flux is limited to the 
luminal face, indicating that most if not all 
of the non-passive Cl“ transfer cccurs here. 
If, as is probeble, the same carrier is respon- 
sible for both exchange diffusion and active 
transport, this carrier is located at the 
luminal cell membrane. 








120 
SOURCE AND FUNCTION OF URINE AMMONIA IN THE 
ALLIGATOR. Roland A. Coulson and Thomas 
Hernandez. Dept. of Biochem., L. 5S. U. Med. 
School, New Orleans, La. 

The sources of the very large amounts of 
ammonia in alligator urine were investigated. 
Amino acids were injected and urine NH and 
COa were determined. Alanine and glycine 
caused a sevenfold increase in ammonia, where- 
as proline, aspartic acid,S-alanine, leucine, 
threonine, and glutamine produced a barely 
significant rise. Arginine was inactive and 
serine and glutamic acid were too toxic to 
assay. Paper chromatography and microbiolog- 
ical assay demonstrated that alanine and 
glycine were present in the plasma in amounts 
sufficient to supply all of the urine ammonia 
in either fasted or fed alligators. The 
plasma amino acid level and not the plasma 
pH determined the quantity of ammonia that 
appeared in the urine. Decreasing the plasma 
amino acid level by insulin injections re- 
sulted in decreased urine NH, HCO, and de- 
creased reabsorption of NaCl and NaHC03. 
Increasing the plasma level of glycine or 
alanine prevented the excretion of Na even 
when NaH was injected in large amounts. 

It was concluded that ammonia is found in the 
urine as a normal excretory product and that 
its salt conserving effect is secondary to 
its true function of nitrogen excretion. 
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EFFECT OF POSITION ON THE EXPIRATORY RESERVE DORSAL HORN CELLS WHICH RESPOND 79 185 
VOLUME OF THE LUNG. Albert B. Craig, Jr. (Intr. BOTH PRESSURE 4ND TEMPERATURE, Exte 
by J. W. Howland). Dept. Physiology, Univ. of J.R. Cronly-Dillon and P. D. Wall. : flow 
Rochester Sch. Med. & Dent., Rochester, N. Y. Biology, and Research Lab of Electronics, appl 

The expiratory reserve reflects the resting M.1I.T., Cambridge, Massachusetts, er 
peation of he igs ant thores od io the ont | 1s spina cate, mbar dorsal torncla. | gf 
It has been well documented that the expiratory were penetrated with intracellular micro. as 
ataueee @ s when @ subject lies down. electrodes. Cells on which peripheral effe 
Althouds other ci s might be predicted, they afferent fibers end were selected by dorsal (02 
have not been described. All sixteen normal — root stimulation and examining only thoge 05 
adult male subjects were able to carry out the cells which responded 1-2 milliseconds after nese 


the stimulus. Once the microelectrode wag 


seguans: quetemre vite an 6.5. hae Sone located within such a primary sensory cell, 


than 1.3%. Expiratory reserve was determined 


the skin of the leg was explored to determing 
ahr tet ales aeamaemians ste ~ gt valne all if the cell responded to light skin pressure, 
the arms of a chair which could be adjusted so Most of the primar’ central touch cells 
thet the shoulder was elevated 2 cm. A third are spontaneously active. When steady 
position was defined by leaning f 415° pressure is applied to the skin there is arapid 


increase in the frequency of discharge of the 
cell followed by adaptation. In all touch-cells 
which were spontaneously active, heating the 
touch-receptive field resulted in a slow rise 


with the arms still supported. Expiratory re- 
serve was also determined when the subject was 
supine and when he was on his hands and knees. 
The expiratory reserve decreased from sitting 


tal of the rate of "spontaneous" activity. In 
) ap mera ten. st rage ses al some touch-cells, which were silent when 
expirat reserve increased 3.1%. A further their receptive fields were not being touched, 
eked a 4.0% was noted when the subject raising the temperature of the sensitive skin 


area induced a continuous discharge from the 
cell. In all cells, the pattern of response to 
touch of the skin was changed by altering the 
skin temperature. These results will be 
discussed in relation to the classical ideas of 
peripheral separation of the modalities of 
skin sensation. 


leaned forward. The maximum expiratory reserve 
was recorded in the hands-knees position. These 
various changes may be partially explained by 
the effect of the weight of the shoulder girdle 
and the abdominal contents on the resting posi- 
tion of the lungs and thorax. Changes in the 
relaxation pressure curve indicate that there 
are other factors. 
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EXAGGERATED NATRIURESIS IN CONGENTIAL HEART a pH CHANGES IN TISSUES FOLLOWING CIRCULATORY ad 
DISEASE. J.M. Criley*, R.S. Ross, W. G. Walker ARREST. Jaok W. Crowell (Introduced by W. “y 
Department of Medicine, The Johns Hopkins lane Williams), Dept. of Physiology and Bio- th 
Hospital, Baltimore, Maryland. physics, University Med. Center, Jackson, Miss » 
Other investigators have demonstrated an Needle pH electrodes were placed in variouw ' 
exaggerated natriuresis during water diuresis organs of doge immediately following circu- ‘ 
in patients with compensated rheumatic and latory arrest resulting from induced ventric - 
hypertensive heart disease. In this study, a lar fibrillation. The electrical potential a 
Similar response was found in 16 patients with of the pH electrodes was recorded contimuously a 
various congenital heart lesions (CHD), as well by a Varian Model G-10 servo recorder after 
as in 5 rheumatics (RHD) and 4 hypertensives amplification by a Keithley Model 200B volt- ” 
(HCVD), when compared with 7 normal controls. meter. Following circulatory arrest, the pi a9 
None of the patients was in failure, and many of the tissues decreased very rapidly in all an 
had never had symptoms of decompensation. An organs, and the pH decreased most rapidly in an 
intravenous infusion of 5% glucose at the rate the cerebral tissue and least rapidly in the 
of 2cc/min. was given for 90 minutes, and then lung tissue. The normal mean pH of the ~~ 
the rate was increased with an infusion pump tissues was 7.5, and the mean pH of the cole 
to 28-32 cc/min. for 80 minutes. Urine flow tissues one hour after circulatory arrest = 
and sodium concentration during the two periods was approximately 6.3. Oxythiamine and ome 
were measured, and the increase in Na excretion hypothermia were effeotive in decreasing ine 
(4 Na) was calculated in pEq/min. The normal the rate of acidity development. The re- . 
controls had an average A Na of 47, and all of sults showed that the accumulation of meta- me 
the patient groups had higher values as follows: bolites was very rapid and that within a “ 

CHD, 170 (p<.01); RHD (p<.1), and HCVD, 257 very short period of time the pH of all the 
(p<.05). This paradoxical natriuresis per- tissues was below that which would be lethal | 5. 
sisted or actually increased in magnitude after even if the animals had a normal circulation. y 
corrective surgery (i.¢., ligation of a patent ? 
ductus) in 6 patients studied postoperatively. f 
There was no significant difference in the ‘ep 
water diuresis among the various groups. ae 
pos: 
dos 
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oe Dead Space Measurement with a New 
flometer. E.G. Cummings* and F.N. Craig, 

ed Physiology Branch, U.S. Army Chemical 
yerfare Lebs., Army Chemical Center, Md. 

The technique of continuous analysis of COs 
gi continuous recording of instantaneous flow 
has been applied to the measurement of the 
effective dead space of protective masks. The 
(0p in the dead space was sampled at a rate of 
0.5 liters per minute with a Liston-Becker 
nesal catheter cell. Dead space was calculated 
from a modification of the Bohr equation with 
paximum concentration of COp in the dead space 
get equal to the end-tidal COp concentration. 
Effective dead space was found to increase with 
tidal volume and was highly variable from 
preath to breath. One mask was so constructed 
thet the inlet ports could not be adapted to an 
external flowmeter. Here flow was measured by 
the new Gulton transducer mounted in a thin 
oro-nasal mask worn under the protective mask, 
vith only wires leading to the recording équip- 
nent. The transducer has a diameter of 1.8 
inches and a thickness of 0.5 inches. It 
produces records comparable with those obtained 
vith a larger screen pneumotachometer. Flow 
of air bends cantilevered vanes to which strain 
gage wire is bonded thus deforming a bridge 
circuit. 
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THE EFFECT OF ZYMOSAN ON HEMOLYSIN PRODUCTION 
BY THE RAT. John L. Cutler (intr. by John H. 
Heller). New England Institute for Medical 
Research, Ridgefield, Connecticut. 

Zymosan has been found to stimulate the 
phagocytic function of the reticuloendothelial 
system as measured by the disappearance of 
intravenously injected colloids. In order to 
determine whether another function of the 
reticuloendothelial system is stimulated, 
namely antibody formation, a study has been 
made of the production of anti-sheep red cell 
hemolysins in rats treated with zymosan. 
Immiaization was accomplished with a single 
intravenous injection of a 2.0 % suspension 
of sheep red cells, and 3.0 mgm. of zymosan 
were given intravenously at various times in 
Telation to antigen injection. The hemolysin 
titer was found significantly (P <0.01) 
increased in the experimental groups of rats, 
vhether zymosan was given 48 hours before, 
at the same time, or 48 hours after injection 
of the antigen. The greatest difference 
occurred in the group treated 48 hours follow- 
ing immunization, where the mean peak titer 
of the experimental group was 4 times that 
of the controls. Further experiments with 
various doses of antigen showed that although 
higher titers could be produced with larger 
doses of antigen, the degree of stimulation 
Possible with zymosan was greater when small 
doses of antigen were used. (Supported by 
an Office of Naval Research contract.) 
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OVARIAN AND ADRENAL FUNCTION IN a hag 
HYPOTHALAMIC-LESIONED RATS. 
Jefferson Medical College, perteh-teaele- 


The morphologic consequences of thyroid 
administration to the ovaries and adrenals of 
adult female rats bearing hypothalamic lesions 
were studied 24-70 days after stereotaxy. - 
medial electrolytic lesions which severely 
damaged arcuate nucleus and median eminence 
reduced thyroid function and produced atrophy 
of the reproductive tract but did not consist- 
ently affect adrenal e In such rats, 
daily subcutaneous doses of (10 ug.) 
and triiodothyronine(2, 20 ug.) throughout the 
last two weeks of the post-lestoning period in- 
duced substantial adrenal hypertrophy but did 
not reverse the ovarian atrophy. Similar treat- 
ment in control rats induced equivalent degrees 
of adrenal together with signific- 
ant ovarian and uterine . The 
histological effects of thyroid hormone on 
uterus and vagina were like those following 
chronic estrogen treatment. Evidences of 
adreno-cortical prt pe were observed in 


neurohypophys ’ net in those chronic- 
ally starved(20-44% body weight loss). The re- 
sults signify that basal ACTH secretion can be 
augmented by some types of chronic stress in 
rats with arcuato-median eminence lesions; 

they suggest also that some aspects of thyro- 
ovarian interaction may require a hypothalamic- 
hypophysial link. 

Supported by grant A-432, National Institutes 
of Health, PHS. 
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PITUITARY FSH AND ICSH CONTENT OF MALE DOGS 
WITH HYPOTHALAMIC LESIONS. Julian M. Davidson 
Alexander N. Contopoulos and : ee 
(intr. by LL. Bennett). Depts. o °. 

and Anatomy, U. California Med. School, San 
Francisco, Calif. 

Lesions of the infundibular stem were associ- 
ated with atrophy of the seminiferous tubules 
and interstitial cells, generally without other 
endocrine abnormalities, in 7 male dogs. In 7 
dogs with lesions elsewhere, reproductive func- 
tion was normal. Aspermia and prostatic atrophy 
were also present in each one of 5 dogs with 
gonadal atrophy tested. Pooled pituitaries of 
these 5 dogs were assayed for FSH and ICSH con- 
tent by the method of Simpson et al. (Proc. Soc. 

+ Biol. ané aed. 91:6,1956.) The minimim ef- 
fective of anterior pituitary tissue 
from normal dogs was 1.5 pituitaries for FSH and 
0.25 for ICSH. The pooled pituitaries were nega- 
tive for FSH and ICSH at a total dose of 3 pitu- 

itaries per rat. Another group of 7 castrate 
dogs with infundibular lesions were studied. In 
normal dogs, castration lowers the MED to 0.06 
pituitary for FSH and 0.13 for ICSH. All pitui- 
taries from castrates with infundibular lesions 
were negative for both hormones at_the level of 
0.8. In 6 of these dogs, thyroid I131 uptake was 
normal,and in all cases,adrenal weight was nor- 
mal. In 1 castrate dog with a unilateral lesion, 
0.2 of the pituitary was positive for both hor- 
mones. The data suggest that lesions of the in-~ 
fundibular stem depress the production and se- 
cretion of both FSH and ICSH in intact and cas- 
trate male dogs. ya by Commonwealth 
Fund and Research Comm., U.Cal. Med. School). 
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SMALL VESSEL RESPONSES OF THE DOG PAW. D.L. 
Davis* and W. F. Hamilton. Dept. of Physiology, 


° « &. Be, AUgU ° 


In a previous paper (Physiologist 1:1h, 
1958) we reported that maximal electrical 
stimlation of the lumbar sympathetic trunk 
stopped flow in vossels of the dog paw by 
closure of arteries and veins at the ankle 
level, Digital artery pressure fell to 
capillary pressure level, indicating that the 
arterioles remained open. To study separately 
the effects of the stimulation upon small 
arteries (supplying the digital artery) and 
arterioles (supplied by the digital artery) 
the lumbar sympathetic trunk on one side was 
stimulated, A double cross circulation at 
the digital artery level was employed in 
which the outflow from the proximal stump of 
the digital artery of the stimlated paw wes 
returned to the distel segment of a digital 
artery of the contralateral, unstimulated 
paw. The outflow from the proximal stump of 
the digital artery of the unstimlated paw 
was returned to the distal segment of the 
contralateral, stimulated paw. Maximal 
sympathetic stimulation stopped the flow in 
the small arteries, Flow in the arterioles 
was decreased, but not stopped. These 
experiments have confirmed our earlier 
findings that, in response to lumbar sympa- 
thetic stimulation, th» small arteries are 
more effective in stopping the flow than sre 
the arterioles. (Supported by the Life 
Ingurance Medical Research Fund and USPHS 
grant H-210). 
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PREGNANCY AND RESISTANCE TO LOCAL 
FREEZING IN RABBITS. T. R. A. Davis, 
R, L. Levine and R. Beanblossom (intr. by 
J. R. Blair). US Army Medical Research 
Laboratory, Ft. Knox, Ky. 

The object of this study war to determine 
if pregnancy provides increased resistance to 
local freezing. The limbs of pregnant rabbits 
that were exposed to local environmental 
temperatures of -35°C resisted freezing by 
at least 68.2% more than control non-pregnant 
animals, There was a high correlation be- 
tween mean placental weight per animal and 
duration of exposure required to produce 
freezing in pregnant animals that did freeze. 
Colonic temperature and environmental 
temperature had no influence on variability of 
the duration of exposure required to lower the 
metatarsal temperature to -5°C without re- 
warming. Body weight seemed to have had a 
slight influence on exposure time in non- 
pregnant animals but not in the pregnant 
animals that froze. Several non-pregnant 
animals received progesterone and thyrotropin 
in order to observe possible influences on re- 
sistance. With the small group of animals 
that were studied there was no indication of 
possible increased resistance. The mecha- 
nism by which pregnancy increases resistance 
is not clear at this time. 
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HEAT TOLERANCE AND BIOLOGIC USEFULNESS oF 
PLASMA TREATED WITH CHLOROACETATE AND 
HYDE. Donald n,* 1 Al-s * 
William W. Pfaff* and J tt A + Dept 
of Surgery, University of Chicago. : 

Bacterial contamination poses a problem in 

the preparation of liquid pooled plasma prior 
to its 6-month storage at 31.6°C. This 
discloses that it may be possible to add cer. 
tain bactericidal agents to plasma at the ting 
of preparation without greatly interfering with 
its usefulness in hypovolemic shock or its ny 
tritional benefits. Canine and human plasmas 
were inoculated with a variety cf bacterial 
vegetative specimens after cultivation. Bac- 
tericidal agents in appropriate concentrations 
were added to the plasma-culture mixtures, 0¢ 
the bactericides tested, the combination of 
0.02 molar chloroacetate and 1:10,000 formalde. 
hyde at pH 7.76-7.80, in plasma containing 5%, 
dextrose, appeared the most promising. 
in electrophoretic patterns, optical densities, 
and viscosities of such plasmas were not se- 
vere. This product also withstood heating at 
60°C for 10 hours. This heat-treated canine 
plasma was administered daily intravenously for 
28 days to dogs. All indications suggested it 
was metabolized as readily as untreated, fregh- 
ly prepared, homologous plasma. The 10-hour, 
60°C heat exposure was an unnecessary bacteri- 
cidal precaution, as chloroacetate and formal- 
dehyde in these concentrations were effective 
at 30°C. Heat was employed because there was 
no information about these agents as virucides 
against the hepatitis viruses. 
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DISTRIBUTION OF CHLORIDE AND BICARBONATE BE- 
TWEEN PLASMA AND ERYTHROCYTE IN MAN. Norman 
Deane. Depts. of Medicine and Physiology, New 
York Univ. Post-Graduate Medi.cal School. 
"Chloride shift" describes movement of (1 
opposite in direction to H003 generated or re- 
moved by changes of partial pressure of (09 
within the erythrocyte. If this is a passive 
process, cell/plasma concentration ratios for 
Cl and HOO, should be equal. However, earlier 


measurements, made prior to knowledge of combin- 


ation of CO. as carbamino hemoglobin, indicate 
consistent f 

This study applies a correction for carbamino 

hemoglobin in re-evaluation of the distribution 
of Cl and H003. In six samples, mean THCO3 was 
0.95 "Cl. In vivo, net movement of Cl and HO; 
is opposite in direction. Improved agreement 

of the ratios does not permit conclusion that 


bidirectional transfer represents free diffusion 


of anions. However, if unidirectional net 


transfer is produced, with different cell/plasm 
ratios, and rate of change of ™Cl and THOO3 does 
not differ, transfer may be presumed to have oc- 
Cell/plasma gradients 


curred by free diffusion. 
for Cl and HCO, were altered, preserving plasm 
osmotic pressure, by diluting whole blood with 
isosmotic sucrose solution (sucrose does not 
enter the human erythrocyte). In four samples, 
diluted anaerobically (7:10 and 7:11), cell/ 
plasma activity ratios increased (P<.01) but 
there was no significant difference in the ex- 
tent of change between ratios (mean THCO; was 
0.96 "Cl) demonstrating free permeability to 
these anions. 


nequality ("HCO, was 1.10-1.25 "¢l), 








Locy 


Feghthee # & 


a*F 2f? 


sg 8's 


baTarg 


ides 








paySIOLOGY 


on INFATIGABILITY. J. M. R. Delgado. 
Dept. of Physiology, Yale Univ. School of Medicine, 
New Haven, Conn. 

Autonomic effects such as pupillary contraction 
could be maintained for days without fatigue when 
the hypothalamus was electrically stimulated in un- 
restrained monkeys through permanently implanted 
electrodes , proving the infatigability of some cere- 
pral areas. A tiny transistor-stimulator attached 
toa collar permitted uninterrupted electrical stim- 
ation day and night with the animal free within a 
colony of six. When stimulation stopped, rebound 
(upillary dilatation) resulted for several hours. 
Thresholds and spontaneous electrical activity were 
not modified. Social behavior was not affected by 
stimulation of this point; however, changes in ag- 
gessiveness, territoriality, sexual activity, etc. 
were induced by excitation of other cerebral struc- 
tures. Behavioral changes and somatic effects 
could be maintained for 30 minutes without fatigue, 
but motor cortex stimulation fatigued in a few 
seconds. Stability of effects evoked by electrical 
stimulation of the brain was demonstrated in many 
monkeys (over 4 years in one animal). No histo- 
logical changes at the stimulated points could be 
detected in any of the brains. 





134 
Influence of Fat, Fat Deficiency and Underfeed- 
ing on the Calorigenic Action of L~ e 

# Division of 
Injocrine and Cancer Res., Jefferson Medical 
College. 


The influence of a high fat (32%), a control 
(88 fet) and a fat deficient diet on the calor- 
igenic action of thyroxine (T,) was investiga- 
ted. In addition these diets were fed also in 
restricted amounts (one half the calories nor- 
mlly ingested). The BMR, endogenous, and sub- 
strate respiration (succinate) of liver slices 
and hemidiaphragms were determined. The in- 
crease of BAR in fat deficient rats was confir- 
ued. Furthermore, both endogenous and "sub- 
strate" respiration of liver and diaphragm were 
higher than in controls. Fat deficiency also 
increased the calorigenic response to T,. The 
tesponse to Tj in animals fed a high fat diet 
did not differ from that of controls. Partial 
stervation decreased the response to T4 on all 
dietary regimes, when compared to the response 
of the animals fully fed the respective diet. 
This was evidenced by diminished rise of BR, 
and diminished endogenous respiration. 
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IMPEDANCE OF GASTRIC MUCOSA DETERMINED BY FOUR 
ELECTRODE SYSTEM. Warren H. Dennis and W. 





Knox Chandler. Depts. of Chemistry and 
siology; versity of Louisville, Louisville 


Kentucky. (Intr. by Oscar W. Schadle 

A four electrode system (two current sending 
and two potential difference probe electrodes), 
developed for the determination of direct cur- 
rent resistance of tissues, has been used for 
the det»rmination of the electrical impedance 
of the stomach wall over the frequency range 
O-100K cps. The use of reversible, non- 
polarizable lead-lead ion interfaces in the 
current sending electrodes eliminates any 
reactance in the system when the measuring cell 
is filled with electrolyte solutions. Im- 
pedance locus diagrams for resting gastric 
mucosa show a characteristic frequency of 350 
cpse The limiting specific conductivity of the 
entire tissue (muscle layer, submucosa and 
mucosal cell layer) is 2,1 x 1073 mhos. If one 
estimates an impedance for the mucosal cell 
layer only, the limiting specific cmnmeerety 
of that layer is approximately 0.) x 1072 mhos, 
With the onset of secretion this conductivity 
is markedly increased. If the blood supply to 
the mucosa is markedly increased. If the blood 
supply to the mucosa is interrupted, there is a 
marked increase in the low frequency impedance 
with a shift of the characteristic frequency to 
20 cpse The limiting specific conductance of 
the mucosal cell layer decreases to 0.07 x 1073. 
As the tissue becomes irreversible damaged by 
prolonged anoxia the conductivity increases. 


136 
TURNOVER OF PLASMA GLUCOSE IN WARM- 
AND COLD-ACCLIMATED RATS. Florent De- 
pocas and Robert Masironi (intr. by J. Sanford 
Hart). Division of Applied Biology, National 
Research Council, Ottawa, Canada. 

The turnover time of plasma glucose has 
been determined in unanesthetized 30°C and 
6°C acclimated rats by injection of a tracer 
amount of uniformly labelled cl4 glucose and 
measurement of the rate of fall of the plasma 
glucose specific activity at 3U° and 6°C. The 
labelled glucose was injected in the carotid 
artery and blood samples were withdrawn from 
the superior vena cava through polyethylene 
tubing previously inserted in the vessels and 
exteriorized on the neck of the animals. The 
turnover time of plasma glucose in warm-accli- 
mated rats transferred to 6°C was significantly 
lower than that of rats at 30°C, but there was 
no difference between the turnover times in 
cold-acclimated rats at 30° and 6°C. The pool 
size, turnover rate, and oxidation rate of body 
glucose have also been measured in similarly 
treated rats. 








Desmedat 


137 
NEUROCHEMICAL LESION IN MYASTHENIA GRAVIS, J.E. 
Desmedt (Intr. by F. Bremer). Laboratoire de 
Pathologie generale, Univ. of Brussels, Belgium. 
The recording of indirect mechanical and elec- 
trical muscle responses to supramaximal motor 
nerve stimulation in myasthenic patients has 
shown that the amount of neuromuscular block 
increases characteristically for several minutes 
after a brief period of intense activity, whe- 
ther faradic or voluntary (J.E. Desmedt, Nature 
Lond., 1957, 179, 156). Such post-tetanic ex- 
haustion is not seen after curare, but it has 
been found after administration of hemichol- 
inium base HC3 (F.W. Schueler, J. Pharmacol., 
1955, 115, 127) in cat muscle (J.E. Desmedt, 
Nature Lond., 1958, 182, 1673. The latter drug 
inhibits strongly acetylcholine synthesis by 
nervous tissue (F.C. MacIntosh et al., Neurol- 
ogy USA, 1958, 8, 90). From these and other 
evidences, it is suggested that the myasthenic 
condition may result from a presynaptic neuro- 
chemical lesion chronically impairing acetyl- 
choline synthesis in motor nerve endings and 
preventing adequate replenishment of transmit- 
ter when a period of increased activity has 
depleted the preformed store. 
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EFFECTS OF LIPID SOLUBLE QUATERNARY AMMONIUM 
IONS IN RESTING POTENTIAL. W. D. Dettbarn. 
Dept. of Neurology, Coll. of Phys. and surg. 
Columbia Univ. New York, N. Y. (Intro. by 
D. Nachmansohn). 

In contrast to lipid insoluble acetyl- 
choline (ACh), recently developed lipid soluble 
quaternary ammonium ions affect the conducting 
membrane. Tested on desheathed frog tibials 
nerve, depolarizing effects were observed in 
1079 M conc. on isolated Ranvier nodes in 10~6 
M. The rapidity of the action is c able 
to that observed on addition of 2xl0™< M K to 
the outside fluid. Effects with low concen- 
trations are readiiy reversible, those of high 
concentrations either slowly reversible or aot 
at all. For the understanding of the mechan- 
ism, the question is decisive whether or not 
they act on the ACh receptor and mimic the 
physiological effects postulated for ACh. Typ- 
ical competitive action for the receptor has 
been demonstrated with eserine, a receptor in- 
hibitor. For further exploration of the mech- 
anism the compounds were tested by modifica- 
tions of the ionic composition of Ringer's so- 
lution. The compounds decrease the permeabil- 
ity to K; that to Ne is increased. According 
to the constant field theory of Goldman, de- 
polarization should result from either of these 
two permeability changer in the direction de- 
scribed. In high Ca the effect of the com- 
pounds is abolished; low Ca increases and ac- 
celerates the effect. It appears pertinent 
that a chemical compound analogous in structure 
to ACh should change permeability distinctly 
different for Na and K. 
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COMPARISON OF UPTAKE OF RADIOSULFATE BY 
SLICES AND MITOCHONDRIA FROM RAT KIDNEY CORP 
AT DIFFERENT TEMPERATURES, Ingrith Deyrup, 
fe oteueerets ens Hib Devies, Zoology Depte, 
Barnard College and Columbia Univ., New York. 
City, and Biochemistry Dept., Univ. of Penn- 
sylvenia, Philadelphia. 

Mitochondria and tiesue,glices from ret 
kidney cortex accumulate S°” when incubated 
in vitro in rediosulfete-con medie, 
Striking differences in the characteristics of 
the processes involved have been revealed by 
varyigg the temperature, For exemple, in slices 
at 38°C, 395 uptake is dependent on K; de- 
pressed by Ne*, Ca’* and glucose; but ebhanced 
by ethylene diamine tetraacetate (EDTA) and 
phlorizin. In slices at 0°C, there is little 
effect on 8° accumlation of as compared 
with Ne*, Moreover, glucose and EDTA have no 
significant depressant effects, and phlorizin 
depresses, rather then enhances the uptake, 
An essentially identical pattern of effects is 
seen in the case of mitochondria isolated frog 
kidney cortex ( 0.25 M sucrose, twice-washed) 
and incubeted at 0°C. These results are of 
interest in demonstrating thg close relation- 
ship between the upteke of 37 in vitro by 
these mitochondria and tissue slices, ( 
ed by Fellowship Grant, Nat'l Foundetion, and 
by — H-2061 and H-2520 of the Nat'] Heart 
Inst. 
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TEE EFFECT OF RADIATION ON PROTEIN-BINDING OF 
2-AMINOETHYLISOTHIOURONIUM BROMIDE HYDROBROMIDE 
(ABT) IN HUMAN SERUM AND PROTEIN SOLUTIONS 
E D B (intr. 
J. RB Elkinton Radiology Dept., Albert 
Einstein Med., Ctre, Phila., Pa. 

In-vitro afdition of C-14 labeled AET to 
human serum and to proteins in aqueous phos- 
phate tuffer at pH 8 resulted in fixation of 
the radioactive species to the protein. The 
radioactive species could not be removed ly - 
dialysis and did not separate from the proteins 
during paper chromatography or paper electro= 
phoresis. Mercaptans displaced the radioactive 
srecies forming labeled, mixed disulfides of 
mercaptocethylguanidine and the added mercaptam 
The amount of protein-tound radioactive svecies 
was also reduced ty the addition of guanidine 
salts. In solutions containing relatively 
large amounts of urea, binding of the labeled 
species was reduced. Irradiation, with Co-60 
gamma rays, of human serum and other proteins 
in phosphate-buffered, aqueous solutions con- 
taining excess, labeled AET increased the am 
ount of the radioactive enecies bound to the 
protein. The amount of ra*ioactive species 
bound to the protein after 55,000 r was atout 
twice that originally bound, and increased 
only gradually after aiditional large doses of 
radiation. Protamine, which contains no sul- 
fur, exhibited a relatively small amount of 
binding; this did not increase with irradia- 
tion. These results are of interest since 
protein binding may be a factor in radiation 
protect ion. 








, &  waeiag 





mmsoLOGY 


yt 08 AND LIPIL CO.POSITION OF LIVER PAREI-~ 
AND KUPFFER CELLS IN NORMAL AND LIPEMIC 

pes. Be R. Di Luzio. Dept. of Physiology, 
wiv. of Tennessee, Wemphis. 

fecent studies have postulated e primary 
wie of the reticuloendothelial system (RES) 
jp the metabolism of chylomicra. To properly 
galuate the concept of RE involvement, a more 
direct method of studying the activity of RE 
lls was required. The St. George procedure 

ence 120:463, 1954) was therefore modified 
permit the isolation of large quantities of 
rable, highly purified Kupffer and parenchymal 
qlis. Phagocytic cells were isolated from 
mal and lipemic dogs by magnetic means fol- 
jwing the acute intravenous injection of 3 
sicra spherical iron particles. Phospholipid, 
total and free cholesterol and total lipids of 
twpffer and parenchymal cells were determined. 
fhen compared to parenchymal cells, the Kupffer 
wlls were Characterized by an elevated cho- 
lesterol concentration in both normal dogs 
(9s) and rats (4200%). This increase was 
due to an elevation in both free and ester 
tholesterol. However, the phospholipid and 
wutral fat concentration of dog RE cells was 
sgilar to that of parenchymal cells. During 
alimentary lipemia induced in dogs by the oral 
aninistration of olive oil, similar incre- 
wnts were observed in the neutral fat content 
of RE and parenchymal cells. Our data do 
wot support the concept of a major role of the 
MS in the removal of chylomicra. 


Me 
(BSERVATIONS ON PULMONARY BLOOD VOLUME IN MAN. 
D6.Dock*, W.L.Xraus*, E.Woodward*, L.Dexter 
a F.W.Haynes. Peter Bent Brigham Hospital 
and Harvard. Medical School, Boston, Mass. 
Measurements of pulmonary blood volume (PBV) 
in man were made by simultaneous injection of 
different indicators into the p ar- 


, tery (PA) and left atrium (LA) while sampling 


from the brachial artery. The difference in 
man transit times X cardiac output permitted 
calculation of blood volume between PA and LA 
(BV). Data were obtained on 36 patients, of 
whom 23 had mitral and 9 aortic valve disease, 
lcoronary disease, and 3 no demonstrable 

bart disease. PBV ranged from 173 to 636 ml 
per sq.M. body surface area, with no signi- 
ficant difference between the disease groups. 
PRY in 14 patients with LA mean pressures of 
less than 15 mm.Hg ranged from 173 to 396 

(mean 260). In 22 with LA mean pressures 

above 15 mm.Hg, the range was 174 to 636 

(mean 362). Although there was considerable 
werlap of values, the difference between these 
two groups was statistically significant. No 
relationship between PBV and any other circu- 
latory parameters has been established. 

Several factors which may modify the measured 
PBV are under investigation. 
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THE EFFECT OF INSULIN ON THE AMINO ACID INCOR- 
PORATING SYSTEM OF RAT LIVER. Ruth G. Doell 
(Intr. by Attilio Cansanelli), Dept. of Physio- 
Phe Tufts Univ. School of Medicine, Boston, 

Se 

The effect of insulin on the incorporation 
of amino acids into the protein of rat liver 
microsomes was tested. When insulin was added 
to the 15,000 x g supernatant from rat 1i 
and incubated in the presence of Leucine=C1L, 
no effect was observed on the final specific 
activity of the microsomal protein compared 
with the control value. However, when insulin 
was injected into the animal twelve hours prior 
to sacrifice there was a 0 to 50% increase in 
the specific activity of the microsomal protein 
following incubation. A part of the effect 
(1/4 to 1/3) is due to the decreased size of 
the free leucine pool in the liver of the in- 
jected animal. That the activity of the incor- 
porating system itself was increased by insulin 
was shown by the increased specific activity 
attained when microsomes from an injected 
animal were incubated with 195,000 x g super- 
natant from a control and vice versa. This 
increased specific activity in both cases was 
about half of that attained when microsomes 
from an injected animal were incubated with 
supernatant from the same animal. 
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CONDITIONED REFLEXES ELICITED BY STIMULATION 
OF PARTIALLY ISOLATED CEREBRAL CORTEX. R. W. 
Doty, and L. T. Rutledge, Dept. of Physiology, 
University of Michigan, Ann Arbor. 

In 12 cats the threshold in mA. was measured 
for a 2-sec. train of l-msec. pulses, 50/sec., 
applied to marginal gyri as CS for avoidance of 
foreleg shock. The stimulated cortex was then 
isolated by undercutting at a depth of 3 - 5 
mm. for a distance of 9 - 15 m. or by a semi- 
circular incision 5 mm. deep, 8 m, in diameter 
carried to the midline where pial circulation 
and intracortical connections remained intact. 
Most cats then required 100 - 400 trials of 
retraining. The necessity for retraining could 
not be consistently correlated with trauma, 
elevation of threshold or postoperative time 
(up to 1 month) before testing.More retraining 
seems needed after undercutting than after 
circumsection. One cat with undercut cortex 
flexed the leg to 0.2 mA. CS if allowed 3 sec. 
to respond; required 1.0 mA, for response within 
2 sec. Threshold CS in a few animals has 
returned to pre-isolation levels and been 
unaffected by bilateral trigeminal neurotomy; 
even so, responses may be absent for days at 
currents double ult‘mate threshold. Thus, 
though either intracortical paths surviving 
undercutting or long corticifugal paths 
surviving circumsection seem capable of trans- 
mitting the CS, considerable reorganization of 
the responding systems may be necessary. Once 
re-established, responsivity can be maintained 
for at least 4 weeks without intervening 
training. 
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RELATION OF OPTIC PATHWAYS AND COR- 
PUS CALLOSUM TO VISUAL TRACKING BE- 
HAVIOR IN MONKEY. J.L. Downer (intr. by 
E.M. Landis). Dept. of Physiology, Harvard 
Med. School, Boston, Mass. 

Hand preference was observed in 6 monkeys 
under the following conditions: 1) after the op- 
tic chiasm had been sectioned in the midsagit- 
tal plane; first with the animal's right eye open 
and second, with its left eye open, 2) after the 
optic chiasm and corpus callosum both had 
been sectioned in the midsagittal plane, again 
with the animal's right eye open and then with 
its left eye open. There was no demonstrable 
relaticnship between the open eye and the hand 
used following division of the optic chiasm. 
When the optic chiasm and corpus callosum 
both had been sectioned the hand used became 
a function of which eye was open. In all cases 
thie hand was contralateral with respect to 
the hemisphere receiving the visual input. 
This condition was not thought to be obligatory 
unless the task required visual control over 
the hand. When the contralateral forelimb 
was restrained, it appeared that with prolong- 
ed practice some visual control was acquired 
over the ipsilateral hand. The time course 
for this development suggested that the con- 
trol was mediated by some ipsilateral effec- 
tor system. 
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COMPARISON OF AIRWAY RESISTANCE, PULMONARY 
RESISTANCE AND MAXIMAL FLOW RATE IN NORMAL 
OLD AGE, INHALATION OF DUST, AND INDUSTRIAL 
BRONCHITIS. A.B. DuBois and R. Alcala*. Dept. 
of Physiology and Pharmacology, Graduate 
School of Medicine, Univ. of Pennsylvania. 
Measuremer.t of airway resistance, R,, 
(alveolar pressure/airflow) may be helpful in 
distinguishing between the effects of 1. old 
age, 2. inhaled substances, and 3. industrial 
bronchitis. Ten subjects aged 75 to 90 were 
compared with young adults. In old age, the 
R, measured by the plethysmographic method was 
not increased (mean 1. 3, SD 0.4 om H 30/L/sec) 
whereas the total pulmonary resistanée (esop— 
hageal pressure method) was increased. Max- 
imal inspiretory flow rate (mean MIFR 135 L/ 
min), maximal expiratory flow rate (mean MEFR 
132 L/min), and MBC (mean 41 L/min) were red- 
uced. Maximal voluntary mouth pressure and 
maximal esophageal pressure during forced 
breathing were diminished. After inhalation 
of inert particles, normal subjects showed 
appreciable increase of R, (ibid 1958) but 
little change in MEFR, even cases of ind- 
ustrial bronchitis in whom mean age was 43 
and mean R,was 2.9 showed alterations of MEFR 
(mean 213, normal being 400 to 500) and MBC 
(mean 84 L/min) little different from those 
alterations of MEFR and MBC found in old age. 
The reduction of flow rates in old age 
appears to result more from weakness than 
bronchitis, as the latter would presumably 
have altered the values of airway resistance 
as well as maximal flow rate. 
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SUBSTANCES IN DIABETIC PLASMA INHIBITING au. ,™ ; 
COSE UPTAKE BY LEUCOCYTES. Mary E. a i: | 
Dept. of Medicine, N.Y.U.-Bellewe + Ctr,, i gucose 
New York, N. Y. yA 
Venous blood specimens were obtained frog it 0 
diabetic and from normal human subjects, Ip yas, ON 
each case the leucocytes were separated iro, prookhe 
the original plasma, washed with isotonic Ngqj afte 
and divided into two aliquc‘s which were re. given § 
suspended in plasma from diabetic and from yenous 
normal subjects. The suspensions were incubst. % gintai 
ed at 37°C and glucose uptake and lactate pro. @ jglanci 
duction measured. The diabetic subjects alj pucose 
required insulin. At the time of the experi. @ sion. 
ment they had elevated blood sugars (250-394 a. 
mg.% fasting; 345-488 mg.% non-fasting) but ee 
were not in ketosis. The presence of sub- the noz 
stance(s) inhibiting glucose uptake and/or ager ] 
lactate production by the leucocytes was dems. % yilize 
strated in the plasma of some, but not all typogl) 
diabetic subjects. The data suggest that dig. @ increa: 
betic plasma has an inhibitory effect but that @ sinila: 
both the extent and the type of inhibition my @ yther 


vary from one individual to another. og il 
tion. 

] wmost 
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EFFECTS OF GAMMA-AMINOBUTYRIC ACID AND f TR 
THIOSEMICARBAZIDE ON CEREBELLAR ACTIVITY IN "HR @ MOM C 
CAT. C. W. Dunlo K. F, Killam, M. A. GA. 
Brazier and W. R. rn Depte. of Anatomy ant $1 E. 
Pharmacology, Univ. + California, Los Angeles § Medici 
and V. A. Hospital, Long Beach. The 

The laminar arrangement of the Purkinje ws de 
celis and their regularly organized dendritic § inject 
arborisations offer an opportunity to examine § into t 
the effects of gamma-aminobutyric acid (GABA) § plasme 
and thiosemicarbaside (TSC) in a geometrically § mili 
homogeneous cell population. Topical applica: § istrat 
tion here has been interpreted to indicate e # idbuni 
absence of inhibitory synapses in the ce: 'F contre 
cortex. Topical application of GABA in 1% plasme 
solution inhibited firing in certain units over § necei. 


10-15 minutes and was reversed by washing off @ in do; 
the solution; but, dilution effects were poorly § rote: 
controlled and depth of penetration uncertala, § adios 
These results were compared with administration § ip tn: 
of TSC (20 mg/kg) and metrazole (10 mg/kg). the e: 
Intravenous TSC reduced the firing rate of in pas 
larger cortical units after 10 minutes; they Insts 
then became unresponsive to sciatic stinulatio. 
Seizures occurred after 50 minutes, and wave 
and unit discharges were initially synchronous; 
in later seizures, high voltage rhythmic wave 
activity occurred in the absence of unit dis- 
charges. Pyridoxine hydrochloride (80 mg/kg) 
reversed all these effects. D.C. measurements 
at the cortical surface overlying the micro- 
electrode indicated a progressive negative 
swing (10-20 mV) as the seizures began. ‘his 
was also reversed by pyridoxine, with rapid 
bursts of initially positive going waves on 
the slower positive D.C. shift. 
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OF CONTINUOUS INFUSION OF INSULIN ON 
(LIZATION AND PRODUCTION OF CIRCULATING 
. A. Dunn*, R. Steele*, N. Altszuler, 
j, T. Armstrong*, J. 5. Bis °C. de 
. 0: cology, New York Univ. Coll. of 
ya., New York City, and Biology Dept., 
gookhaven Natl. Lab., Upton, N. Y. 

After the glucose pool has been brought to a 
gven specific activity by means of an intra- 
nous priming dose of C1* glucose it can be 
gintained at that specific activity by 
jalancing cle glucose production with cls 

e given by continuous intravenous infu- 
fone Using this technique we have shown 
im, J. Physiol. 189:43, 1957) that a single 
ees njection of insulin (.025-0.25 u/kg) in 
the normal unanesthetized dog lowers the blood 
sugar level mainly by increasing glucose 
wilization; in response to the resulting 
lypoglycemia the glucose production is 
igreased. In the present studies, under 
similar conditions, insulin was administered 
dither by continuous i.v. infusion (0.1-0.25 
kg in 90 minutes) or by subcutaneous injec- 
tion. Again hypoglycemia was brought about 


O- 





4 imst entirely by increased glucose utiliza- 


tion, the glucose production remaining at 
dmst the pre-insulin level. Despite the 
evelopment of the severe hypoglycemia during 
the insulin infusion, glucose pfoduction was 
wt increased markedly until the insulin 
infusion was stopped. 
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ff8 TRANSFER OF RADIOIODINATED SERUM ALBUMIN 
MOM CSF TO PLASMA IN DOGS. J. R. Dupont, 

(. A. Van Wart and L. Kraintz (intr. by 

Te. Hoff). Baylor University College of 
ledicine, Houston, Texas. 

The passage of albumin from CSF to plasma 
ws determined in anesthetized dogs by 
injecting radiodinated human serum albumin 
into the cisterna magna and monitoring the 
plasma for radioactivity. The time of 
quilibrium between CSF and plasma for 
iatrathecally injected radioiodinated serum 
dibumin was established as 18-22 hours for 
tontrol dogs. This passage from CSF to 
flasma was markedly slowed in similar dogs 
Meeiving Diamox 35 mgm/kg. intravenously. 
In dogs with artificially elevated CSF 
fotein levels the plasma uptake of the 
Mdioactivity was essentially normal, but 
fn this case it may represent removal of 
the excess protein from the CSF. (Supported 
fn part by Grant B-1901 (A) from the Natl. 
Insts. of Health, PHS). 
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INTRAPULMONARY HELIUM MIXING. Jerzy 
qeyaeks Joseph M, Merrill*, Oscar J. 
aichum orge R. Meneely. Vander- 
biit Univ. Schoot of Med. sa Thayer VA 
Hosp., Nashville, Tenn. 


Mixing in three different closed cir- 
cuit helium seceianes pase data showing 
that intrapulmonary mixing is exponen- 
tial in its fundamental characteristic 
but that the rate of mixing diminishes 
with time. Specifically, while mixing 
in the external spirometer circuit is 
simple exponential, the gases in the 
lung mix to equilibrium from this stir- 
red external reservoir at a rate 
directly proportional to the instantan- 
eous concentration of the foreign gas 
and inversely proportional to time. 

This process is adequately described by 
the following approximation: 

ik 

(¥ - ved/Cy - y-) = &* 
The parameter C relates primarily to 
initial (y,) and final (ye) helium con- 
centration while k characterizes the 
rate. Factors which influence mixing 
such as the magnitude of FRC, respira- 
tory rate, tidal volume, machine facwrs 
and others can be studied by their 
effect on k. 


152 
A METHOD OF VENOUS OCCLUSION PLETHYSMOGRAPHY FOR 
THE EAR OF THE RABBIT. C. J. Eagan (intr, by 
Homer Wheelon) Dept. of Physiology & Biophysics 
Univ, of Washington School of Medicine, Seattle, 
Wash, 

A mercury gauge of low-tension, fine-bore, 
rubber tubing 3 cm long (Whitriey. J. Physiol. 
121: 1, 1953) has been matched, by transformer 
coupling, to a Sanborn strain-gauge amplifier to 
form a system sufficiently stable and sensitive 
to measure very small changes in linear dimen- 
sion, The gauge is calibrated and, under a ten- 
sion of 10 to 15 gm, is fitted around a short 
section of very thin rubber cot, which is on 
a plastic centrifuge tube with a diameter of 
2.5 cm, The tube is inserted into the rabbit's 
ear and, by means of the cot, the gauge is drawn 
over the tip of the ear for a distance of 2 cm, 
The volume of ear tissue under the gauge is thus 
known, A cuff 2 cm wide is installed 1 cm proxi- 
mal to the gauge, and can be inflated to occlude 
the outflow of blood, Blood flow into the ear 
has been measured at ambient temperatures be- 
tween -10° and +45° C, Flows from less than 5 cc 
to more than 200 cc/100 cc of tissue/min are 
readily determined, but above approximately 
300 cc, estimation of flow becomes impossible 
because the veins are insufficiently emptied 
during diastole, (Supported by Training Grant 
HTS 5147 and Grant H 2962 from the National 
Heart Institute, National Institutes of Health.) 
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SUBTHRESHOLD EXCITATORY EFFECTS OF VISCERAL IR- 
RITATION ON VISCEROSOMATIC REFLEXES, J,N, Eble 
(intr. by J.S, Denslow), Kirksville College of 
Osteopathy and Surgery, Kirksville, Mo, 
Irritation of a viscus, inadequate for the 
production of reflex activity in the paraverte- 
bral musculature itself, modifies the patterns 
of reflex responses to other stimuli, Reflex 
activity of the paravertebral musculature in 
cordotomized rabbits (T-2,T-3) was recorded 
electromyographically, Certain segmental pat- 
terns of response were established for various 
stimuli in a given subject, Thus distension of 
the renal pelvis would produce a homolateral re- 
sponse in the region T-12 - L-3; compression of 
the fallopian tube, a bilateral response in the 
region T-7 - T-12; and pinching the tail, a bi- 
lateral response T-10 = L5, Such different seg- 
mental patterns are quite reproducible in any 
particular subject but vary somewhat from sub- 
ject to subject, After a series of repeated 
stimuli to a particular organ some residual in- 
fluence persists which though insufficient in 
itself to induce a reflex response does there- 
after modify the reflex responses to stimulation 
of other tissues or organs, For example, pinch- 
ing the tail as noted before normally results 
in reflex muscular activity diffusely spread 
bilaterally through many segments, But follow- 
ing repeated compression stimuli to the left 
fallopian tube, pinching the tail results in re- 
flex muscular activity predominantly in the 
homolateral segments L-2 - L-4, the pattern of 
response characteristic of fallopian tube 
stimulation, 
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CHANGES IN PERIPHERAL VENOUS TONE WITH THIOPEN- 
TAL ADMINISTRATION. J. W. Eckstein, W. K. Ham- 
ilton and John M. McCammond (intr. by G. E. 
Folk, Jr.). Dept. of Medicine, State Univ. of 
Iowa, Iowa City. 

The reduced cardiac output associated with 
barbiturate-induced hypotension might be sec- 
ondary to:loss of peripheral venous tone and 
limitation of the return of blood to the heart. 
These experiments were done to see if thiopen- 
tal causes forearm venous dilatation. Seven 
patients were studied immediately before elec- 
tive operations. Venous pressure-volume curves 
were obtained plethysmographically (J. Clin. 
Invest., 37: 956) from a forearm. Pressure was 
measured in the antecubital vein of the other 
arm and in the femoral artery. After control 
values were established thiopental sodium was 
given by continuous intravenous infusion. Ex- 
perimental observations were made after mean 
arterial pressure had fallen 10 to 15 mm Hg. 
Venous tone decreased in each experiment; fore- 
arm venous volume at a transmural venous pres- 
sure of 30 mm Hg averaged 3.0 m1/100 ml of 
tissue during control periods and 3.9 ml with 
thiopental. Venous pressure fell in 5 and re- 
mained unchanged in 2 experiments. Blood 
pooled in the forearm veins in 6 experiments; 
natural forearm venous volume averaged 1.6 m1/ 
100 ml of tissue during control periods and 2.2 
ml with the drug. The shift of blood into the 
extremity was caused by loss of venous tone 
because the pressure distending the veins did 
not increase. 
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RENAL CONCENTRATING ABILITY IN NEWBORN INFANTS, 
C,M, Ede Jr,*, V, Tr *, 
Dept. of Pediatrics, Albert Einstein College 
of Medicine, New York City. 


Previous observations in human infants of 
maximal renal concentrating ability have led 
to the generally accepted conclusion that this 
function is markedly impaired due to unregpon- 
siveness to antidiuretic hormone or to other 
effects of renal immaturity. In an attempt to 
investigate this problem further and to define 
maximal osmotic work under conditions of vary. 
ing levels of dietary protein and water, the 
following observations were made in several 
groups of newborn full-term and premature in- 
fants- Following a 12-14 hour period of fagt- 
ing and thirsting, maximal U:P osmotic ratios 
were determined, T,°H20 was then measured dur- 
ing a mannitol diuresis, concomitant with de- 
termination of urea, inulin, and PAH clearances, 
Formulas of varying protein and water content 
were given for 4-6 days prior to each observa- 
tion. Each infant was studied on two occasions 
thus serving as his own control. The maximal 
osmotic U:P ratio and the Tm°H20 were found to 
vary directly with the level of protein intake, 
Following high protein, low water intake, val- 
ues approaching those seen in the adult were 
observed. No effect on the clearance of inulin 
or PAH was noted. Studies are in progress to 
determine the effect of acute and chronic ad- 
ministration of urea and sodium, 
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EPINEPHRINE SENSITIVITY OF SYMPATHECTOMIZED 
BLOOD VESSELS. H.E. Ederstrom, Robert Eelkemt 
and James Stone”. ° siol. ’ 
o Oe « Med. School, Grand Forks, ¥, 
Intravenous infusion of epinephrine or nor. 
epinephrine caused a decrease in venous outflow 
of sympathectomized and control legs of dogs. 
No evidence for increased sensitivity of sympa 
thectomized vessels was found. In a second sep 
ies intracranial pressure (ICP) was elevated to 
200 mn#ig. for 2 1/2 minutes with a saline pres 
sure system. Blood flow in the severed femoral 
artery fell slightly for the first 30 seconds 
and then increased about 150% for 2 mimutes. 
Venous outflow measured during increased ICP 
was reduced, apparently by humoral and neuro 
genic constriction. To eliminate the neurogem 
ic component, unilateral sympathectomy was pef- 
formed days or months prior to blood flow stut 
ies. Increased ICP caused vasoconstriction in 
normal and sympathectomized legs, which was 
slightly greater in sympathectomized legs. 
When the experiment was performed during spinal 
cord block or section the vasoconstriction 
found was considered due to humoral factors. 
No difference in response of sympathectomized 
and control legs was found. Arteries and veins 
were removed from control and chronically sym 
pathectomized legs, and tested for response to 
vasomotor agents in vitro. Vessel strips fra 
chronically sympathectom!zed legs showed some- 
what greater responses to epinephrine and nor 
epinephrine than vessels from control legs. 
ig aes by Life Insurance Medical Research 
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© os OF ATP ON HEART ACTION; RELATION OF 
(ECHOL-AMINES. Delores R. Edwards* and 

ter M. Booker, Dept. of Pharmacology, 

‘ 1, Washington, D. C. 
ents demonstrate that ATP in doses 

ranging from 5 to 30 gamma, causes a positive 
jptropic effect on the isolated perfused 
guinea pig heart in both normothermia and hypo- 
thermia, Higher doses may also cause a posi- 
tive inotropic effect but they cause either 
jitially or concomitantly a bradycardia or a 
standstill of short duration, As doses are 
jnreased the heart tends more toward systole 
ad less toward diastole, which becomes more 
ynifest as the terminal stages are seen, The 
art tolerates higher doses of ATP before 
gssation of action during hypothermia than 
during normothermia, There is evidence that 
TF enhances the action of “threshold doses" 
of adrenaline (0.0002 - 0,000) gamma), while 
the enhancement of nor-adrenaline action is 
wt clear cut. Also, it is of interest that 
the bradycardia and cardiac standstill caused 
ty moderate doses of ATP may be antagonized 
adrenaline. The possible effect of ATP 
om precursors and metabolities of catechol- 
qines is now being studied, 
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PITUITARY ACTH RELEASE IN DOGS WITH REMOVAL OF 
WPOTHALAMUS AND HIGHER CNS STRUCTURES. R.H. 
ate G.Irons* and B.T.Jackson*, Dept. of 
ery, Medical College of Virginia,Richmond,Va 
Removal of the brain down to the hypothalams 
does not prevent maximal release of ACTH follow 
ing operative trauma(Egdahl et al,1958). In the 
pay experiments the hypothalams was remowd 
addition to the cerebral cortex, hippocampus 
and thalamus(brain stem intact below level of 
inferior colliculus). For at least five days 
after such pituitary "islands" were prepared high 
resting levels of 17-OH were observed in adreral 
venous blood,with further increase after burns 
in most animals. The addition of cervical symp- 
athectomy did not alter these results. Assay of 
cavernous sinus blood revealed a high level of 
ACTH after burning. Histological examination 
showed absence of all othalamic tissue in sane 
animals and small remants of median eminence in 
others. High cervical spinal cord section abol- 
ished the response to burns in the normal dog. 
We conclude that: 1)The pituitary can be activat- 
ed, probably by a humoral mechanism(production 
of neurohumor by medulla, mid brain or cerebel- 
lun?)to secrete ACTH in the absence of the hy- 
pothalamus and higher CNS structures, 2)"Isola ted" 


pituitary dogs characteristically have high 
resting" adrenal venous 17-0H outputs. These 
results could be due to the removal of high CNS 
inhibition of ACTH release from the pituitary. 


This would leave a 


ituitary remarkably sensi- 
tive to previously Pant 


bited stimli. It is 
ete that intact dogs with hypothalamic 
esions fail to show adrenal cortical responses 
to trauma because of unopposed higher CNS in- 
hibition of pituitary ACTH release. 
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OBSERVATIONS ON THE LEVEL OF PEPSIN IN GASTRIC 
JUICE OF HOSPITAL PATIENTS. 
2s Vaughn.* Dept. of Pathology, Baylor Univ. 
College of Medicine, Houston 25, Texas. 
Alterations in the composition of gastric 
juice has been proven to result from a variety 
of clinical conditions. Significant changes 
are observed in patients with pernicious an- 
emia, where there is almost complete gastric a- 
chylia, with loss of secretion of HCl, the in- 
trinsic factor, and pepsin. The relationship of 
pernicious anemia and gastric carcinoma is an 
interesting one, some cases having similar 
blood pictures. With this in mind, it was felt 
that studies on the contents of gastric juice 
should be made on patients with these diseases. 
Normal values could be determined from patients 
with no known gastric disorder. These initial 
studies were for gastric pepsin concentration 
only. With slight modification, the method of 
Anson, J.Gen-Phygiol. 22:79, 1938, was found to 
give reproducible results. Upon initation of 
the studies it was discovered that from 2-6 
hours elapsed between collection of the speci- 
men and determination of its peptic content. 
Under these conditions, hospital patients with 
no known gastric disorder showed lower levels 
of gastric pepsin than previously reported. In- 
vestigation showed that pepsin levels decreased 
as pH increased with time between collection 
and determination. To avoid falsely low values, 
subsequent specimens were collected in a known 
amount of N/10 HCl and held at O°C until de- 
termination. The results of gastric pepsin as- 
says on hospital patients will be discussed. 
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DRUG-INDUCED PULSUS ALTFRNANS IN DOGS. C. H. 
Ellis and A. W. Kramer, Jr.* The Wellcome 
Research Laboratories, Tuckahoe, N.Y, 

Pulsus alternans is characterized by a 
regular succession of strong and weak pulsations 
in the systemic and/or pulmonary arterial trunk. 
True pulsus alternans has been differentiated 
from pseudoalternans by the absence of ECG 
changes in the former condition, Experimental 
alternans can be induced in lightly anesthetized 
dogs (pentobarbital sodium, ca, 30 mg./kg. i.p.) 
by i.v. injection of one of several drugs, Most 
of the sympathomimetic drugs tested resulted in 
a pseudoalternans with premature ventricular 
contractions alternating with pulses of sinus 
origin, Methoxamine usually, and B.W.45~50 (the 
diethoxy homologue) often induced mechanical 
alternans or even pulse deficit without elec- 
trical alternation. Hypertension is not obliga- 
tory inasmch as depressor doses of additional 
pentobarbital or compounds such as B.W.66C57 
(2-morpholinomethyl-i, ,5-dimethylphenol) have 
also resulted in true pulsus alternans, The 
pulsus alternans induced by the above compounds 
is reversible. Onset occurs in about one 
minute with a duration usually in excess of five 
minutes, Drug-induced pulsus alternans can be 
ameliorated or antagonized by drugs with posi- 
tive inotropic action (digoxin, norepinephrine) 
or drugs which cause marked peripheral vaso- 
dilatation (nitroglycerine). Both true and 
pseudoalternans have been prevented or termin- 
ated by antiarrhythmia drugs such as o-methyl- 
cyclizine, 








Emerson 


161 

FAILURE OF PITUITARY EXTRACT TO PRODUCE CIRCULA- 
TING, GROWTH HORMONE INACTIVATING, ANTIBODIES. 
G and J, D (intr. by L. L. 
Langley). Univ. of Alabama Medical Center. Bir 
mingham. 

In several investigations, short term injec- 
tions of growth hormone (G. H.),. without adju- 
vant, failed to give either detectible or con- 
vincing, circulating precipitating antibody for 
G. H. G. H. plus a Freund's adjuvant in the 
rabbit gave circulating antibody which precipi- 
tated and inactivated G. H. (Hayashida and Li, 
Endocrinol. 63: 487, 1958). We have shown that 
rats after prolonged injection of G. H. fail to 
grow in response to a dosage per unit wt. which 
initially gives dramatic growth. 8.5% of total 
serum from female giant rats plateaued after 
240 days treatment with 400 mg. BAP*/Kg./Day, 
subcut. (mean wt. 633 gm.3; 2.4 times normal 
adult female wt.) plus 10% of their daily dose 
of G. H. was given daily for 10 days to normal 
adult female rats. 








10 day 

D Wt .G. 
BAP-25 mg"+1.75 ml. treated serum 31.2+3.3 
BAP-25 mg +1.75 ml. control serum 34.4+3.5 
BAP-25 mg +1.75 ml. saline 30.0+1.3 
BAP-10 mg 13.7+2.2 
None _ 1.9+0.8 





*100 mg. BAP is equivalent to 3.2 mg. pure G.H. 
Standard erro. of mean 
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COMPARISON OF GASTROCNEMIUS FIBER DIAMETERS 
AMONG MAMMALIAN SPECIES. J.D. Emerson and G. 
M rson.* Univ. of Alabama Medical Center, 
Birmingham. 

We have shown that the increase in total 
diameter of the gastrocnemius of the pituitary 
giant rat is due primarily to an increased no. 
of fibers: per cross-section (Emerson and Emer- 
son, Fed. Proc. 17: 42, 1958). To enable fur- 
ther evaluation of hormonal, extra-hormonal 
genetic, and substrate factors on skeletal mus- 
cle growth, we have determined the mean maxi- 
mum cross-sectional diameters of 200 fibers 
per gastrocnemius of normal adult, preclimac- 
teric females of species differing widely in 
total muscle size. All muscles were fixed in 
Ringer-formalin and measured from frozen sec- 
tions. 





Species No. of Range Max. Mean Max. 
r 

Mouse 2400 14 - 114 48.8+0.3* 

Rat 2000 16 - 212 62.3+0.5 

Cat 1800 17 - 138 61.4+0.5 

Man 400 14 - 120 56.741.2 





*Standard error of mean. 


Aided by a grant from Muscular Dystrophy Asso- 
ciations of America, Inc. 
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CONVERSION OF ciucose-cl4 To cl4p> AND 
ACID-C** BY SMALL INTESTINE MUC OF ae 
DIATED RATS. C+ Entenman and Re E+ Kay*. 
Naval Radiological Defense Lab., San Francigeo 
California. 

In norma} mucosa the yield of clo, fron 
glucose-6-C** oxidation averaged about_]7 per 
cent of that obtained from glucose-1-C™, in. 
dicating the extensive occurrence of 
colytic catabolism of glucose. In X~irrefie- 
ted mucosa the conversion of glucose-6-C*4 to 
clo, increased to such ay extent that the 
average C-6 to Cel ratio was 051. Whena 
comparison was made between the rates of_oxi- 
dation of fructose-E-C“* and glucose-E-C**+ to 
c and lactic acid-Cl4 py Xeirradiated mu. 
cosa, was f. that the yield of, ic 
acid-C~ and C from fructose-E-C~* wag 
less than from glucose-E-C14, However, the 
per cent increase in conversion to CLaby and 
lactic acid-C14, due to X-irradiation was the 
same when tose-E-C~* was used instead of 
glucose-E-C“* as the gpa e The conver- 
sion succinate-2-C~* to C and lactic 
acid-C** following X-irradiation was found to 
be increased to an extent comparable to the 
increase observed when glucose was used as the 
subgtratee The anaerobic oxidgtion of glucose. 
E-C** to lactic acid-C*~* and C was not en- 
hanced by expo; to Xerayse In fact, the 
oxidation to C\*02 was decregsed, while the 
conversion to lactic acid-C~™ was not altered. 
The significance of these results will be dis- 
cussed « 
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RELATIVE SENSITIVENESS OF BIOLOGICAL ENDPOINTS 
FOR L=THYROXINE. Edward S. Evans and Lawson L, 
Rosenberg. (intr. by Herbert WM. Evans). inst, 
Spore Biel. and Dept. of Anate, Univ. of 
Calif., Berkeley, Calif. 

Different groups of female rats surgically 
thyroidectomized at 28 days of age were inject 
ed with doses of 1-thyroxine varying from 0.25 
to 5 ug daily for 96 days. Doses between 0.25 
and 0.5 ug were required to maintain body 
growth (weight and length). Doses >1 <5 ug 
were required to maintain metabolic rates at 
levels normal for the age; such doses were 
also necessary for maintenance of red cell 
volumes at, normal levels. Adrenal weights 
were doubled at the 0.25 ug level and were 
within normal control range after administra 
tion of the higher doses needed for maintenaice 
of calorigenesis and erythropoiesis. Levels 
between 1 and 5 ug were also necessary for 
normal pituitary cytology (maintenance of 
acidophilic granulation and prevention of 
vacuolation of basophils). A parallel also 
existed between oxygen consumption and erythro- 
poiesis when l-thyroxine was overconveyed. 
Administration of 1-thyroxine to 28 day old 
normal rats at levels as high as 100 ug (levels 
possible only after gradual dose increase) 
augmented heat production 75-100% above normal, 
and polycythemia resulted accompanied by 
adrenal cortical hypertrophy; body growth was 
not impaired. 


Aided by U.S.P.HeS. grant 2-800 
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yrIVITY OF MAMMALIAN INTRAFUSAL FIBERS. 


g, Byzaguirre (intr. by C.C. Hunt). Dept. of 
fysiology, Univ. of Utah, Salt Lake City. 


Stimlation of fusimotor neurons increases 

e afferent discharges through intrafusal 
gtivity. The latter produces a small potential 
that may be recorded from muscle (Kuffler, Hunt 
tQuilliem, J. Neurophysiol. 14: 29, 1951). The 
mture of the intrafusal potential has remained 
meertain. During selective stimulation of 
fusimotor fibers to the cat tenuissimus, accel- 
eration of spindle afferent discharge appeared 
concomitantly with small (20-50 ,.V) intrafusal 

tials. The former displayed appreciable 
facilitation; the latter did not. The intra- 
fusal potentials were blocked in all-or-none 
fashion by curare and after eserine exhibited 
repetitive responses to single nerve shocks. 
these findings indicate that intrafusal fibers 
produce propagated electric potentials. Their 
contraction, however, is probably slower than 
that of extrafusal elements. All intrafusal 
pndles explored behaved in similar fashion al- 
though quantitative differences are apparent. 
qalitatively different behavior of intrafusal 
fibers as has been suggested on the basis of 


histological studies (Boyd, J. Physiol. 140: 
IkP, 1958) has not been found. 


Supported by a grant from USPHS. 
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INTRACELLULAR EPSP FROM FROG*S MOTOR NEURONS. 
BF and J, M, Brookhart (intr. by B. B. 
e « of Physiology, Univ. of Oregon 

Medical School, Portland 

Utilizing a previously described technique, 
mwtor neurons of isolated frog's spinal cord 
ave been impaled with glass capillary micro- 
Excitatory postsynaptic potentials 
EPSP) set up by dorsal root (DR) or lateral 
colum (LC) stimlation during deep barbitu- 
mte anesthesia (Nembutal 1:10000-1:5000 in 
perfusion fluid) have been analyzed, adequate 
control of motor neuronal excitability being 
cured by antidromic activation. The milti- 
stage ascent of EPSP*s as recorded in unanes- 
thetized preparations is replaced by a simple 
tising phase, whose time course is comparable 
wth those measured in cat's and toad's motor 
neurons. Both LC- and DR-evoked EPSP's are 
considered to be monosynaptically induced be- 
tause of (a) brief latency, (b) constancy of 
tise time with increasing stimlus intensity, 
(ct) exponential decay. LC-evoked EPSP may 
trigger the spike discharge of motor neuron; 
this effect is never achieved by DR-evoked 
BSP, even using maximal stimuli. A comparism 
between LC- and DR-evoked EPSP is made with re- 
ect to time course, recovery cycle, ability 
to summate, patterns of interaction with anti- 
tromic spike. Results are discussed with ref- 
tence to anatomical findings. 





Fairchild 
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THE SPECTRUM OF GAMMA GLOBULINS IN MAN. J. L. 
Fahey. National Cancer Institute, Bethesda, Md. 
Gamma globulin fractionation by means of 
anion-exchange (DEAE) cellulose chromatography 
was performed on electrophoretically prepared 
(whole) gamma globulin pools. The gamma globu- 
lin fractions have been characterized in terms 
of electrophoretic, ultracentrifugal and immuno- 
chemical properties, hexose content and the dis- 
tribution of physiologic activities. Fractions 
1 to 4, which had antigenic properties in com- 
mon and contained only proteins with sedimenta- 
tion coefficients (S3p y) of 6.68, were composed 
of gamma globulins with progressively increasing 
electrophoretic mobilities and hexose contents, 
the latter from 1.1 to 2.3%. Antibodies to 
thyroglobulin, mumps virus, histoplasma capsula- 
tum and Salmonella H antigens were found in 
Fraction 1. Fraction 5, comprizing all of the 
18S gamma macroglobulins and only a small amount 
of 6.6S protein, contained 5% hexose and had 
distinctive antigenic characteristics. The iso- 
hemagglutinins A and B, Rh antibodies, Salmonel- 
la O antibodies, rheumatoid factor and the major 
portion of lupus erythematosus antinucleopro- 
tein activity were located in fraction 5. In 
this study the 18S gamma globulins were dis- 
tinguished by several technics from the 6.6S 
gamma globulins. The latter, normally 90=95% 
of the total, were found to be a chromatographi- 
cally separable spectrum of molecules. The 
findings in this spectrum could occur if these 
molecules were composed of two or more portions, 
one of which was similar in all the molecules, 
and the other portions varied in composition. 
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OXYGEN DEFICIENCY AS A CAUSE OF REACTIVE 
HYPEREMIA. Hilton M. Fairchild, Dewitt G. 
Crawford, and Artmr C. Guyton (Introduced 
by James D. Ha « Dept. of Physiology and 
Biophysics, Univ. « Center, Jackson, Miss. 
The relationship of blood flow through 
the hind limb of a dog to the gaseous content 
of the blood has been studied in twenty dogs 
by two different methods. Ja fifteen dogs the 
oxygen saturation of the blood flowing through 
the leg was gradually changed by adding 
various amounts of venous blood to arterial 
blood. As the oxygen saturation decreased the 
blood flow increased—slowly at first, then 
progressively more rapidly as the oxygen levels 
fell lower and lower, Even though the oxygen 
saturation in most experiments was decreased 
to 30%, the total oxygen transported to the 
tissues each mimte (02 saturation times blood 
flow) decreased only to 75% of the control 
value. This showed that a definite compensa- 
tory mechanism exists, with an efficiency of 
about 65%, for preventing tissue hypoxemia. 
In five animals the oxygen saturation of the 
blood was maintained constant while the dogs 
were allowed to breathe 20% carbon dioxide for 
an hour. By checking the blood flow every 10 
minutes it was found that there was no increase 
in blood flow but rather in three of the ani- 
mals a decrease to the extent of 35% of the 
control blood flow and in the remaining two no 
change. These studies indicate that oxygen 
deficiency might well be one of the causes of 
reactive hyperemia but that excess carbon 
dioxide probably is not involved. 
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DECREASED ALDOSTERONE SECRETION FOLLOWING FACTORS AFFECTING ADSORPTION OF ANTIBODY 19 cto! 
PINEALECTOMY. Gordon Farrell, Simon Koletsky, GUINEA PIG ILEUM, IN VITRO. 
and Lowell W. Lapham. Depts. of Physiology and ° Dept. of ee 
Pathology, Western Reserve University, Cleve- Physislogy, Stanford Univ., Stanford, Cal. Ai 
land, Ohio. Concentration and Temperature: Gut strips proth 
In five large male dogs the pineal gland and (2.5 cm) were incubated for 1 hour at @ given facto: 

associated segment of the Vein of Gelen, along temperature in various concentrations of throm! 
with a small area of the epithalamus correspond- purified antiovalbumin. After incubation normal 
ing to the pineal base, were removed with suc- were washed and challenged with ovalbumin at’ proces 
tion and electrocautery. Five control dogs were 37°C. Results of experiments made at 20°, phoret 
subjected to sham operation. Adrenal venous 27°C, and 37°C show in each case that responss ficat: 
blood was collected 4 to 6 hours after pinea- was dependent on the “sensitizing” concen- prope! 
lectomy or sham operation, and cortisol and tration, the relationship being sigmoidal. throm 
aldosterone were isolated by paper chromato- The effect of temperature was to shift the ro) 
graphic methods. Results were as follows: corti- curves in the direction of lower antiovalbunin M 
sol secretion rate, sham 27.5%5.3 ug/kg body concentrations. Experiments with radio- by suk 
wt/hr, pinealectomy, 25.824.0, These values are fedinated antiovalbumin showed the relat throm 
not significantly different. Aldosterone secre- between the antibody concentration in the buik PMA, J 
tion rates were: sham, 41.26°5.5 yg/100 kg body phase and that persisting on the tissue after tratdr 
wt/hr, pinealectomy, 15.621.18. The depression 3-6 washings to conform to a Langmurian are di 
of aldosterone secretion rate was significant isotherm. (Supported by Contract ONR 225 (4) only 1 
(P << .01). The absence of a change in cortisol between Stanford University and the Office of conver 
output indicates that hypothalamic-pituitary Naval Research) system 
function was not disturbed. Whether the depres- factor 
sion of aldosterone secretion by pinealectomy nd P' 
was due to removal of the gland per se or to the ce 
disruption of a nearby structure is at present study 
unknown. However, the observation lends support (preir 
to the concept that structures important in 

aldosterone regulation are present in the dorsal 

posterior diencephalon or anterior midbrain. 

170 172 IM 
pH AND THE RATE OF SUGAR PENETRATION INTO DISTRIBUTION AND PROPERTIES OF EVOKED POTEN- 
HUMAN RED CELLS, R, G, Faust* and A, K TIALS IN THE HYPOTHALAMUS. Shaul Feldman* OF AN 
Parpart. Dept. of Biology, Princeton Univer- and R. We Porter. UCLA Medical School and the § % Ph 
sity, Princeton, N.J. Veterans Administration Hospital, Long Beach, § ‘shoo: 

The rate of penetration of glucose, fruc- St: 


In the curarized cat two types of electri- to 16 


tose, D- and L-arabinose and xylose into eal ten mos tea alee ~~ 


human red cells at 37°C. has been studied in 
relation.to pH. The rate of penetration is 


more rapid at pH 7. At pH © the rate is from sciatic nerve. In the posterior and lateral chang 


3 to 15 times slower than at pH 7. At pH 8 jae scoaave) tobe yee biphasic wpli 

the rate is from 3 to 4 times slower than at oT poly panera A es om. ving a latency 9 ate 

pH 7. Also molecules with a + specific rota- a promey shi watea| properties which § tine) 

tion penetrate more rapidly than those with a pi onty oh peat ay ve beget ye repre § ous 

= specific rotation. eg impuls collaterals toms 
e medial lemniscus. In the anterior and 


medial region only the negative portion was came 
seen beginning 20 to 35 msec.after stimlatio, 9 .. ;/, 


midbrain reticular formation, with regard to vith | 
latency, sensitivity to anesthesia, recovery taleu 
time and increased amplitude on administratia 
of adrenal cortical hormones. Under light 90 
pentobarbital anesthesia the short latency 

positive potentials remained essentially un- oe 
changed while the longer latency negative de- Meer 
flections were abolished. Additional anes- 1 
thesia caused the appearance of high voltage =e 

negative potentials with latencies ranging tude 

between 60 and 160 msec. which were not ob- of 
served in the waking state. A relationship “4 
between this potential and the secondary re- jf °°" 
sponse of Forbes previously observed in the (hide 
cerebral cortex was apparent. 
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wevoRs IN bag! AND THROMBOPLASTIN FORMATION. 


A. Rierson*. 
evs 5) 

A 2-stage method, originally 
prothrombin, can be modified to quantitate any 
factor directly or indirectly involved in 
thrombin formation. Plasma and sera from 
normal end clotting-deficient subjects are 
processed by precipitation, adsorption, electro- 

and exchange resins, Each test modi- 

fication receives preliminary study to ensure 

proper use and specificity. When using tissue 

thromboplastin, cific data are secured for 
bin, (pro)convertin, Stuart factor, 

Jaccelerin, calcium, and the thromboplastin. 
ly substituting cephalin, the method studies 
thromboplastin-generating factors; AHF, PTC, 
MA, AcG, Stuart, and Hageman factors. ITllus- 
trative of the many applications of the method 
we data showing (1) Hageman factor is needed 
mly for thromboplastin generation, (2) Pro} 
cnvertin is needed in the tissue thromboplastn 
gystem, but not when cephalin is used,(3) Stuart 
factor and AcG are needed in both, () AHF, PTC, 
md PTA are easily separated and quantitated in 
the cephalin systems. Further adaptations to 
study of inhibitors and intermediary reactions 
(wreincubates) are also being investigated. 


Physiology 
Hill, N.C, 
used to assay 
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BECT OF L-CARNOSINE AND RESERPINE ON MOTILITY 
OF ANEURAL SMOOTH MUSCLF,, John Ferguson. Dept. 
of Physiology and Pharmacology, Cretghton Univ. 
School of Medicine, Omaha, Nebr, 

Strips of non-innervated smooth mscle (1th 
to 16th day chick amnion) were made and each 
was suspended in 100 ml, of oxygenated Soll- 
mnn-Rademaekers' solution. Rhythmic and tonic 
changes were recorded before and after the 
application of L-carnosine and serpasil phos- 
phate (a water soluble preparation of reser- 
pine), Most of the strips developed sponta- 
mous rhythmicity and some exhibited changes in 
toms, L-carnosine in 5 x l or higher 
concentration enhanced motility. The response 
tame on promptly and was manifested usually by 
an increased amplitude or rate, but with higher 
doses an augmented toms often ensued. Inhib- 
ition was not observed at any concentration 
vith aneural mscle, Serpasil phosphate, 
calculated as reserpine, was found to depress 
spontaneous rhythmicity and tonus in 1 and 
in some instances in 5 x 1077, ‘The effect was 
frequently delayed in onset but was prolonged. 
likewise, after L-carnosine had augmented, 
teserpine in 10-6 depressed activity in a 
mscle, Generally, the response was a lessened 
toms followed by a decreased rate and ampli- 
tude of contraction. Also, after depression 
of spontaneous motility in a fresh muscle by 
Teserpine, a limited revival of activity with 
I-carnosine was possible, 
(Kided by Nebraska Heart Assoc, ) 
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PATHOGENICITY OF A SPOROZOAN PARASITE ANALYZED 
BY TISSUE CULTURE. Frank M. Fisher, Jr. and 
Richard C,. Sanborn (intr. by We A. festand). 
Purdue University, Lafayette, Indiana 

Parasites of the genus Nosema have been 
shown to kill their insect hosts by causing 
them to remain permanently juvenile and by 
preventing adult maturation. Such pathology 
might result either from stimulation of the 
endocrine organs (corpora allata) of the host 
which produce the juvenile hormone, or from 
production of juvenile hormone by the para- 
sites themselves, As one aid in resolving 
this question, we have infected cultures of 
insect cells with the parasites and find that 
not only do the parasites mltiply, but also 
that they appear to produce sufficient juvenile 
hormone to stimulate the growth of the insect 
cells in vitro. Tissue culture techniques have 
also aided studies of the systematics of the 
gems Nosema. The taxonomy has been confusing 
since it was based largely on the supposedly 
rigid host-specificity of these parasites. In 
our work we have transferred one species of 
Nosema to several different hosts in vivo and 
%o several cell lines derived from different 
insect species in vitro, thus casting doubt on 
the speciation as it currently exists. 
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GUSTATORY IMPULSES OF THE WHITE FACED, RINGTAIL 
MONKEY, I. Y. Fishman, Grinnell College, Iowa 
(intr. by Le Me Be: r). 

The electrical activity of the chorda tympani 
nerve in response to chemical stimulation of 
the tongue of a primate, the ringtail monkey 
was compared to that of several carnivores and 
rodents. The magnitude of response to KCl is 
greater than that to equimolar NaCl solutions. 
NM,Cl stimlates very well. These results are 
similar to those previously found in carnivores 
and quite different than those in rodents. The 
response of the monkey to sucrose and HCl is 
great whereas that to quinine hydrochloride is 
small. Divalent salts like C elicit a 
large response which rapidly dec s with con- 
stant stimulation. The monkey exhibits a large 
water response similar to that observed in the 
rabbit. 
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THE EFFECTS OF FRUCTOSE FEEDING AND INSULIN 
TREATMENT ON HEPATIC GLYCOLYTIC ENZYME ACTIVI- 
TIES OF ALLOXAN-DIABETIC RATS. Walter M. 
Fitch,* R. Hill* and I. L. Chaikoft. Dept. of 
Physiology, Univ. of California, Berkeley, 
Calif. 

Short term fructose feeding restores to nor- 
mal certain impaired hepatic functions of the 
diabetic rat, e.g. lipogenesis from acetate. 
This similarity to insulin action was explored 
with respect to the activities of phosphogluco- 
mitase, glucose-6—phosphatase, phosphoglucose 
isomerase, glucose-6-phosphate dehydrogenase 
and luconate dehydrogenase, 
diets were used differing only in the substitu- 
tion of fructose for glucose as the sole carbo- 
hydrate source. All enzyme activities except 
Phosphatase were depressed by diabetes; phos—- 
Phatase was elevated. The extent of elevation 
or depression was independent of the diet. All 
diabetic enzyme activities except mtase were 
altered in the direction of normal by insulin 
treatment; mtase was unchanged. All enzyme 
activities, except mtase, in both normal and 
diabetic animals were increased by the substi- 
tution of fructose for glucose in the diet; 
mitese was unchmged. The resemblance in the 
effects of fructose and insulin on the enzyme 
activities will be discussed. 
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EFFECT OF ELECTRICALLY INDUCED CON- 
VULSIONS ON NITROGEN, CALCIUM, AND 
PHOSPHORUS METABOLISM IN PSYCHIATRIC 
PATIENTS. Frederic F. Flach, Peter E. Stokes 
Edward Liang (intr. by Rulon W. Rawson). 
Depts. of Psychiatry and Medicine, Cornell 
Univ. Med. College, New York, N.Y. 

Electric convulsive treatments were thera- 
peutically administered to 8 psychiatric patients. 
Three patients were diagnosed as schizophrenic 
reactions, 5 as depressive mood disorders. 
Complete balance studies were done on the meta- 
bolic unit before, during, and after the series 
of treatments. Determinations of nitrogen, 
calcium, and phosphorus excretion were done. 
Four patients demonstrated a gradual, pro- 
gressive decrease in urinary and stool calcium 
loss, with an associated increase in calcium 
retention during adrninistration of electric con- 
vulsive treatments. Four patients showed no 
alteration in calcium metabolism. This experi- 
ment revealed no significant changes in nitro- 
gen or phosphorus excretion. In those patients 
demonstrating calcium retention, the metabolic 
changes did not appear related to individual e- 
lectric convulsive treatments, but rather to the 
overall series of treatments. Moreover, thes 
same patients demonstrated a more marked 
degree of clinical improvement than those in 
whom no calcium changes were noted. Gour and 
Chaudhry (J. Ment. Sc. 103:275, 1957) reported 
alterations in serum calcium during electri- 
cally induced convulsions. However, no experi- 
ments involving total balance studies appear to 
have been reported heretofore. 
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EFFECTS OF SLEEP AND AROUSAL ON THE CORTICAL 
RESPONSE TO LATERAL GENICULATE STIMULATION, 
T. C. Fleming*, P. R. Huttent gener and 
E. V. Evarts. oratories of Cli Science 
and Neurophysiology, National Institute of 
Mental Health, Bethesda, Maryland. 


Cats with chronically implanted electrodes 
were employed in studies of the effects of 
sleep and arousal, and of atropine and chlor. 
promazine on the recovery cycle of the cor- 
tical response to lateral geniculate radiation 
stimulation. Identical conditioning and test 
shocks were delivered at intervals of 3.2 to 
1000 msec. In the alert cat, the test 
shows marked subnormality for approximately 
200 msec. During sleep, subnormality of the 
test response is reduced both in degree and 
duration, and there is an increase in amplituie 
of the conditioning response. Atropine (in 
doses sufficient to produce EEG slowing) re- 
sembles sleep in its effects on amplitude and 
recovery cycle, in spite of the behavioral 
excitement which it causes. In contrast, 
there is correspondence between the electro- 
physiological and behavioral effects of chlor- 
promazine (10 mg/kg). These findings suggest 
that the excitability of the visual cortex is 
increased during natural sleep and during drug. 
induced EEG slowing, and indicate the high 
degree of sensitivity of the recovery cycle 
as a means of detecting alterations of cortical 
excitability. 
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A COMPAPLSON OF CNS UPTAKE OF 1131-L4BELLED 
TRIIODOTHYRONINE AFTER INTRAVENOUS, INTRA} 
CISTERNAL AND INTRAVENTRICULAR INJECTION, 
Donald H, Ford (intr. by J.B.Hamilton). 
State Un. N.Y., Coll. Med., Brooklyn, N. Y. 
In previous reports (Ford and Gross, Endo- 
crinology 62:416; 63:549,1958), it was indi- 
cated that triiodothyronine (T3) is concen- 
trated by the CNS of the rabbit and guinea pig 
after Iv. inject., the percent of the injected 
dose present being 0.04 in the rabbit and 0.14 
in the guinea pig CNS at the time of maximal 
concentration. 
with the adenohypophysis (0.75% in rabbit and 
0.95% in guinea pig) suggests that the Blood 
Brain Barrier (BBE) may inhibit uptake of 13 
by the CNS. Since phosphorus, which penetrates 
the BBB with difficulty, easily enters the CIS 
when given intracisternally (Bakay, The Blood 


Brain Barrier, 1956), experiments were perfomei 


to determine if Tz might be more readily conc. 
when given intracisternally or intraventricu- 
larly. Autoradiographs of guinea pigs treated 
in such a manner showed T3 does not penetrate 
the ependyma or diffuse through the CNS paren- 
chyma to any extent during the time needed to 
attain maximal conc., when given Iv. (2 hrse)s 


Further, the radioactivity which escapes throu) 


the foramen of Luschka does not penetrate the 
pial-glial brain coverings. Thus, while the 


BBB may slow T3 entry into the CNS, the princi- 


pal route for entry of T3 into nervous tissue 
appears to be through the vascular channels. 





This very low uptake as compared 
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TIONS OF THE RATES OF UPTAKE OF O2 AND 
(0 BY RED CELLS USING A DICITAL COMPUTER. R.E. 
jorster_and W.J. van de Lindt” ( intr. by H-T- 
° ° ology and Pharmacology, 
(raduate School of Medicine and the Computer 
, Univ. of Penna., and Remington-Rand 
fnivac, Philadelphia. 
The rates of uptake of CO. and 02 by red 
J cis aspen not only on the raten of diffusion 
of the gases into and within the cells, but in 
wdition upon their simultaneously occurring 
actions with hemoglobin (Hb) and other intra- 
gllular constituents. The differential equa- 
tions describing this over-all process are 
d[OgHb) /at = &* [02 [ 


-k {02Hb) and 
402) /dt = D22 (02) /ax® #k{O2Hb) -k* [02] [ Hb] 
were x is the distance in cm, D is the diffu- 
sion coefficient in cm2/sec, and k and k' are 
the velocity constants of the reactions of 02 
ith Hb in sec-1 and m-lsec™) respectively. 
fixilar equations apply to the uptake of CO.It 
is impossible to solve this system of simulta- 
mous equations analytically, especially for 
the shape of the red cell. The use of a digital 
computer has made it possible tc obtain numeri- 
ail solutions under different conditions ;for 
wy shape of cell symmetrical about one axis 
wth a membrane of varying thickness and diffus- 
ibility, inconstant values of k and k' and any 
distribution of Hb within the cell. Calculation 
of the over-all O5 and CO uptake rates for 
sheep red cells indicates that they are consid- 
ably faster in the case of a discoid shaped 
ell than in a spherical cell of the same 
Tolume . 
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DSIODINATION OF THE THYROID HORMONE BY THE BO- 
THE HYPOTHALAMUS, Lab. of 
Physiology Research, Misericordia Hosp., Phil- 
sdelphia . Pa. 

The physiological significance of the thy- 
told hormone in the remains ob- 
scare. Investigators have suggested its pre- 


wne (Purves, Colloq 
(1957) and Greer, ibide 10;32 (1957). A study 
has been made of the action of homogenates of 
the bovine hypothalamus on the deiodination of 
tiodotyrosine, triiodothyronine and thyroxin e 
ladioactive compounds were used. In vitro sys- 
tems were set up consisting of homogeantes of 
fresh bovine hypothalams tissue, obtained at 
flaughter, suspended in Krebs-Ringer phosphate 
lution, and microcurie quantities of radio- 
active materials a The system was incuba- 
ted for one hour at and the iodide result- 
ing from the dehalogenation was extracted with 
tloroform. The radioactivity was determined by 
mans of a scint’ lation counter. By this me- 
thod it was found that 85% of the radioactive 
lodide could be extracted with chloroform on 

the first extraction. When compared with homo- 
genates of the cerebral cortex, more iodide was 
found in the chloroform fraction from the hypo- 
thalamus. It appeared that some deiodination of 
the thyroid hormone occurs in the bovine hypo- 
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DISSOCIATION OF ELECTRICAL AND MECHANICAL EVENTS 
IN SKELETAL MUSCLE BY REMOVAL OF EXTRACELLULAR 
CAt+, George B.Prank. Department of Pharmacolory 
& Therap., Univ. of Manitoba, Winnipeg, Canada, 
Studies on the role of calcium as a link be- 
tween electrical and mechanical events in contract—- 
ion (Frank, Nature, In Press), showed that placing 
the extensor digitus 1 IV muscle of the frog 
in a Cat+-free solution for a few min. could com 
pletely eliminate the K'-induced contracture with- 
out reducing the associated depolarization, The 
speed with which this effect develops indicates 
that it is produced by the removal of Ca** from 
the extracellular space. Thus, for example, in 
acme muscles the mechanical response was reduced 
by 10-26% during the 12-14 sec. needed for the con- 
tracture to reach its maximum tension. Evidence 
showing that removal of Catt from the extracellular 
space was the rate-limiting process in the suppres- 
sion of the mechanical response was obtained as 
follows. Addition of a small amount (1.08 mM) 
of disodium ethylenediaminetetracetate (EDTA) to 
the Cat++-free solution considerably shortened the 
soaking time needed to produce a given % inhibit- 
ion of the mechanica] r»sponse. The distribution 
of this chelating agent appears to be limited to 
the extracellular space. Other experiments demon— 
strated that the time required for a Catt-free 
solution to inhibit by various amounts the com 
pound action potential produced by maximal stimu- 
lation was almost identical to that needed for sin- 
ilar inhibition of the mechanical response. In 
line with the above observations it was found that 
the time for 50% inhibition of the mechanical 
response was linearly related to the log of the 
cross-sectional area/circumference of the muscle, 
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A STUDY OF PRESSURE VOLUME RELATIONSHIPS IN 
THE PULMONARY ARTERIAL SEGMENT. W. 6. Frasher* 
& S. S. Sobin, Dept. Medicine, Coll. Medical 
Evangelists, Los Angeles, Cal. 

Despite the intense wide interest in the 
pulmonary circulation, data on the elasticity 
coefficients of the pulmonary arteries are not 
available. A method of study has been devised 
to permit the determination of the pressure 
volume characteristics of the large segment of 
the pulmonary artery in experimental specimens, 
relatively undisturbed in the relationship of 
the vessels to the pulmonary parenchyma. The 
method permits the oscillation of variable 
volumes of fluid into and out of the specimen 
at varying rates of speed, and at controlled 
temperatures. Pressures are recorded contin- 
uously while the volume of fluid is oscillated. 
Studies have been made to date on 20 specimens 
of pig pulmonary arteries from fresh frozen 
slaughterhouse material. Analysis of pressure 
volume data obtained from these specimens has 
permitted the construction of curves of the 
coefficient of volume distensibility of the 
defined segment. The curves are approximately 
linear to the vicinity of 3-4 times resting 
volume where they become markedly convex to the 
volume axis. There is an apparent difference in 
the values of the curves dependent upon the 
severity of antecedent stretch. The limit of 
recoverable distensibility has not been demon- 
strably exceeded with oscillating volumes from 
1-5 times the resting volume. 














GLUCOSE METABOLISM IN RABBIT OVA, MORULAE, AND 
BLASTOCYSTS, L. Fridhandler (Intr. by G. Pincus) 
Worcester Fndn. for Exptl. Biol., Shrewsbury, 
Mass. 

These studies have mainly been done with the 
Cartesian diver. As reported (Fridhandler, et 
al., Exptl. Cell Res, 13: 132, 1957), Og uptake 
of rabbit ova, morulae, or blastocysts is not 
influenced by the addition of glucose; but, 
under anaerobic conditions, glycolysis by blast- 
ocysts is dependent on exogenous glucose. One- 
to 16-celled ova and most morulae do not glyco- 
lyse in the presence or absence of glucose, 
Blastocysts can also use fructose but not galac- 
tose anaerobically, That glucose can be utilized 
by early ova has been shown by measuring the 
ci4o, evolved by 8- to 16-celled ova respiring 
in the presence of totally tagged glucose, 5- 
and 6-day blastocysts form COg from glucose much 
faster than do early ova. 2-deoxy-D-glucose in- 
hibits anaerobic glycolysis of blastocysts while 
the rate of Og uptake and formation of C02 from 
glucose are not significantly affected. Glucose 
has been found to affect morphology and amino 
acid metabolism in 5- and 6-day blastocysts. 
Free glycine (8 to 20 mM) is present in blasto- 
cyst fluid, Incubation in Ringer-bicarbonate 
results in collapse of the inner cell mass and 
complete loss ofthe glycine, The presence of 
glucose delays the collapse and causes retention 
of some free glycine. 








DIFFERENTIAL DISTRIBUTION OF PLASMA AND RED 
CELLS IN THE SPLANCHNIC CIRCULATION DURING SHOCK 
J.J. Friedman (Intr. by S. Ochs) Dept. of , 
Physiology, indiana Univ. Med. Center, Indiana- 
polis. 

Studies of the differential distribution of 
plasma and red cells in liver, intestine and 
spleen during the induction and development of 
tourniquet shock were made with the use of rad 
ioiodalbumin and radioiron labeled rede cells. 
Plasma and red cell determinations were carried 
out on separate groups of mice. Tissue samples 
were obtained after freezing the whole animal 
with liquid nitrogen. During tourniquet appli- 
cation circulating plasma volume declined as did 
that of the liver, intestine and spleen. The 
circulating red cell volume exhibited a trans- 
ient rise while that of liver and spleen declin- 
ed and that of intestine exhibited a transient 
fall. With tourniquet removal circulating plas- 
ma volume displayed a slight additional declin 
as did the plasma volume of liver, intestine an 
spleen. Circulating red cell volume displayed @ 
progressive rise for about ); hours before fall- 
ing to control levels. Intestinal and hepatic 
red cell volume rose progressively and remained 
elevated, while splenic red cell volume declined 
further. Changes in peripherovascular tone are 
inferred from the changes in plasma and red cell 
volumes of the tissues by assuming that the dif- 
ferential distribution of plasma and red cells 
throughout the peripheral circulation is deter- 
mined by the degree of axial streaming of red 
cells, which in turn is primarily dependent upon 
the differential resistance of the precapillary 
spincters and preferential channels. 
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EFFECT OF CERTAIN ANTI-THYROID TREATMENTS ON MEASUREMENT OF PROTEIN METABOLISM WITH A WapLp. cart 
DEVELOPMENT OF RENAL HYPERTENSION IN RATS. BODY COUNTER. Wallace Friedberg (intr. by B. y. put lo 
M.J. Fregly, M.1. Baker*™ and J.F. Gennaro Jr .* Alfredson). Biology Div., Oak Ridge Nationa, 
Depts. of Physiology and Anatomy, Univ. Florida Laboratory, Oak Ridge, Tenn. a 
College of Medicine, Gainesville. Whole body counting with a 100% Stal 

Propylthiouraci!] treatment (PTU), surgical chamber has been applied to the study of nat the pul 

thyroidectomy, massive doses of radioactive io- protein metabolism in the mouse. The te pefore 
dine and an iodine deficient diet have been permits repeated isotope measurements on indi. gal. 
used to study the role of the thyroid gland in vidual animals without repeated bleedings. the us 
the development of hypertension in rats whose Pretreatment with iodide in the drinking water came ¢ 
kidneys were bilaterally encapsulated with reduced radioiodide retention sufficiently fop demons 
latex envelopes. All treatments began at the estimates of protein elimination rates to be appear’ 
time of kidney encapsulation. in the first made. Within 24 hours after a radioiodide in. strate 
experiment the effect of surgical thyroidectomy jection into iodide-treated mice, about 99% of ale o 
on development of hypertension was compared the radioactivity was eliminated from the trials 
with PTU. Either thyroidectomy or PTU prevent- animals. The elimination rate after this perigg § ration 
ed the development of hypertension, but PTU was considerably reduced. Comparison of intra. (reat | 
was more effective than thyroidectomy in that venous with intraperitoneal administration of respec 
blood pressure rise was less. Administration T131-1abeled mouse serum albumin showed no tion) 
of PTU to thyroidectomized rats failed to re- essential differences in elimination rates, grate 
duce blood pressure to the level of PTU-treated suggesting that the transfer of the protein differ 
rats with intact thyroid even though treatment from the peritoneal to the vascular compartment neflex 
continued for 20 weeks. in the second experi- is not a significant factor in the rate pf its coral | 
ment, recently encapsulated rats were given metabolism. Independent methods with cle theorh 
either 850 C of radioactive iodine, 1131, or glycine were also used to measure serum protein the ge 
an iodine deficient diet. The former treatment metabolism in the mouse. 
prevented the development of hypertension. in 
the latter treatment blood pressure rose to a 
level near that of untreated encapsulated con- 
trols. The effectiveness of the various anti- 
thyroid treatments in preventing the develop- 
ment of hypertension varied in degree; PTU and 
1131 treatments were most effective; 
thyroidectomy was less effective, while the 
iodine deficient diet was least effective. 
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MANGE OF PHYSIOLOGIC VAR}4: TONS IN c 
MMPERATURE OF THE RESTING ‘0G. M.M.Fusco , 
i.1.Hammel and J.D.Hardy (itr. by Alice Stoll). 
kept. of Physiol., Univ. of **nn., Phila., Pa. 
In recent studies of the t»ermal responses of 
aconscious dog to various en: ironmental temper- 
sures, continuous measuremer3 were made of 
aterior and posterior hypot**lamic temperatures 
# vell as skin and rectal teuperatures. It was 
found that the temperature o. the anterior hypo- 
thalamus was generally higher ‘han that of the 
posterior by 0.2-0.4°C and that the rectal tem- 
prature, although following the »«.e tempera- 
ture trends, was usually 0.5°C lower. In the 
light of these findings a more detai-“1 explora- 
tion of the temperature pattern in the hypo- 
thalamus of the conscious dog was made. For 
this purpose there were implanted sever. pairs 
if stainless steel guide sleeves, 40 mm. long, 
into which thermocouples could be insert i to 
varying depths. These sleeves were place 3-4 
mM. on either side of the midline and 3 mi. 
mart. The most rostral pair wae placed in the 
Weoptic region and the caudal pair in the pos- 
terior hypothalamic region. The error in the 
temperature measurements introduced by conduc- 
tion along the length of the thermocouple wires 
ti steel guides was found to be less than 
10.05°C. Temperature variations were found 
throughout the hypothalamic areas. Not only were 
there differences between the anterior and pos- 
‘rior areas, but differences were also found 
Within these areas when the thermocouples were 
bved up or down within the metal sleeves. These 
observations have importance in considering 
®parate "centers" for thermoregulation. 
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THYROID FUNCTION AND SENESCENCE IN 
MAN. G. W. » R. L. Gregerman*, and 
N. Ww. ron ’ > 
— City Hospitals, Baltimore 24, Mary- 

External scintillation assay of thyroidal 
131 was carried out at various intervals from 
1 to 24 hours after intravenous admipj stration 
of a tracer dose of carrier-free Nal**!, in 131 
healthy men of ages 41 to 94. There ws no 
significant regression of thyroidal 113! uptake 
on age. cant alteration of serum PBI 
with advancing age was not demonstrated. Thy- 
roid degradation rate, as indicated by rate of 
disappearance from the blood of an intrave- 
nously administered tracer dose of radioactive 
thyroxine, decreased with advancing age. Cou- 
pled with previous observations in this labora- 
tory suggesting that there is no significant al- 
teration with age in basal oxygen consumption 
per unit of "active protoplasmic mass" (prin- 
fe ten muscle), the data suggest the tolbeing 
tentative picture: (1) with senescence there is 
reduction of the amount of metabolically active 
tissue; (2) this is reflected by reduction in 
rate of thyroxine degradation and basal oxygen 
consumption for the total o sm; (3) the 
fact that circulating thyroid hormone levels 
appear to be adequate and essentially the same 
in old men as in younger adults, when meas- 
ured under conditions of ordinary daily activ- 
ity, suggests that the functional activity of the 
thyroid gland, under these conditions, is ade- 
quate in senescence. 
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EVOKED CORTICAL AUDITORY RESPONSES . Robert 
Galambos and Guy C. Sheatz, Walter Reed Army 
Institute of Research, Washington, D.C. 
Responses recorded through electrodes 
implanted on the auditory cortex and its 
vicinity have been examined for several months 
in 2 monkeys and 6 cats. Activity aroused by 
a click stimulus was repeatedly observed when 
(1) the click was the conditioned stimulus in 
a classical conditioning situation; (2) the 
conditioned response to the click was ex- 
tinguished; (3) the animal was anesthetized 
with pentobarbital. Responses produced in 
these three states are distinctively different. 
In the anesthetized state they are relatively 
small in amplitude, short in duration and 
simple in form. In the awake animal the 
responses increase in amplitude and complexity 
during the conditioning process and in the 
fully trained animal are regularly made up of 
at least 5 stable, separate deflections 
lasting up to 1.0 sec. Such elaborate 
responses are rare in extinction. The neural 
possibilities for explaining this response 
lability associated with depth of anesthesia 
and degree of conditioning will be discussed. 
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POTENTIAL PATHOGENS IN CHRONIC BRONCHITIS OR 
BRONCHIECTASIS WITH EMPHYSEMA. M._Galaston, P. 
Ned it . 


Steinberg*, J.Geller*.W.J.Hochbaum* * L.Sicam* 
N.Y.U. Res.Ser.,Goldwater Mem.Hosp. & Dept.Med. 

In chronic bronchitis and bronchiectasis ho- 
mogenization of sputum specimens and proper cul- 
ture techniques are essential for identification 
of bacterial pathogens, a prerequisite for ra- 
tional therapy. This may help prevent - 
sema, a common complication. In 2 patients with 
bronchiectasis in relapse and emphysema, all 20 
bronchial aspirates from 5 bronchoscopies had 
non-typable H. influenzae (12 pure cultures), 
none pneumococcus. Of 5 sputa just prior to 
these bronchoscopies, 1 had many H. influenzae, 
2 few, 2 no colonies, none pneumococcus. In 
contrast, in antibiotic-induced remission, these 
bacteria were absent from 3 sputa just prior to 
bronchoscopy and in 15 bronchial aspirates. In 
7 patients with bronchitis in remission and en- 
physema, of 40 bronchial aspirates from 9 bron- 
choscopies, 15% had H. influenzae, 19% pneumo- 
coccus type 31, 53% were sterile. In contrast, 
of 9 sputa just prior to these bronchoscopies, 
56% had H. influenzae, 22% pneumococcus type 31. 
Similar incidence of these bacteria occw'red in 
60 spute during 5.2 patient years off ant;ibio- 
tic. The discrepancy between sputum and bron- 
chial aspirates likely reflects contamination 
of sputum by oral and pharyngeal flora. The 
fact that in exacerbation H. influenzae, pneumo- 
coccus or both were in sputum, and in remission 
they often disappeared temporarily, suggests & 
causal relationship. Further sputum and bron- 
chial aspirate comparisons are indicated. 
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IMPAIRMENT IN GESTATION, PARTURITION, AND 
LACTATION AFTER HYPOTHALAMIC LESIONS. C, Gale 
(intr. by J. R. Brobeck). Dept. of Physiology, 
Univ. of Pennsylvania, Philadelphia, Pa. 
Hypothalamic lesions placed stereotaxically 
in the median eminence of pregnant Wistar rats 
on the 7th, 8th, or 9th day of gestation re- 
sulted in.abortion and/or resorbtion in 15 of 
29 animals. Five animals displayed dystocia 
associated with a prolonged gestation period. 
Nine animals showed relatively normal 
gestation and parturition. Lesions placed on 
the 1,th through the 16th day of gestation did 
not impair gestation or parturition in 10 rats. 
The number and weight of off-spring and 
duration of pregnancy were similar to non- 
operated controls. Animals in both operated 
groups that delivered and nursed infants 
showed impairment in lactation, as measured by 
litter weight gain following injections of 
oxytocin several times daily. Deficits of 
antidiuretic hormone and oxytocin were present 
in operated animals as indicated by diabetes 
insipidus and by the inability of nursing rats 
to eject milk. It is suggested that lesions 
placed in the median eminence interfere with 
the release of pituitary hormone(s) indispen- 
sable during the first half of pregnancy and 
during lactation. Further, it is suggested 
that oxytocin is not essential for parturition 
in the rat. (Supported by PHS Grant A-1236 
C2.) 
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BUFFER FUNCTION OF THE COMMON CAROTID NERVE 
IN THE DOG. Donald S. Gann and Frederic ¢, 
Bartter (intr. by Robert W. Berliner), a 
Heart Institute, Bethesda, Maryland. 

Green (J.Physiol. 122: 70P, 1953) has dep 
cribed a baroceptor nerve in the cat which hg 
its receptors at the junction of common carotid, 
ramus muscularis dorsalis, and thyroid arteries, 
and which courses from this j:mction along the 
carotid artery to the nodose ganglion. We hays 
studied the function of the region of the thy- 
roid-carotid bifurcation in the dog. Carotid 
constriction above the thyroid artery but belo 
the sinus consistently produces less increase jy 
systolic, diastolic, and pulse pressures than 4 
similar constriction below the thyroid artery, 
This difference becomes more marked with 
ed testing, suggesting an adaptive buffering 
effect. It is abolished by section of the nery 
at the thyroid-carotid junction. Section of th 
cervical vagi does not abolish the difference, 
Dogs with the thyroid-carotid region chr 
denervated have some hypertension, albeit not » 
marked as that of sinus-denervated dogs. The 
data suggest that the common carotid nerve is 
important buffer nerve in the dog, and that it 
may inhibit and at times reverse the baroceptor 
effects of the carotid sinus if not in phase 
with it. Some experimental results generally 
thought to demonstrate carotid sinus function 
may reflect in part the function of this lower 
baroceptor area, either through application of 
carotid constriction below tie thyroid artery, 


or through inadvertent section of the common 
carotid nerve during carotid sinus nerve sectia 
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CHEMICAL MEDIATORS OF THE ANAPHYLACTIC RRACTION 
IN THE RAT, H, Gercia-Arocha (intr. by F.C, 
MacIntosh). Dept. of Physiology, McGill Uniy., 
Montreal, Canada. 

We have investigated whether histamine 
and/or 5-hydroxytryptamine (5-HT) are released 
when the antigen is added to the following 
preparations: (a) the perfused small intestine, 
(b) isolated peritoneal fluid cells, and (c) 
minced uterine tissue; all from rats 
sensitized to horse serum. With preparation 
(a), the injection of 0.3 c.c. horse serum into 
the perfusion stream was always followed by a 
discharge of histamine and 5-HT into the venous 
effluent: the yield of histamine was generally 
3-4 times that of 5-HT. A second injection of 
antigen caused no release of these two amines. 
With preparation (b), the cells released 
of their histamine and all their 5-HT when 
incubated at 38°C. and pH 7.8 for 30 minutes 
in the presence of 5% horse serum, With 
preparation (c), incubation for 30 minutes with 
2% horse serum resulted in the release of 
substantia) quantities of 5-HT but no detect- 
able histamine. These results, taken in 
conjunction with the effects of the two amines 
and their specific antagonists, suggest that 
the anaphylactic response of the rat uterus 
depends on the release of serotonin, whereas 
both histamine and serotonin may participate 
in the anaphylactic response of other rat 
tissues, 
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urine flow. Similar studies with organic 
mrurials are in progress. 


{@ SPINAL ELECTROGRAM IN HIGH SPINAL CATS. 
L. Gasteiger, Jr., and S Goldman*, 
it. Physiology, Univ. of Rochester Sch. Med. 


utended (Mark and Gasteiger, 
fysiol., 5:251, 1953) to cats made spinal by 


Guclusion of the carotid and vertebral arteries 


tile anesthetized with ether. After several 
urs following occlusion and cessation of anes- 
tesla this preparation is nearly free of ether 
wi permits observation of spontaneously oscil- 
ting potentials of as much as 6 times (175 uV.) 
te amplitude of those (30 uV.) previously ob- 
#rved in animals under ether and nembutal. A 
man value of 70 uV. was obtained from 10 ani- 

+ The frequencies of this activity can be 
lrided roughly into 3 ranges: 3-6, 8-15, and 
40 per sec. Increasing the diastolic blood 
imessure from 60 to more than 160 mm of Hg in- 
eases the size of the potentials by as much 

50%. Altering the ventilation over a wide 

ge seemed to produce no consistent changes 
nthe potentials. No prolonged alterations in 

potentials or blood pressure resulted upon 

ecting the cord successively through the 

into-occipital membrane and at Ip-13 and 

So. However, the activity is decreased 60% 
more upon further cutting the dorsal roots 

thin the isolated segment. The high level of 
ts activity and its independence of drugs make 
is preparation ideal for analysis. (Supported 
th peer Dystrophy Associations of 
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METABOLIC EFFECTS OF HUMAN GROWTH HORMONE IN 
DISEASE. Herbert Gershberg. Dept. of Medicine, 
New York Univ. College of Med., New York City. 
Since the demonstration that human pitui- 
taries removed at autopsy contain large amounts 
of growth hormone (Gershberg, Druskin and 
Agulnek, Fed. Proc. 15: 72, 1956), it has been 
shown that human growth hormone is active in 
man. We have studied the activity of the hor- 
mone (Wilhelmi preparation) in diseased states. 
In doses of 5-10 mg a day, the hormone consist- 
ently lowers the blood urea and the urea excre- 
tion in normal subjects. In two patients with 
markedly elevated blood urea due to severe 
chronic renal disease, the blood urea level de- 
creased from 240 to 206 mg % and from 127 to 
105 mg %, respectively. In one of these cases 
the urea and creatinine clearances increased. 
The blood cholesterol decreased and the serum 
beta-globulin increased in both patients, and 
the serum albumin level increased in one. 
These results emphasize the widespread meta- 
bolic effects of growth hormone in man. (Sup- 
bi oe by a grant from the Public Health Ser- 
ce). 
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BIOCHEMICAL DIFFERENCES IN EXPERI- 
MENTAL CONGESTIVE HEART FAILURE, 
Menard M. Gertler* and Gerhard W. E. Plaut. 
(intr. by J. M. Crismon). From New York Univ. 
College of Medicine, New York, N, Y, and Univ. 
of Utah, College ofMedicine, Salt Lake City. 
Congestive heart failure (C.H.F.) has been 
produced in the guinea pig by constricting the 
arch of the aorta. Mitochondrial systems de- 
rived from the heart and liver in both the nor- 
mal and C.H.F. animals were studied as fol- 
lows: (a) P/O ratios (b) Q/O2/N values (c) 
various inhibitors. The P/O ratios in the C.H. 
F. group did not differ from the normal in 
liver and heart mitochondrial systems with a- 
ketoglutarate and glutamate as substrates. The 
Q/O02/N values for the same systems were low- 
er in the C.H.F. group. The addition of mal- 
onate to the heart and liver mitochondrial sys- 
tems with a-ketoglutarate as substrate had 
striking results in the C.H.F. groups. The Q/ 
O2/N was depressed 60 per and 90 per centin 
the liver and heart mitochondrial systems re- 
spectively. Under such circumstances the 
calculation of the P/O ratios was unwarranted. 
The Q/O2/N was restored to normal values by 
the addition of various combinations of cofac- 
tors but the phosphorylation was not restored. 
The significance of these data will be dis- 
cussed in terms of their importance in con- 
trolling energy mechanisms in C.H.F. 
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CHLORIDE FLUXES ACROSS SINGLE PROXIMAL 
TUBULES OF NECTURUS KIDNEY. Gerhard Gie- 
bisch and Erich E. Wi (intr. by R.L. Greif), 
Dept. of Physiology, Cornel] Univ. Med. College, 
New York, N.Y. 

Previous studies (Giebisch, J. Cell. & Comp. 
Physiol. 51,221,58) have demonstrated the existence 
of an average transtubular potential difference of 20 
mV, the tubular lumen being negative. Using the rela- 
tionship between ion fluxes and electrochemical poten- 
tial difference (Ussing, Acta Physiol. Scand. 19,43, 
1949), an attempt has been made to obtain information 
on the mode of transtubular chloride movement. Single 
proximal tubules of Necturus were perfused employing 
a modification (Solomon, A.K. etal. Am. J. Physiol. 
195,563, 1958) of the perfusion technique of Richards 
and Walker (Am. J. Physiol. 118,111, 1937). Per- 
fusion fluid (a modified Ringers solution containing 
C14) and collected fluid samples were analyzed for 
inulin and chloride (Method II, Ramsay, Brown and 
Croghan, J. Exp. Biol. 32,822, 1955). No significant 
concentration gradient for chloride was observed while 
inulin concentration ratios indicated fluid reabsorption. 
From these measurements and from concentration ratios 
of radiochloride, transtubular chloride fluxes could be 
estimated. The results demonstrate that net reabsorp- 
tive chloride movement represents only a small fraction 
of chloride efflux. The relationship between chloride 
influx/outflux ratio and electrical transtubular poten- 
tial difference indicates that reabsorptive chloride 
movement, in contrast to that of sodium, is passive. 
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RESPIRATORY CONTROL IN OBESITY. § » 
J. Sipple, J. He Auchincloss, Jr. (intr. by 

C. Lloyd.) VA Hospital and Department of Medi- 
cine, Upstate Medical Center, Syracuse, New 
York. 

The syndrome of obesity and hypoventilation 
is best explained by a defect in respiratory 
control.: To determine if obesity itself is 
associated with such a defect, the respiratory 
response to 5% CO2 in air was studied in 20 
obese and 20 non-obese subjects. A control 
study of 30-45 minutes on room air was followed 
by @ 1 hour run on COz. Every 2nd minute 


end-expiratory) were mea- 
VE, Fg, and Paco, ¢ xp ry 
sured using a Tissot spirometer and an infra- 
red CO2 analyzer. During CO, breathing, CO, 
accretion correlated well with body weight. 
On air, Paco, in the two groups was similar, 
2 


but on 5% C025 Paco. was above that of the nor- 
2 


mal group in 6 obese subjects. The time re- 
sponse of V; was delayed in 5 obese subjects, 
and respiratory center sensitivity was dimin- 
ished in 5. There was no correlation between 
separately determined O, cost of breathing end 
respiratory center sensitivity. The data sug- 
gest that obesity can interfere with respire- 
tory control and that this may or may not be 
associated with increased work of breathing. 
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STELLATE STIMULATION AND RENAL FUNCTION, 
J.P.Gilmore. Lab. Cardiovascular Physiol. , ¥.41) 
Bethesda, Md. 

During experiments designed to effect hyper- 
tension by stimulation of the cardiac 
ic nerves it was observed that such stimula- 
tion produced not caly a positive inotropic 
effect upon the heart, hypertension, and 
reduced left atrial pressure but also a signif. 
icant diuresis. Experiments were therefore 
designed to ascertain the mechanism involved {, 
this diuresis. Left atrial, pulmonary and 
femoral arterial pressures were measured in the 
open chest nembutalized dog. The cardiac sy_ 
pathetic nerves were stimulated via the iso- 
lated left stellate ganglion. Heart rate was 
usually controlled by atrial stimulation. The 
results indicated that: 1) The “stellate 
diuresis" could not be explained solely by the 
changes in arterial pressure since va 
usually diminished the extent of the diuresis 
even though the elevation of arterial pressure 
was the same or greater than before vagotomy; 
2) Total solute excretion increased in propor- 
tion to the diuresis; 3) The diuresis was ac- 
companied by a decreased left atrial pressure, 
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INTERRELATIONS BETWEEN PHOSPHATE AND 
RADIOARSENATE-As’4 IN RENAL TUBULAR 
TRANSPORT IN THE DOG. Jack M. Ginsburg 
(intr. by W.D. Lotspeich). Dept. of — 
Physiology, College of Medicine, Univ, 
Cincinnati, Cincinnati, Ohio. 

Arsenate can substitute for phos- 
phate in some reactions of intermedi- 
ary metabolism and also competitively 
inhibit phosphate transport across 
certain cell membranes. Experiments 
in dogs have shown that arsenate-As 
undergoes glomerular filtration and 
net tubular reabsorption. This 
tubular transport mechanism is 
depressed at elevated loads of 
filtered phosphate. Although osmotic 
diuresis itself (produced by hyper- 
tonic mannitol) likewise depresses 
As/74 reabsorption, the phosphate 
depression appears to be specific and 
unrelated to urine flow. A close 
interrelation between phosphate and 
As/74 transport is further revealed by 
the observation that (1) glucose 
depresses As/4 reabsorption as it does 
phosphate and (2) addition of 
phlorizin (50 micrograms/Kg/min) to 
the infusion restores the glucose- 
depressed As? reabsorption to control 
levels. These observations suggest 
that arsenate transport by the renal 
tubule may occur, at least in part, by 
the same pathway as phosphate. 
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. ROLE OF CALCIUM SALTS IN DETERM- 
THE DISTRIBUTION OF INTRAVENOUS 
. W. Glaser, J.L. Brandt (intr. by L. 
Chesley) State University of N. Y. Downstate 
Medical Center, Brooklyn, N. Y. 

Reports have dealt with the soft tissue dis- 
tribution and plasma disappearance of I. V. 
administered Mg*®, (Metab. 7:4, 1958). The 
present study was done in rats and dogs to 
determine the effects of CaCl2 and calcium 
gluconate on Mg28 distribution. In rats re- 
ceiving CaCl2 with the isotopic Mg28 (Mgt + 
toCa meq. for meq.). The plasma dis- 
appearance curves were identical, The up- 
take of Mg“~ in the liver of the CaCl2 treated 
animals was less than the animals receiving 
oaly Mg2®, 

In six normal dogs after I. V. Mg® 
four animals, two receiving CaCl2 and two 
calcium gluconate respectively, plasma dis- 
appearance curves showed no significant dif- 
ferences. When cumulative 24 hour urinary 
excretion of Mg28 was plotted the ''normal'' 
animals had a higher urinary output of Mg28 
than animals receiving CaCl2 and these ani- 
mals a higher urinary output than those re- 
ceiving calcium gluconate, It is felt that the 
reason for this is not due entirely to the pres- 
ence of the calcium ion but may be related to 
a Mg-gluconate complex which decreases 
urinary excretion of Mg. 








06 
VITAMIN Biz BINDERS IN HUMAN GASTRIC JUICE. 
6B. Jerzy Glass and Haruto Uchino*. Gastroenter. 
Res. Lab. , Dep. of Med. , N. Y. Med. Coll. , New York. 
Gastric juices of normals (NGJ), subjects with 
histamine -fast anacidity in whom intestinal absorp- 
tion was unimpaired (HFAGJ), and pernicious ane- 
mia patients (PAGJ), were collected after histami- 
we, dialyzed, lyophilized and incubated with Co®°Bp 
6 200 mpg Co80B,5 per mg dried juice). After 
extensive dialysis, lyophilization and counting in a 
scintillation well counter, multiple aliquots were 
tm in paper-electrophoretic Spinco cells at 0.4 mA 
/em, 120 V. for 5 1/2 hours in a borate buffer 
(pH 9.0, £/2 0. 12). One part of the strips was stained 
with amidoblack 10B and PAS and traced in Analytrol 
another was cut into 1/2 cm segments and counted 
ina well counter. Two anodic binders (bg and b 3), of 
which bo was thermostable were consistently found 
inNGJ. They coincided with PAS stained areas of 
mucoproteins Mj and Mg, (Gastroenterologia, 86 : 
$84, 1956). Two other binders (bj and b4) appeared 
at times in areas of mucoproteins M) and M3, No 
correlation existed between the binding capacity and 
the amount of material stained with PAS or amido- 
black in the areas of binding. With increasing satu- 
tation NGJ with Co®0Bj9 the increments in bound 
Bip were different for each binder. bg is thermola- 
bile, shows priority over bg in Bjg binding and very 
little or no Byp is bound in its area in HFAGJ and 
PAGJ. This suggests that bz and intrinsic factor are 
telated, although no clear-cut differences exist be- 
tween HFAGJ and PAGJ in regard to this binder. 
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EARLY EFFECTS OF X-IRRADIATION ON THE SERUM 
PROTEINS OF THE RAT. D. G 
Calvin M. - Growth tion, 


Institute of Research, 
Washington 12, D.C. 

Reported inconsistencies in the behavior of 
plaem proteins early after irradiation are pro- 
bably due to masking of small but significant 
changes by the wide individual variation among 
normal an - To overcome this difficulty 
the ratio} where A and B are the pre- and post 
irradiaticno concentration values respectively, 
of the proteins investigated, was compared to a 
similar ratio obtained from non-irrediated con- 
trol rate kept under identical nutritional 
conditions and bled at identical time intervals 
as the experimental animals. Changes of the 
total serum protein concentration and of the 
relative concentrations of its mijor, electro- 
phoretically idontifiable, components were thus 
investigated at 2) hours after totel body ir- 
radiation with 600 and 1200 r. A significant 
lowering of the total protein and relative ald 
min concentration was observed after 600 r. 
After 1200 r, total protein concentration was 
not significantly different from normal. This 
finding was consistent with the behavior of the 
individual fractions because although the level 
of albumin continued to be low, this decrease 
was partially compensated by a significant rise 
in the @o globulin fraction. The relationship 
of these differences of the early response of 
various plasma protein fractions to irradiation 
with changes known to occur in other injuries 
will be discussed, and their physiological 
significance thus assessed. 
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LOCALIZATION OF CALCIUM TRANSPORT IN 
THE NEPHRON or yHe DOG. D.L.G 


cine and Physiology, Cornell Univ. Med. Coll., 
New York, N.Y. 

Stop flow experiments were carried out on female 
dogs at endogenous calcium levels and after the in- 
fusion of calcium gluconate. Before calcium loading, 
proximal samples disployed U/Pc,/U/Pc, ratios of 
.15 to .20. After calcium loading, these ratios:were 
Increased. Distal ratios as low as .04 to .05 were 
obtained at a locus slighi!; sroximal to the nadir of 
the curve of sodium reabsorption and were unaffected 
by calcium loading. The distal ratios for potassium 
displayed a diphasic pattern. Calcium loading re- 
sulted in increased potassium excretion associated 
me higher Faerie and distal ratios for potassium. 
K42 and Ca injected with inulin just prior to 
release of the ar clamp. Both counts and spe- 
cific activity of K42 reached high levels slightly 
proximal to the site of distal potassium ton. 
Maximum counts and specific activity of Ca” were 
observed at the site of maximal PAH secretion. 
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EARLY EFFECTS OF MODERATE ALTITUDE STRESS ON 
PLASMA POTASSIUM IN THE DOG. Armand J. Gold* 
Jeanne Q. Barry* and Frederick P. Ferguson. 
Dept. of Physiology, Univ. ae tot 
of Med., Baltimore, Md. 

Respiratory alkalosis and hypokalemia occur 
in dogs at a simulated altitude of 30,000 feet 
and in humans during voluntary hyperventilation. 
A study was conducted to determine whether the 
K decrease at altitude in the dog is preceded 
by a transient hyperkalemia similar to that ob- 
served during early moments of voluntary hyper- 
ventilation in the human. In 20 experiments 
dogs were placed in a decompression chamber 
which was rapidly evacuated to the desired alt- 
itude. Blood was collected anaerobically from 
the femoral artery one min prior to, and at 33, 
5, 10, 15 and 30 min of decompression. In 10 
control experiments the animals were placed in 
the chamber but not decompressed, and blood 
samples were obtained at the same time inter- 
vals. No significant changes occurred in the 
plasma K conc. or blood pH of the controls. In 
the decompressed series marked elevation of the 
mean blood pH from an initial level of 7.5 to 
7.71 at 33 min and 7.63 at 30 min indicated re- 
spiratory alkalosis. During the first five min 
of decompression the mean plasma K conc. showed 
no significant change from the initial value of 
4.25 mEq/1,but at 10, 15 and 30 min it decreas- 
ed by 0.54, 0.86 and 1.1) » respectively. 
These results demonstrate progressive develop- 
ment of hypokalemia between 10 and 30 min of 
moderate altitude stress without prior trans- 
ient hyperkalemia. (Supported by Grant H-2853 
from Natl. Heart Inst., PHS) 
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THE RESPONSE OF NEOPLASMS TO X-RADIATION IN VIVO 
AT INCREASED OXYGEN TENSION. Anna Goldfeder and 
Grace E. Clarke*. Cancer Res. Lab., Dept. of 
Hospi New York University. 

While vast literature exists on potentiating 
effects of x-radiation by oxygen on various bio- 
logical objects in vitro, scanty information is 
available on ar ects in vivo. Sections 
of three tvmor-types, x-irradiated In vitro in 
an oxygenated medium, were significantly more 
damaged than those irradiated in an aerated or 
nitrogenated medium. (Goldfeder, Transactions, 
N.Y. Ac. Sc., June 1958). Similar results were 
later obtained on a rat sarcoma. These encour- 
aging results prompted testing the influence of 
increased oxygen tension on tumors x-radiated 
in vivo. Two types of mouse mammary tumors ac- 

growing in situ were exposed to 3,000, 
5,000, or 8,000r, while the enimal-hosts were 
breathing pure oxygen or air at 1 or 3-atmos- 
pheres pressure, in specially constructed plas- 
tic chambers. Histological appearances of the 
tumors and their rate of regression served as 
criteria. The tumors irradiated at l-atmosphere 
oxygen pressure showed no significant difference 
from those x-radiated in air. Among the tumor- 
bearing mice x-radiated at 3-atmospheres oxygen 
pressure, a high mortality occurred in initial 
experiments. This incidence was reduced in sub- 
sequent experiments by special manipulations. 
The improved technique enabled the animals to 
withstand 3-atmospheres oxygen pressure for about 
one hour. Tumors x-radiated at 3-atmospheres 
oxygen tension completely regressed and the cured 
animals lived more +han one year. Comparative 
results will be presented and discussed. 
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PHYSIOLOGY 
QUALITATIVE EFFECTS OF VARIOUS STIMULI ON apgp. 
NAL MEDULLARY SECRETION. Alan Goltifien 4p 
William F. Ganong. (intr. ofle ‘ dr,), 
Cardiovasc. Res. Inst. amd Dept. of , 
U. California Med. School, San Francisco Dg 
The relative increase in epinephrine (8) as. 
cretion exceeds that of norepinephrine (¥) dup. 
ing hypoglycemia (Endocrinol. 62:7h9,1958) ani 
diencephalic stimlation (Fed. Proc. 17: 
In further studies, mean E and WN output ( 
enediamine method) were measured in 
tal anesthetized dogs after right adrenal yein 
canmilation. Values are expressed in 
min. During surgical trauma, outputs were 93% 
and 17 N, with N 18% of the total (8 dogs,ay, 
wt. 12.6 kg). Two hours after surgery, E was 4 
and N 10, N being 33% of the total (15 dogs, a 
wt. 16.2 kg). Outputs 5 min. after 
(15 ml./kg) were 209 E and 10 N, with N lath ot 
the total (6 dogs, av.wt. 12.2). At 20 
values were similar. Tracheal occlusion for 
to 6 min. increased E from 23) to 63); and ff 
from 37 to 150 in 17 experiments (13 ay, 
wt. 1).6 kg). Before occlusion N was 15.6 of 
the total secretion. During asphyxia, N varied 
from 19 to 78% of the total secretion. At the 
time of peak total secretion it was 27.7%. In 
preliminary experiments, similar secretory r.- 
sponses were observed during administration of 
No but not 5 to 20% C05. These data indicate 
that anoxia is associated with a secretory re- 
sponse which is qualitatively different from 
that induced by the other stimli studied, 
(Supported by PHS Grant H-2780). 
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KINETICS OF POTASSIUM DISTRIBUTION IN. NORMAL 
AND DEPLETED SUBJECTS, A. G. Gol A, hy 
Yalow, and J. Grossman. Medical Division, 
Wontetiore Hospital, Wew York City. 

The distribution of K following intre- 
venous injection of tracer doses of was 
studied in both moderately depleted and nor 
mal (repleted) human subjects, It has 
established that the initial uptake of 
by various organs is proportional to their 
fraction of the cardiac put. The subse- 
quent redistribution of was measured by 
frequent collections of arterial and venous 
blood and urine. ng the first 2-3 hours, 
an increased A-V K4* difference was observed 
even in relatively mild K depletion, the ex- 
traction often exceeding 0% as compared to 
10-15% in repleted subjects, The calculated 
"exchangeable" K during the first 10-15 min 
utes following injection was compatible with 
the observed peripheral extractions, In keep 
ing with the more rapid uptake of from - 
the capillaries of depleted subjects, the 
changes in venous plasma specific activity re 
vealed much more rapid equilibration in one 
normal subject studied both during K depletion 
and after repletion. The urinary excretion of 
K by the depleted subject was considerably te 
duced; however, the specific activity remained 
higher than in normal subjects, suggesting af 
initially higher uptake by the depleted kidney. 
These results indicate significantly 
avidity for K by even moderately depleted body 
cells. 
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Hone ty (10 pl ng DNA/min). Comparison 
was 2) Te tap and succinoxidase activity in 
O88) &% Hs. dog and goosefish reveals that in the former 
he mo ) and renal succinoxidase 
ot F divity (90 pl 0/100 mg DNA/min are 9 to 10 
mites, Fine greater than in the latter, Comparative 
for} Wits from various species show that there is a 
mii WF igiticant correlation (P<.01) between Tp 
Gf? A igi renal succinoridase activity in the cs 
fish, frog, dog, cat and rat. 
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muy, | NWENCE OF DIET FAT ON GROWTH AND SURVIVAL 
LL, UIRRADIATED RATS. 

(intr. by A. R. Behnke, Jr.), 


| 


1,8, Naval Radiol, Defense Lab., San Francisco 
Radiation injury and diets high in animal 
fit both predispose to development of degenera- 
tive processes associated with aging. To test 
iether the two together increase radiation 
wrtality, young female rats were placed on 
wtificial diets providing 19% protein from 
iim milk powler and furnishing 0, 37, or 68% 
tdiet calories as either added corn oil or 
wtter fat. During the first 26 weeks on diets, 
goth was inhibited 20% by repeated x-radia- 
ton doses producing minimal acute lethal ef- 
fets, High butter diet allowed best growth in 
wntrol and irradiated rats; "fat-free" pro- 
tided poorest weight gain. Best growth was ac- 
tmpanied by most efficient utilization of diet 
alories and protein rather than by high calo- 
te and protein intakes. Since irradiated ani- 
mls ate about as much as unirradiated con- 
tls, inferior weight gains of the former seem 
te primarily to decreased efficiency of food 
tilisation, This was least adversely affected 
Wirradiation in rats on high butter, In ir- 
Miated animals, best survival after 48 weeks 
diets has been on "fat-free", moderate corn 
il and high butter; post-irradiation tumor 
ieidence is highest on moderate corn oil; cat- 
tacts are most prominent on no-fat. Results 
lidicate that for several months after irradi- 
ttion high butter does not increase radiation 
wrtality in rats but does promote good growth. 
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BLOOD SURFACE TENSION AND CHOLEST- 
EROL ATHEROSCLEROSIS, Frank Gollan and 
J, ME Research Laboratory, VA 
Hospital, Nashville 5, Tennessee 

The marked rise of lipemia and cholestero- 
lemia after intravenous administration of the 
anionic detergent Triton WR-1339 has been 
attributed to its surface activity, In a previous 
report from this laboratory it has been shown 
that the addition of another surface active agat, 
phenylmethylpolysiloxane (Dow Corning XF- 
10050) to a high cholesterol diet of rabbits pre- 
vented the anticipated rise in serum and aortic 
cholesterol, but led to an increase in liver 
cholesterol (Circulation 18:488, 1958), Deter- 
mination of blood surface tension with a du 
Nouy tensiometer showed that the in vitro 
addition of both of these agents produced a 
lowering of surface tension, In rabbits blood 
surface tension was lowered by cholestero- 
lemia, by the additional feeding of atherogenic 
Triton or cocoanut oil, as well as by athero- 
sclerosis preventing XF-10500 or linoleic adil, 
Since blood surface tension and cholesterol con- 
tent always followed an inverse relationship 
the conclusion was drawn that surface tension 
of blood was a secondary phenomenon which re- 
flected the degree of cholesterolemia, Secific 
polarization of the lipoproteins of cell mem-= 


branes by various surface active agents ap- 
ars to be a more attractive wor hypo- 








216 
EFFECT OF INDUCED CONGESTION OF THE LIMBS ON 
THE FUNCTION OF THE SEPARATE KIDNEYS IN NORMAL 
WAN ee RO Opp og H.Chasis 
New Yor versity ge o cine , N.Y. 
Reduction in sodium excretion during quiet 
standing, tilting on table,induced caval obst» 
uction or congestion of the limbs has been as- 
cribed to decreases in renal hemodynamics.We 
have examined the effects of congestion of the 
limbs on the function of the tte ki 
by ureteral catheterisation in 5 patients with- 
out evidence of cardiovascular renal disease. 
Cuffs were inflated on the thighs to 90 m.Hg, 
for 45 minutes and observations were made on 
GFR,RPF,V and sodium and solute excretion.The 
responses of the separate kidneys were compa- 
rable.In each instance inflation of the cuffs 
resulted in a decrease in V,UyaV,UdemV and ex 
cretion fraction of sodium,which continued or 
was exaggerated after deflation of the cuffs. 
GFR and RPF remained constant in 3 patients 
while small reductions occured in 2.In all pa- 
tients deflation of the cuffs was followed by 
renal hyperemia.These data suggest that reduc 
tions in sodium and solute excretion which oo 
cur during venous congestion may result from 
alterations in tubular reabsorptive activity 
rather than reductions in filtered load. 
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EFFECTS OF PANTOTHENATE DEFICIENCY AND OF 
OMEGA-METHYLPANTOTHENATE ON RAT CORTICOSTERONE 
SECRETION, A. David Goodman (intr. by Roy Hertz) 
National Cancer Inst., Bethesda, Md. 

Longwell, Reif and Hansbury have demonstrated 
reduced adrenal secretion of corticosterone in 
rats fed a pantothenate (PA) deficient diet con- 
taining omega-methylpantothenate (OMPA), as com- 
pared to rats fed a Pé-supplemented diet not 
containing OMPA ( 623565, 1958). Individ- 
ual effects of PA deficiency and of OMPA on cor- 
ticosterone secretion in Holtzman male rats will 
be described. Left adrenal vein blood was ob- 
tained by cannulation and plasma corticosterone 
determined fluorometrically (Petersen, J, Biol, 
Chem, 225:25, 1957). In 14 rats placed on a PA- 
deficient diet at 35 gms, corticosterone secre- 
tion after an average of 48 days was .18 ug/ 
adrenal/min, compared to .34(g/adrenal/min in 
14 animals pair-fed a diet containing .01% PA 
(P<.01). 50 gm rats were divided into groups 
A and B which received a PA-deficient diet con- 
taining .75% OMPA, and groups C and D which 
were pair-fed a PA-deficient diet without OMPA. 
On the 9th day of these diets, corticosterone 
output in A (4 rats) was .13pg/min and in C 
(4 rats) .26pg/min (P<.01). On that day B 
and D received 65 mgms PA subcutaneously, 24 
hrs later corticosterone output in B (5 rats) 
was .25jg/min and in D (5 rats) .27pg/min. 
The difference between groups A and B was sig- 
nificant (P< .0l1). It may be concluded that PA 
deficiency and OMPA each reduce corticosterone 
secretion in the rat, and that the effect of 
OMPA is reversible by PA. 
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PLASMA FATTY ACIDS IN THE HYPOPHY- 


SECTOMIZED RHESUS MONKEY; A SPECI- 
FIC INDEX OF PRIMATE GROW TH HORMONE 
ACTIVITY. H.M. Goodman and E. Knobil 
(intr. by R.O. Greep). Dept. of Physiology, 
Harvard Med. School, Boston, Mass. 

The administration of a single intramus- 
cular injection of monkey growth hormone to 
fasting hypophysectomized rhesus monkeys 
results in a marked rise in plasma nonesteri- 
fied fatty acid (NEFA) concentration. Doses 
of 0.1 mg. per kilo may produce up to an 
eight fold increase in eight hours. Large 
doses of bovine growth hormone (up to 16 mg. 
per kilo), corticotropin (up to 8 units per kilo} 
thyrotropin (3 units per kilo), and prolactin 
(33 units per kiio) are ineffective when ad- 
ministerec in this manner. Epinephrine and 
large doses of posterior pituitary hormone 
preparations are similarly without effect in 
hypophysectomized animals but do produce in- 
creases in plasma NEFA concentrations in in- 
tact monkeys. These findings suggest that 
the rise in plasma NEFA in response to 
growth hormone in the hypophysectomized 
rhesus monkey may be used as a qualitative 
assay of growth hormone preparations sus- 
pected of having physiological activity in 
primates. 
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ERYTHROCYTE LIFE SPAN IN THE IRRADIATION-Bong 


MARROW CHIMERA. J. W. Goodman (intr. by 9, » 
Odell). Biol. Div., Oak Ridge Natl. Lab., — 


Oak Ridge, Tenn. 

Erythrocyte repopulation studies of the 
lethally irradiated mouse treated with 
homologous bone marrow suggested that the 
recovering animal was losing his own (host 
type) red blood cells at an accelerated rate, 
Homologous chimeras were found to have 10% 
donor type erythrocytes 25 to 35 days after 
X-ray and bone marrow treatment, although the 
life span of the mouse erythrocyte is somewhat 
more than 50 days. Moreover, these animals, 
while producing donor type red cells very 
rapidly, developed a marked anemia. If the 
donor was subjected to artificial polycythemia 
prior to use of its bone marrow, repopulation 
was considerably slowed down in, the recipient, 
and anemia was less severe. -labeled 
erythrocyte studies confirmed the repopulation 
data in two homologous strain combinations 
and showed the life span of the isologously 
treated lethally irradiated mouse to be 
identical to that of the unirradiated control. 
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THE EFFECT OF ADRENALECTOMY AND THYROIDECTOMY 
ON THE RESPONSE TO TESTOSTERONE. C. Mm 
(intr. by F. Le Hisaw) The Biole j 
ries, Harvard University, Cambridge 38, Mass. 
Male rats (250-350 gm.) were used. 
lst series ef experiments uncastrated animls 
were thyroidectomized (thyxd) or adrenalecteni- 
zed (adrxd) er both. Two additienal groupswere 
castrated (cstrd) and ene given 0.25 mg. teste 
sterone subcutaneously daily fer 7 days. On the 
8th day of operation all animals were killed 
and seminal vesicles weighed to the nearest 0.1 
mg. The difference in the average weight ef m- 
treated castrates and castrates receiving teste 
sterone was taken as a 100% response to the an- 
drogen and other groups were compared with this 
standard. Of these, the response of 13 intact 
animals was 271%; 13 adrxd, 231%; 11 thyxd, 16% 
and 7 adrxd=thyxd, 163%. In the 2nd series of 
experiments all animals were castrated and on 
the 8th day the other operations performed and 
treatments begun. Animals were killed on the 
15th day. Of these, responses were for 20 cstrd 
only, 0%; 6 cstrd-eadrxd, 4%; 7 cstrd-thyxd, 
and 6 cstrd-thyxd-adrxd, -17%. Of those that 
received 0.25 mg. testosterone responses were 
for 1) cstrd only, 100%; 15 cstrd-adrxd, 16%; 
1, cstrd-thyxd, 104% and 1) cstrd-thyxd-adral, 
233%. Of those animals receiving 0.5 mg. testo 
sterone responses were for 6 cstrd a a 
6 cstrd-adrad, 233%;  cstrd-thyxd, 234% and 
cstrd-thyxd-adrad, 301%. Thyroidectomy and ad- 
renalectomy reduce endogenous androgen but in 
cstrd animals these operations apparently mike 


the seminal vesicles more responsive. — 
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a OLONGED IN-VITRO SURVIVAL OF SMALL 
BOWEL AT VARYING TEMPERATURES, 
Bernard Goott, Fletcher Miller and Richard C, 
fillehei*/introduced by Geo. E, Fahr,) Univer- 
tity of Minnesota Medical School, Minneapolis, 
Minnesota. 

The success of surgery for aneurysm or neo- 
plastic involvement of the superior mesenteric 
yessels depends on the ability of the bowel to 
survive varying periods of ischaemia. To deter- 
mine the safe limits of total ischaemia of the 
bowel, the following experiments were per- 
formed on dogs. Initially the entire small 
bowel was removed and held in vitro at room 
temperature up to 2 hours and then replaced 
in continuity and the superior mesenteric ves- 
sels resutured. In all cases the bowel sur- 
yived this procedure and after mastering tech- 
nical difficulties long term survivors were ob- 
tained. If the removed bowel was held in vitro 
attemperatures 0-5°c, viability was prolonged 
even though the bowel was not restored to the 
dogs for periods up to 6 hours. Long term 
survivors have also been obtained in this group 
of dogs. 





SERUM PROTEIN ALTERATION AFTER TOTAL~BODY 
IRRADIATION OF THE C3Hf/HeHa MOUSE. E, S, 
Goranson, E.A. McCulloch*, and E.A, Cinits*, 
lepts. of Physiology and Medicine, Univ. of 
foronto and Biological Research Division, 
(ntario Cancer Institute. 

Electrophoretic analysis by the starch-gel 
technique of Smithies (B.J. 61:629,1955) was 
arried out on the sera of C3Hf/HeHa mice that 
lad received 950 r total-body irradiation, a 
tse known to be in the supralethal range for 
this strain. An abnormal component with a 
wbility in the alpha-globulin region appeared 
inthe sera 3-4 days following irradiation, and 
frsisted until the death of the animals. A 
second group of mice was treated with 950 r, 
ut was protected from the lethal effects of 
te x-ray by the intravenous injection of iso- 
lgous bone marrow. The abnormal globulin ap- 
wared in these mice, and has persisted in mice 
sacrificed 5 months after irradiation, indicat- 
ing that the vrotein is not a temporary effect 
iix-ray, nor the result of stress. An 
identical electrophoretic pattern was obtained 
ifter the injection of nitrogen mustard (12 me/ 
ig sc) but not after treatment with Carbon 
letrachloride (0.5 ml. ip) or cortisone (2 mg/ 
tay sc), indicating that the effect has some 
ecificity for radiation and radiomimetic 
trugs, Thymectomy prior to irradiation did not 
Wevent the appearance of the protein, nor 
simificantly change its quantity, indicating 
that it does not arise as a result of lymphatic 
destruction, Experiments are under way to 
taracterize the protein, and to study its 
feduction and turnover. 
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EVIDENCE FOR A PLASMA LEUCOCYTE-RELEASING 


PACTOR(LRF). A.S. Gordons B.S. porate R.0. 
Neri* M. Eisler e e ete ver- 
sity, W.¥.C. and Schering Corp. Bloonfield,N.J. 

This paper reports the ability of plasma 
from leucocytapheresed(LAP) rats to stimulate 
leucocyte release from bone marrow. LAP was 
performed in rats by injection of sterile sal- 
ine into the peritoneal cavity and withdrawal 
of the cells from the cavity 9 hr later, This 
procedure, when performed 6X, results in remov- 
al of appx a billion leucocytes. Isolated hind 
limb preparations, perfused with appx. 50 ml of 
leucocyte-free blood, were employed to assess 
the LRF in the plasma of LAP rats. Normal hind 
limbs release appx 50 million leucocytes into 
the perfusate over a 30 min period. This is lar~ 
gely a marrow contribution. Addition to the per= 
fusate of 10 ml "LAP plasma" results in release 
of appx 135 million leucocytes over the same 
period. Both granulocytes and mononuclears are 
discharged. Further evidence for the existence 
of the LRF is derived from the following: 1) 
repeated LAP of the right members of parabiotic 
pairs of rats causes a depression in the leuco- 
cyte counts in the right partners and appx a 
65% increase in count in the left(non-LAP)ones. 
2) injection cf 10 ml plasma from LAP rats into 
intact rats evokes appx a 140% increase in WBC 
at hr, an effect not evoked with normal plas- 
ma. (Supported by grants from PHS (H-9357) and 
Damon Runyon Memorial Fund(DRG-)06)).( Grants 
administered to A.S. Gordon). 
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DEPRESSOR ACTION OF KIDNEY EXTRACT DUE TO ADEN] 
OSINE DERIVATIVES. David B. Gordon. Dept. of 
Physiology, Univ. of Miami of Med., 
Coral Gables, Fla. 

Previous work has indicated that the depres- 
sor activity of deproteinized kidney extract is 
due to its content of adenosine nucleotides. 

An investigation of the quantities and relative 
depressor activities of the various nucleotides 
was made. Quantitative determinations were 
carried out by chromatographic separation of 
rabbit kidney extract on a Dowex-! (formate) 
column according to the technique of Hurlbert, 
et al. (J. Biol. Chem. 209123, 1945) and measure- 
ment of the ultraviolet light absorption of the 
separate fractions. Adenosine monophosphate, 
AMP, adenosine diphosphate, ADP, and adenosine 
triphosphate, ATP, were found in approximately 
equal concentration; each about 0.2 gm of 
kidney tissue extracted. Diphosphopyridine nu- 
cleotide, DPN, was present in slightly lower 
concentration. Other nucleotides were present 
in considerably lesser amounts including the 
mono-, di-, and tri-phosphates of guanosine and 
some uridine derivatives. The ‘combined depres- 
sor activity of the four most abundant nucleo- 
tides present could account for at least 90% of 
the activity of the whole kidney extract. ADP 
seems to be a more potent depressor substance 
than the other nucleotides and may account for 
a large fraction of the total depressor effect. 
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EFFECT OF FIBRIN-STABILIZING FACTOR ON SUSCEPTI- 
BILITY OF CLOTS TO FIBRINOLYSIS. S. F. Gottlieb, 
D. R. Celander, and M. M. Guest. (Intr. by E. L. 
* ogy and Biochemistry, 
Univ. of Texas Med. Branch, Gaiveston. 
Freeze-thaw bovine fibrinogen is shown to 
contain potentially active Fibrin-Stabilizing 
Factor (FSF) which can be activated by addition 
of cysteine to fibrinogen. Heating fibrinogen 
at 40C for 1 hr. or 37C for 3 hrs inactivates 
FSF. Sr and Mn ions are capable of substituting 
for Ca in the formation of monochloracetic acid 
(1.0%)-insoluble clots. In the presence of 
bovine fibrinolysin an insoluble clot is ob- 
tained only with Cea. Clots, formed in the 
presence of cysteine-activated FSF and the ap- 
propriate cation, are more resistant to fibrino- 
lysis. Alone, neither cysteine-activated FSF 
nor the cations show significant inhibition of 
fibrinolysis. In the absence of FSF (heated 
fibrinogen, 40C, 1 hr.) neither cysteine nor 
the cations, alone or in combination, show sig- 
nificant inhibition of fibrinolysis. The rate 
of spontaneous lysis of clots prepared from 
citrated dog plasma is inhibited by the presence 
of either Ca, Sr, or Mn ions. Preliminary re- 
sults of similar experiments involving p-chloro- 
mercuribenzoate-treated plasma tend to indicate 
that the inhibiting effect of the cations is no 
longer manifest. The data suggest that FSF in 
conjunction with an appropriate cation stabi- 
lizes a fibrin clot to make it less susceptible 
to fibrinolysis. It my be that the FSF effect 
on clot formation and lysis offers the body 
another means of controlling the rate of lysis 
of fibrin depositions. 
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MICROPUNCTURE EVIDENCE FOR PROXIMAL ACIDIFICA- 
TION OF THE URINE. Carl W. Gottschalk, 
Margaret Mylle,* and William 5. Lassiter.* 
Dept. of Medicine, Univ. of North Carolina, 
Chapel Hill, N. C. 

Direct measurements of the pH of renal 
tubular fluid in amphibia have shown no evi- 
dence of proximal acidification of the urine, 
although less direct evidence suggests that 
such may occur, at least in mammals. Since 
no direct measurements in mammals heve been 
reported, the following study was undertaken. 
Fluid was collected by micropuncture from 
proximal convolutions of anaesthetized white 
rats during dextrose diuresis, with and with- 
out armonium chloride loading. The pH of 
tubular fluid wd urine was measured with the 
quinhydrone microelectrode of Fierce and Mont- 
gomery (J. Biol. Chem. 110: 763, 1935). The 
pH of arterial blood was measured with a glass 
electrode. Although early proximal fluid was 
usually isohydric with arterial blood, fluid 
from the late proximal convolution was often 
more acidic. Further acidification of the 
urine occurred beyond the end of the proximal 
convolution. The relation of these findings 
to the theories of acidification of the urine 
will be discussed. 
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INSULIN STIMULATION OF GLUCOSE UTILIz. | OM 
TION IN FROG SKELETAL MUSCLE. TERM 
Gourley. Dept. of Pharmacology, Uniy, § S77! 
° rginia Med. School, Charlottes- Jr. ‘ 
ville, Va. 7h 


In intact frog muscle insulin stimy- Med 
lates lactate oxidation and the active ia 
uptake of potassium ions in v 2 
rat skeletal muscle, in aattttes to tee 
these effects, insulin stimulates the all po 
uptake of glucose and the synthesis of To fac 


glycogen yet bpery At the usual const! 
temperature of inv frog muscle ex- § throu 
periments (20°C), Yheatan effects on Bie 
glucose metabolism are not measurable at the 


so the problem has been reinvestigated 
at 24°C. At the higher temperature, 
0.02 M glucose stimulates oxygen con- wn 
sumption by 11% but has no significant § #*?* 
effect on the muscle glycogen content, | the do 
When 0.05 U/ml (2.3 yo/ml) of insulin ain pa 
is also added to the muscle there is an 9 mum 
additional increase in oxygen consump- ) 
tion of 27% and the final glycogen con- of this 
tent of the muscle increases by 10%. ; 
Insulin increases glucose utilization each 
by the muscle by 104%. Of the extra meer 
glucose used under the influence of ine § ad 
sulin, 66% can be accounted for as gly- §f time « 
cogen, 6% can be totally oxidized by er. T 
the extra oxygen consumed, and the re- puter 
mainder is unaccounted for. The results 
indicate that there is no qualitative 
difference in the in vitro effects of mppo 
insulin thus far studied in the skele- 

tal muscle of the frog and rat. 
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228 THE | 
RESPONSES OF THE GASTRIC MUCOSA TO 
BERYLLIUM AND CAKCINOGEN. Rhoda Grant,Dept | Div. | 
of Clinical Science, Univ.of Illinois, Jewis 
Chicago. Re 
The response of the gastric mucosa to tion a 
0.5-0.8 mg. Be nitrate implanted in the patier 
gastric wall consisted of healing without 


downgrowth of epithelium into the submucosa 
in 6 or 9 rate sacrificed in 50-200 days. | "Y*' 
In 2 the threads were being ejected and ara 
repair was still incomplete but the epithe- | ‘ver, 
lium did not grow down. In 1 the epitheli- | ption 
um grew down to line the space but there was} accel 
no invasion. Direct application of a large jf (7 )/ 
amount of Be in 1 rat caused downgrowth of | 4. .. 
epithelium with invasion of the wall. In foll 
contrast to Be, implanted carcinogen caused om 
downgrowth of epithelium into the submucosa } /rer 
in all 8 rats sacrificed at 50-150 days, temi! 
with signs of invasion inl. In 7 rats had h 
acrificed at 164-208 days downgrowth of and o 
epithelium occurred in all, while in 1 of The-d 
thie group the wall and lumen of a vein in will t 
the gastric lesion were invaded with tubula 
epithelium and a large lung adenocarcinoma 
was present, and in a second, a squamous 
cell carcinoma grew into the lumen and in- 
vaded the wall. Be nitrate in the small 
amounts and under the conditions used does 
not cause the invasive type of growth which 
oftex follows carcinogen implantation. 
Experiments with a larger amount of an 
insoluble Be salt are incomplete. [Suppor- 
ted by Nat'l Cancer Inst. Grant C- | 
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wMPUTER TECHNIC FOR INDICATOR DE- 
JERMINA TION OF MEAN VASCULAR TRAN- 
giT TIME. Harold D. Green, A. B. Denison, 
jr, Carlos E. Rapela* and George Lin”. Dept. 
qPhysiol. and Pharm., Bowman Gray Sch. of 
Med., Winston-Salem, N. C. 

Mean transit time is the average of the 
limes required for transit of indicator along 
all possible simultaneous parallel pathways. 
Jo facilitate its calculation a computer was 
constructed which has an inverse feedback 
through a condenser. It continuously sums the 
instantaneous concentrations of the indicator 
atthe downstream site and plots the result. 
The graph is sigmoid, is parallel to the time 
axis at the moment of injection, has its steep- 
est ascending slope when the concentration at 
the downstream point is maximum, and is ag- 
sin parallel to the time axis and at its maxi- 
mum when the concentration at the downstream 
point has returned to zero. The area to the left 
ofthis curve, which is bounded by the curve,by 
abscissai lines parallel to the time axis at the 
maximum and minimum of the computer curve, 
and by the ordinate which passes through the 
time of injection is measured with a planimet- 
er. This area, divided by the height of the com- 
puter curve gives the distance along the time 
axis which equals the mean transit time. 
Supported by grant H-487, USPHS. 
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THE GUT AND ANEMIA. Joseph Greenberg 
Div. of Nuclear Medicine, The Long Island 
Jewish Hosp., New York City. 

Red cell survival (Cr-51) and iron absorp- 
tion and kinetics (Fe-59) were studied in 4 
patients (ages 24-72) with severe anemias 
consistent with iron deficiency, but unrespon- 
sive to large doses of oraliron. None showed 
serious defects in erythrocyte survival. How- 
ever, all had major impairment in their absor- 
ption of oral radioiron ( < 1%), with markedly 
accelerated disappearance of plasma Fe-59 
(f 1/2 <20 minutes) and erythrocyte uptake of 
the radiclabel (approaching 100% by 3 days) 
following intravenous injection. In all cases 
parenteral iron therapy resulted in spontaneous 
temission of the anemia. Two of the cases 
had hiatal hernias, one chronic renal disease 
and one chronic thrombocytopenic purpura. 

The details and implications of these findings 
will be discussed. 
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HISTOLOGIC EVIDENCE FOR NEURAL ROLE IN 
DEPLETION OF ADRENAL CHROMAFFIN CELLS BY 


DESERPIDINE. Ruven Greenberg, JEP Toman, and 
A.I.Jeffay.* Depts. of Physiol., U.of Ill. 


Med.Schl. and Chicago Med. Sch. Chicago, I11. 
Single s.c. doses of deserpidine (15 mgm. /kg) 
caused a nearly complete depletion of nor- 
epinephrine (iodate or u.v. autofluorescent 
methods) and total catecholamines (bichromate 
methods) from the adrenal medulla of intact rats 
within 24 hours. After 7 days, about one-half 
of the chromaffin islets had regenerated their 
chromaffin. After 21 days, the regeneration 
was complete. The regeneration pattern was 
similar if the adrenal medulla was denervated 
subsequent to a complete depletion. However 
the depletion was almost completely blocked 
if the adrenal glands were previously denervated. 
Both in chromaffin islets, partially depleted 
or repleted, and in autofluorescent islets, 
control or repleted, there appeared to be a 
"motor unit" distribution. These results might 
suggest a neural site of action of deserpidine. 
They do not precide a direct action on adrenal 
cells, modulated by the innervation. It is 
noteworthy that TM-10 in single doses (100 mgm. 
/kg) produced almost complete depletion of the 
adrenal medulla without any signs of CNS 
involvement. 


Partially supported by U.S.P.H.S. A-1352. 
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DOUBLE ANTERIOR LEFT HEART PUNCTURE (MOTION 
PICTURE). David G. Greene (intr. by George 
Clark). Univ. of Buffalo and Buffalo Gen. 
Hosp., Buffalo, N. Y. 

This seven-minute 16-mm color movie 
with optical sound track depicts the 
technic of double anterior left heart 
puncture for study of the dynamics of 
the left side of the human heart, A 
special needle designed for the purpose 
by Radner of Lund, Sweden, is passed 
from the suprasternal notch across the 
aorta and pulmonary artery into the 
left atrium. Another is inserted di- 
rectly into the left ventricle through 
the anterior chest wall. Oscilloscopic 
tracings of the various pressure pulses 
are simultaneously displayed with the 
same calibrations and base lines so 
that the gradients across either the 
mitral or aortic valves may be directly 
observed, Graphic records allow careful 
measurement and study. Dye can be in- 
jected through these needles into the 
left side of the heart. This technic 
involves no catheter manipulation or 
fluoroscopic observation. Since the 
subject is supine right heart catheter- 
ization is easily done at the same 
time. Faithful high frequency tracings 
are obtained through rigid needles. 
Bleeding into the pericardium is 
slight. Hemoptysis and fever have oc- 
curred as complications. The slight 


but definite risk is warranted when it 
is important to obtain the data. 
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OXIDATIVE PHOSPHORYLATION BY MITOCHONDRIAL SUS- 
PENSIONS AFTER FREEZING AND DRYING BY VACUUM 
SUBLIMATION, D. Greiff and C.A. Privitera 
(Intr. by A.F. Riec quette University 
School of Medicine, Milwaukee, 

Data were obtained for oxidative phosphory- 
lation by suspensions of mitochondria after: 1) 
freezing slowly at -76° and -192°, 2) drying by 
vacuum sublimation (lyophilization) at various 
temperatures, and 3) the addition of gelatin or 
glycerol, The retained oxidative phosphoryla- 
tive capacities of suspensions frozen slowly at 
-76° and -1920 were lost completely after lyo- 
philization at +50°, +200, 0°, -20°, -4,0° and 
-76°, Oxidative phosphorylation by fresh sus-~ 
pensions was not altered by using reconstituted 
"premix", previously frozen and lyophilized, 
Suspensions frozen slowly at -76° while in con- 
tact with lyophilized premix did not show oxi- 
dative phosphorylation after drying by vacuum 
sublimation at 0°, The ability of suspensions 
to take up oxygen and esterify phosphorous 
when mixtures of premix and mitochondria were 
frozen slowly at <76° was not significantly 
different from that of the control; oxidative 
phosphorylation was lost after lyophilization, 
Glycerol (10%) in isotonic sucrose protected 
suspensions frozen slowly at -76° against 
los ses in activity at this temperature, Neither 
glycerol nor gelatin protected mitochcndrial 
suspensions from the deleterious effects of dry 
ing. Partial retention of oxidative phosphory- 
lation was found in suspensions dried incomple- 
tely; activity observed closely paralleled the 
residual water in the suspensions, 
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THE EFFECT OF HYPOTHERMIA ON GAS- 


TRIC DIGESTION (MOTION PICTURE). Ward O. 
Griffen, Peter A. Salmon, James R. S. Paterson 





and Owen H. Wangensteen (intr. by R. G. Daggs). 





Dept. of Surgery, Univ. of Minnesota Hospitals, 
Minneapolis. 

The effect of local and systemic hypother- 
mia on gastric digestion has been studied in 
frogsand dogs. Local gastric hypothermia, 
in the otherwise homeothermic dog, was 
achieved by circulating ice water through an 
intragastric balloon. Systemic hypothermia 
was achieved in the frog by depressing the 
environmentaltemperature. The movie illus- 
trates some experiments that demonstrate 
that living animals supplied with nasal oxygen 
can survive immersion for extended periods 
in an in vivo hypothermic acid peptic environ- 
ment. At homeothermic gastric temperatures 
in the dog, and at room temperature (25°C) in 
the frog, similar immersion produces exten- 
sive digestion in a very short period of time. 
These observations show that both local and 


systemic hypothermia markedly reduce the rate 


of gastric digestion. 
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PERFORMANCE CHARACTERISTICS OF THE RIGHT HEART 
BY-PASS PRAPARATION. F. 5S. Grodins, i, H, 
Stuart*, and x, L. Veenstra*, Dept. of Physi. 
ology, Northwestern Univ. Med. School, Chicago, 
A right ventricular by-pass technique was 
used in anesthetized dogs to sinultaneously ob. 
tain 1) systemic arterial and venous pressure. 
flow curves (thus including both the "venous 
return curves" of Guyton, Am. J. iol. 189; 
609, 1957, and the systemic arterial pressure. 
flow curves of Read et al, Am. J. Physiol. 199; 
49, 1957), 2) pulmonary arterial and venous _ 
pressure-flow curves, and 3) left ventricular 
stroke work-left atrial pressure curves similar 
to those of Sarnoff and Berglund, Circulation 
9:706, 1954. Within the ranze of flow rates 
explored (430-2820cc/M?/min), systemic mean an 
terial pressure (Pag, mm Hg) was a positive, 
and systemic venous pressure (Pyg, mm Hg) a 
negative linear function of flow rate (Q, ec/ 
min). The mean linear regression equations 
(covariance analysis based on 48 points in & 
dogd were: Pas = 18.3 + 0.064Q, and Pys « 
20.2 = 0.0124Q. Mean pulmonary arterial pres- 
sure (Paps mm Hg) and left atrial pressure 
(PLa» mm Hg) were both positive linear func- 
tions of Q: Pap = 11.2 + 0.0151Q, and Pry = 
7.0 + 0,0021Q. Left ventricular stroke work 
( (ws)y, gm M) was a positive linear function 
of left atrial pressure: (ws); = 5.60Pl, - 
42.5. These results will be interpreted in 
terms of a theoretical analysis of cardiovas- 
cular regulation. (Supported in part by a re- 
search grant, H-1626, from the NHI, PHS). 
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FURTHER STUDIES ON THE PARTICIPATION OF 
RIBONUCLEOPROTEIN PARTICLES IN CYTOPLASMIC 
STRUCTURE“ASSEMBLY, Paul R. ores e 
Dept., New York University, ork, N. Y, 
The cytoplasm of sea urchin eggs and rat 
liver cells contains two major groups of ribo- 
nucleoprotein particles: one from the soluble 
phase and the other comprising the small 
particle component of the microsomes. In sea 
urchin eggs, where the membranous component of 
the microsomes is minimal, a microsome pellet 
yields only the particles ("ribosomes"). Both 
groups of ribonucleoprotein particles precipi- 
tate or form gels in the presence of small 
amounts of polyvalent cation. We have assumed 
that one or more of these fractions serve as 
the monomers from which cytoplasmic gel struct- 
tures are assembled. Electron micrographs 
show the ribosomes as an invariable component 
of the mitotic spindle; pathological cells 





with localised gelation show extensively aggre- 





gated ribosomes within the gel region, while 
larger particles are lysed or extruded. Data 
are to be presented concerning the enzymatic 


activity, solubility, and precipitability with | 


cations of several nucleoprotein fractions frea 
sea urchin eggs and from rat liver, Differen- 
tial behavicr with respect to several of thes? 
properties in preparations from sucrose and 
KCl homogenates will be described and 
discussed. A tentative assignment of the role 
of momomer in cytoplasmic structure-assembly 
will be made to one of the several species of 
ribonucleoprotein particle described, 
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EXTRAHEPATIC METABOLISM OF CORT ICOSTERONE- 
AND PREGNANE 3¢,17a-DIOL 11,20-DIONE 4C14, 


yLGrosser™, D.L.Berliner* and T.F.Dougherty, 


bop Anatomy, Univ. of Utah, Salt Lake City, 





- Previous investigations have shown that 
gogesterone (J-Biol.Chem.221:449,1956) and 
wrtisol (Arch.Biochem. & Biophys.77:81, 1958) 
genot conjugated in eviscerated rats. Since 
grticosterone appears to be the major cortico- 
geroid produced by the adrenal gland of the rat 
jjwas chosen as one of the compounds for this 
gulye The liver has been shown to be the major 
ste of reduction of the 3 ketone and conjuga- 
ion of these steroids. It seemed, therefore, 

inent to know if extrahepatic tissue could 
wnjugate a 3 hydroxylated steroid (Pregnane 3c, 
Ya diol 11,20-dione). It was found that neith- 
g steroid was converted to water soluble conju- 

in eviscerated rats. However, cortico- 

serone was metabolized to 1l-dehydrocortico- 
serone and other compounds by extrahepatic 
tissue, showing no “utilization” of carbons from 
te gonane nucleus. Only oxidation-reductions of 
mstituted groups in the molecule are involved 
ip the mechanism of action of corticosteroids. 
fe metabolism of various steroids in vitro by 
fibroblasts (Biochem. & Biophys. Acta,26:591, 
1958), and loose connective tissue (Proc. Soc. 
bptl.Biol. 98:3,1958) is very similar to that 
peviscerated rats. 














WRETION OF PEPSINOGEN BY PYLORIC GLANDS. M.I. 
fossman. V.A. Center and U.C,L.A. Medical Cen- 
wt, Los Angeles. 

Uatil 1922 the question of secretion of pep- 
tia by pyloric glands was actively debated. 
béern histological and biochemical methods 
lve not been applied to the problem. Pouches 
dthe pyloric gland area were made in 8 dogs. 
Masection of the stomach was a maximum of 5 
i above the pyloric sphincter. Dr. I.N. 
tks of the Fels Research Institute, Philadel- 
tla made histological examinations of biopsies 

mucosa from this line of transection. After 

ing with aurantia, hemalum and PAS, all 
1 epithelial cells were PAS-positive ex- 
a few which stained weakly with aurantie 
had morphological characteristics of parie- 
cells. Wo cells staining with hemalum like 
peptic cells of the fundic glands were seen. 
juice secreted by these was scant 

to 3.0 ml./hr.), alkaline (pH 7.5 to 8.2) 
viscous. Injection of histamine or feeding 
Rot augment flow. All samples from all 
contained protease active on hemoglobin 
tadio-iodinated serum albumin substrates at 
2. This was resistant to alkali 
9) before acidification but was inactivated 
Nalkali once it had been acidified. ‘The pli- 
tivity curve of pyloric juice was essentially 
tical with that of crystalline pepsin. Mean 
plytic activity of juice was equivalent to 
MW micrograms per ml. of crystalline pepsin. 
tis concluded that pyloric glands, devoid of 
ic cells, secrete pepsinogen. 
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THYROID ACTIVITY AND ASSAY OF LACTOGENIC HOR- 
MONE. Ce Ee Grosvenor and C. W. Turner 


(intre eo he » Ve ’ 
Columbia. 

A method is described for the determination 
of thyroid secretion rate (TSR) of individual 
common pigeons which involves the administra- 
tion of graded levels of 1-thyroxine and 
measuring, by radioiodine tec es, subse- 
quent suppression of thyroidal 1131 output. 
Individual TSR ranged from 1.0-2.5 ug/100 g 
with an average of 1.94 t .07 ug/100 g 1- 
thyroxine. “Rate of release of thyroidal 1131 
observed prior to TSR determination resulted in 
an gverage biological half life of thyroidal 
1131 of 2.32 t .3 days; those with faster re- 
lease rates also had higher TR's. There was 
no significant correlation between TSR and sub- 
sequently determined crop-sac response to 2.8 
ug lactogenic hormone/pigeon when assayed by 
the "micro" method. An average crop-sac pro- 
liferation of 2.60 t .10 cm diameter was ob- 
tained. The production of uniform thyroid 
hormone levels in additional p » by the 
daily administration of 2.5 100 g 1- 
thyroxine, did not significantly alter the 
a crop-sac response (2.52 t .08 com dia- 
sethabe The production of more uniform crop- 
sac responses suggests, however, that the 
thyroid hormones may be involved in the extent 
to which crop milk is produced in the common 
pigeons 
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THE EFFECT OF VARYING THE PHENYLALKYL GROUP IN 
SOME h=-CARBOXYLATE AND h-ACYLOXY-1-PHENYLALKYL- 
INES ON THEIR ANALOETIC ACTIVITY. 
Le Grumbach. Sterling-Winthrop Res. Inst., 
ensse. T, NeYeo 
Changes in analgetic potency caused by vari- 


ies, the same relations hold with lengthening 
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DECREASE IN THRESHOLD ASSOCIATED WITH HYPER- 
POLARIZATION IN MUSCLE. R. Guttman and S.M. 
Ross*. Brooklyn College; State Univ. of N.Y., 
College of Med.; and Marine Biological Lab., 
Woods Hole. 

Prolonged treatment with sufficiently high 
concentrations of metabolic poisons in general 
depolarizes nerve and muscle fiber membranes, 

and finally renders the tissues irreversibly in- 
excitable. When us smooth muscle, (anter- 
ior byssus retractor), was treated with 5 mM 
NaCN, however, it was noted that this final ef- 
fect was preceded by a transitory period of re- 
versible hyperpolarization. It was found that 
the threshold of the muscle for thew, (rapid 
cooling); chemical, (treatment wit! -otassium 
ion); and electrical stimlation, (square wave 
pulses), was markedly decreased during this 
preliminary period of hyperpolarization. The 
threshold for electrical stimulation was exam- 
ined in particular detail. Strength-duration 
curves showed a decrease in threshold averaging 
about 50% during the transitory hyperpolariza- 
tion resulting from treatment with cyanide. The 
situation is doubtless a complex one and may wdil 
involve changes in concentrations of ions in- 
side and outside the fibers, and changes in 
charge as well as changes in membrane in mem- 
brane permeability. 
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FURTHER EVIDENCE THAT ARTERIAL PRESSURE IS 
DETERMINED PRINCIPALLY BY THE RATIO OF ARs 
TERIAL RESISTANCE TO VENOUS RESISTANCE. Arthur 
Ce. on. Dept. of Physiology and Biophysics, 

Ve - Center, Jackson, Miss. 

In thirty-one dogs the total peripheral re- 
sistance was increased in one of three dif- 
ferent ways, (1) by injecting plastic micro- 
spheres into the aorta thereby increasing the 
arterial resistance, (2) by sim ltaneous 
constriction of the large veins entering the 
heart thereby increasing the venous resistance, 
and (3) by performing both of these procedures 
at the same time. Increasing the arterial 
resistance caused the arterial pressure to 
rise almost directly in proportion to the in- 
orease in arterial resistance while the car- 
diac output remained almost normal. On the 
other hand, increasing the venous resistance 
caused both the arterial pressure and the 
cardiac output to fall drastically. When both 
the arterial and venous resistance were in- 
creased in proper proportion to each other, 
the arterial pressure remained essentially con- 
stant while the cardiac output fell moderately. 
Yet, in all of these instances the total periphe 
ral resistance increased despite a rise, no 
change, or a fall in arterial pressure. These 
studies substantiate the thesis that it is not 
the total peripheral resistance that is impor- 
tant in determining arterial pressure wt 
instead the ratio of arterial resistance to 
venous resis tance. 
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THE RELATION OF ARTERIAL O02 CONTENT 1 CORORARy 
FLOW AND MYOCARDIAL Op CONSUMPTION. A. Guse 


G.S. Kurland* and A.S. ¥ . OF he 
Beth TarecT Woapital and Harvard Medio samy 


% 


content on coronary flow and myocardial 0p oop. 


sumption have been studied in the isolated 
rabbit heart utilizing a modified 

technique. Perfusion was performed with a 
cm, water pressure head using Ringer-Locke go. 
lution containing varying concentrations of 
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pheric pressure. Myocardial Oo consumption 
estimated from coronary flow and A-V differ. 
ences across the heart. 02 capacities of per. 
fusing fluids varied from 16-2 vols.%, but were 
otherwise identical in pH, salt concentrations 
and viscosity, A shift from a high to a lower 
02 content fluid resulted in increased coronary 
flow; the reverse change was followed by de. 
creased flow. Op consumption ree 
mained constant with an arterial 
above 2 vols.%, but at this level fell 
bly by 15-30%. It is concluded changes in 
coronary resistance cannot be due to changes in 
arteriolar Op tension since this was atmos- 
pheric and constant throughout the experiment, 
Changes in O02 tension at a more peripheral level] 
in the vascular tree or myocardium, with a re. 
flex effect on the coronary resistance, or the 
accumulation of vasodilator metabolites are 
postulated as responsible for the observed 
changes in coronary flow. 
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THE MECHANISM OF HISTAMINE EDEMA. F. J. * 
Northwestern U. and VA Res. Hoop. hbaaee 

Small venous pressure (SVP) in the dog fore- 

limb rises when histamine is administered into 
the brachial artery (IA) in amounts without 
great effect upon aortic pressure (AP)(Am J Phy- 
siol 171:731, 1952). This rise does occur 
When blood flow rate is held constant (Fed Proc 
17:65, 1958). However, when the infusion 

is incraased to levels which greatly lower AP, 
SVP rises and the leg becomes edematous despite 
a constant flow rate (Cire 18:732, 1958). Mn 
additional 36 animals have been studied. Nine 
ng/min IA (AP down 15 mm Hg) immediately increa- 
sed SVP without affecting interstitial pressures 
(IP). Edema occurred whenever SVP exceeded 26 
mm Hg for 7 min. Only then did IP rise. With 
blood flow rate constant, 97 yg/min IA (AP dow 
66 mm Hg) produced a delayed rise in SVP which 
correlated in the same way with the appearance 
of edema, was unassociated with a rise of IP ur 
til after the appearance of edema, was unaffect- 
ed by foreleg nerve section but was partially 
abolished by the adrenergic blocker, phentola- 
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mine. When AP was equally lowered by IV infu- 8.5 
sion, SVP did not exceed 20 mm Hg. Phentolamine J byirc 
completely abolished this rise. Hence, IA his- a,\ 
tamine raises SVP by dilating arterioles or by | #5. 
dilating arterioles and constricting veins. Te} fract 
venous constriction is partly the result of an | the « 
adrenal discharge. Since edema occurs only when} ‘reas 
SVP approaches plasma colloid osmotic pressure | Sgn 
and since capillary pressure cannot be lower stati 
than SVP, elevation of capillary hydrostatic detwe 
pressure is an adequate explanation for histe- f chang 


mine edema. 
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M quprIBILITY TO OUABAIN AND PHYSIOLOGIC 24- 
gOR PERIODICITY. Frans Halberg, Erhard Haus* 
#*, Univ. of Minnesota Med. 
» Minneapolis, and Cambridge State School 
gf Hospital, Cambridge, Minn. 
four experiments each involved about 140 
ule Dg (Dilute Brown, Subline 8) mice, 4-5 
paths of age. The animals were kept under 
qniitions standardised for periodicity analy- 
de (J. lancet 73:20, 1953), in light fram 
6:00 to 18:00, alternating with 12 hrs of 
In each experiment, 7 groups of 
emperable mice were used at 4-hr intervals, 
parting at 08:00. Each mouse was injected 
ip. With .5 mg/.2cc saline/20 gm body weight 
ef Quabain (Lilly). Mortality rates were re- 
grded 10 minutes and later after injection. 
feak mortality occurred at 8 A.M. or 12 P.M. 
(omistently, percent deaths at these times 
wre significantly higher than the correspond- 
ing values recorded at 24:00. (P .00l). 
Seak" susceptibility to Ouabain differs in 
tining from certain other susceptibility peaks, 
studied in other mice of the seme stock, but 
of different age (Science 128:657, 1958). 
fhe phase of physiologic 24-hr rhythms may 
qitically affect the chances of survival from 
aposure to noxious agents. Analysis of sus- 
eptibility rhythms provides a physiopatho- 
approach to problems of natural resis- 
tance; it is of interest in bicassay, as a 
significant source of variation. 


U6 
WFECTS OF FLYING HIGH-SPEED AIRCRAFT ON PLASMA 
CRTICOSTEROLDS AND BICARBONATES. B. Hale, 
dames P. Ellis, Jr., and Cl H. vi 

. DY P ‘ ° ation 
Medicine, USAF, Randolph AFB, Texas. 

While flying high speed aircraft, such as 
fighter or interceptor, pilots frequently hy- 
perventilate to a degree sufficient to induce 
mrked alkalosis. Psychogenic factors are 
thought to be responsible for the hyperventi- 
lation. In the present study comparison was 
mie of pre- and post-flight plasma bicarbo- 
mte (determined titrimetrically) and cortico- 
stercid levels (Sweat's method) for 20 instruc- 
tor pilots and 47 student pilots flying F-100 
tircraft (50-minute flights). No differentia- 
tion of students and instructors was possible 
m the basis of either pre-flight or post- 
flight values; therefore, the data for the two 
groups were combined. Post-flight blood sam- 
ples are representative of recovery from flight 
effects since there was always a few minutes 
delay after landing. Plasma bicarbonate values 
following the flight were 1.1 + 9.2h mEq/1 (mean 
$§.E.) lower than pre-flight values. Free 
hyirocortisone was increased 5.8 + 0.70 yg/100 
a, while the conjugated hydrocortisone increas- 
«5.7 0.75. The free corticosterone-like 
fraction increased 3.1 + 0.34 ng/100 ml, while 
the conjugated corticosterone-like fraction in- 
treased 3.2 + 0.35. Each of these changes was 
significantly different from zero (P<.001). No 
statistically significant correlation was found 
between the change in bicarbonate and the 
tanges in the steroid fractions. 
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INFLUENCE OF CONCOMITANT STRESS ON STH INDUCED 
HYPERTENSIVE CARDIOVASCULAR DISEASE. 
C. E. Hall and 0. Hall’. The Carter Physiology 
laboratory, University of Texas Medical Branch, 
Galveston. 

Immature female rats of the Holtzman strain 
were sensitized by uninephrectomy and high 
NaCl intake. ‘Ten served as controls, ten were 
treated with STH, fifteen were exposed to daily 
electrostress and fifteen were stressed and 
treated with STH. Hormone dosage was begun at 
2 mg/100 g and raised to 3 mg at 15 days, the 
experiment being continued for 32 days. Stress 
alone interfered slightly with growth of both 
uninjected and STH treated animals. A moderate 
degree of hypertension without cardiovascular 
lesions was induced by stress alone; STH alone 
caused a greater degree of hypertension with 
some renal damage; and the two together pro- 
duced yet greater hypertension and more severe 
renal lesions. The gross and histologic organ 
findings will be discussed together with the 
implications of the data as they bear upon 
the established effects of stress on certain 
other types of hormonally induced hypertension. 


Supported by RG 4833, National Heart Institute, 
Bethesda, Md. 
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RESPONSES TC HYPOTHALAMIC COOLING IN CONSCIOUS 
DOGS. H. T. Hammel, M. Fusco,* and J. D. Hardy, 
Dept. of Physiology, Univ. of Penna., Medical 
School, Philadelphia, Penna. 

Local hypothalamic cooling has been achieved 
in normal conscious dogs while resting in a neu- 
tral environment. Skin, rectal and hypothalamic 
temperatures were recorded continuously during 
the experimental periods. On the day of the 
tests four thermodes of 20-gauge thin-walled 
stainless tubing sealed on the lower end were 
passed through the skin, through sleeve guides 
(previously driven through the skull as des- 
cribed by Lilly, Science, 127:1181, 1958, )and 
through the dura rain substance down to 
the level of the hypothalamus. Cool water cir- 
culating through each thermode lowered the 
temperature of the hypothalamus by as much as 
5°C as measured by a thermocouple 3 mm from the 
tip of a thermode. Vigorous shivering was pro- 
duced in a neutral environment for rectal tem- 
peratures as high as 39°C; however, much less 
local hypothalamic cooling was required to pro- 
duce shivering when the basal rectal tempera- 
ture was between 37°C and 38°C. These results 
support the classical view that the brain tem- 
perature combines with the skin temperature to 
maintain the appropriate response to cold ex- 
posure and they do not support the view ex- 
pressed by Hensel, Ergbn. Physiol. und Exper. 
Pharmakol., 70:166, » that under normal 
Conditions cooling of the hypothalamic centers 
has no definite physiological significance, 

















and other evidence suggests that Tl has some 
direct influence on gluconeogenesis from pro- 
line as well as on oxidative processes in 
kidney tissue. 





serotonin synaptic inhibition, while the same 
can be done rapidly by cocainizing the crushed 
region. Similar analyses of the influence of 
other cranial afferents contribute to the pictutt, 
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DEFICIENCY OF PLASMA THROMBOPLASTIN ANTECEDENT EFFECT OF POTASSIUM ON TRANSMUCOSAL RESISTANCE vA 
(PTA) EXPERIMENTALLY INDUCED IN DOGS BY AMNI- OF THE FROG GASTRIC MUCOSA. John Be Harrigs osM 
OTIC FLUID INFUSION. Hampton, J. W.*, Bird, and I. S. Edelman. Dept. of cine, Ve ogy 
R. M., Jaques, W. E., and Randolph, B.* Univ. of California, San Francisco. 
of Okla. Medical Center, Oklahoma City, Okla. Previous studies in the isolated frog 169) 
In 18 experiments, 9 dogs of both sexes were gastric mucosa demonstrated that the trang. atu 
infused intravenously with either autologous, mucosal potential difference (P.D.) varies flo 
homologous or human amniotic fluid in order to inversely and the rate of Ht secretion varies ed. 
determine the effect on the coagulation mecha- directly with the potessium concentration of 5 
nism. No clotting abnormalities were noted be- the nutrient solutions. The effects of 25 
fore the infusions. Following the infusions 4 potassium on the bioelectric properties of the oo 
findings were consistent and noteworthy. The gastric mucosa have been analyzed in more abr 
Quick one-stage prothrombin time was unaltered. detail by studies on the transmucosal re- las 
Fibrinogen fell slightly and for a short period sistance measured by sending small currents flor 
The prothrombin consumption time was markedly through the isolated mucosa mounted in plastic vel 
shortened at 15 mins. and slowly returned to chambers. P.D. measurements were made with a tim 
normal during the next 24 hrs. Thromboplastin recording millivoltmeter before, during and clu 
generation as tested by the method of Biggs, after passing a direct current of 35 micro- prot 
Douglas and MacFarlane was prolonged only when amperes for 10 seconds through mucosae taken ace 
the serum of infused dogs was used in the re- from Rana Catesbeiana. The transmucosal flu: 
action. Addition of normal human or normal dog resistance and current flow associated with the 
BaSO4 adsorbed plasma or serum corrected the the spontaneous P.D. were calculated on the ur 
defect. It was not corrected by addition of assumption that the mucosa represents a of 
serum from a PTA deficient human although the simple direct current circuit. The nutrient ris 
defect in this human serum was corrected in potassium concentration was changed in a anc 
vitro by the addition of normal dog serum. We stepwise fashion from 1.0 to 9.0 mEq/L. This lar 
conclude that a temporary clotting defect was associated with no change in transmucosal ren 
functionally similar to human PTA deficiency resistance which had a mean value of 130 cue. 
was produced in dogs by intravenous injections ohms /om?. Since the spontaneous PeD. averaged sin 
of amniotic fluid. 32 mV at 1.0 mEq/L of potassium and 14 mV at tal 
9.0 mEq/L of potassium, there apparently was the’ 
a selective depression in the gastric e.mef, the 
and consequently a proportionate fall in rea 
current flow at these spontaneous potentials res: 
produced by elevation of nutrient potassium acr 
concentrationse ure 
250 252 a4 
I VITRO EFFECT OF THYROXINE ON CARBOHYDRATE THE INFLUENCE OF CRANIAL AFFERENT IMPULSES OW AD 
METAPOLISM OF KIDNEY OORTEX. R. W. Hanson, CEREBRAL SYNAPTIC INHIBITION, E. Ross Hart* Ras 
Ke He Lindsay” and S. B. Barker. Dept. of and Amedeo S. Marrazzi. VA Research Labs, in ick 
Pharmacology, University of Alabama Medical Neuropsychiatry; Pittsburgh, Pa. of 
Center, Birmingham 3, Alabama. Peripheral actions by altering afferent in- nt 
Continuing studies on in vitro metabolic flow could modulate central effects. We have 
actions of thyroxine (Tl) on slices of kidney previously effected a major separation between bas 
cortex from thyroidectomized rats, we have central and peripheral effects of blood borne thy 
found that Tl maintained the oxygen consump- exogenous influences on cerebral synaptic func- wit 
tion in a Ringer-proline medium at least at tion by resorting to common carotid a. injection; div 
the starting level for 15 hours at 37°, thus building up an effective ipsilateral brain the 
whereas control tissue fell off after 9 hrs. concentration which, on general blood stream all 
Oxygen consumption with Tl decreased starting dilution becomes subthreshold for peripheral per 
at 18 hrs, but was greater than controls at effects. Because of use of substances with po- ing 
all times beyond 9 hrs. There was net pro- tentially profound effects on pulmonary and on of 
duction of anthrone-reactive carbohydrate baro and chemo receptors, it has become of in- ie 
over the first 6 hrs in the controls and terest to re-examine te problem and assess these 
over 9 hrs with Th. Carbohydrate levels fell influences directly. The vagus nerve in the nek} ded 
off thereafter, less rapidly with Th, so that offers a readily accessible and manipulatable on 
more carbohydrate was present in the Th ves- source of afferents whose influence turns out dit 
sels from 6 through 1{ hrs. There was net to be complex. Section of the vagus, although ois 
lactic acidogenesis, preater in the Th ves- it has little effect on control cortical post- nat 
sels than in controls. When the experimental synaptic potentials evoked transcallosally in oat 
procedure involved incubation at 5° between cats, reduces the synaptic inhibitory effect tre 
the daily 1.25 hrs manometric measurements at of serotonin. The reduction, however, is temp- Thy 
37°, Th maintained the oxygen consumption for orary and, as demonstrated by crushing rather phe 
three days, while the control tissue decreased, than simple cutting and subsequent local ap- we 
starting with 2) hrs. The Tl vessels showed plication of cocaine, it arises not in the in- wat 
a continued net gain of carbohydrate over the terruption but in the generation of impulses cel 
entire 3 days, in contrast to no increase for by the cut. The subsequent slow sealing off Lig 
the controls after the first 1.25 hrs. This of the irritated region allows return of full oa 
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© aan RESISTANCE CHANGES PRODUCED BY HYPER- 
ggmOTIC SOLUTIONS. R. B. Harvey. Dept. Physiol- 
Univ. of Utah, Salt Lake City. 
Isolated dog kidneys were perfused with 

1.5% PYP electrolyte solution at low temper- 
sture (5°C). Perfusion pressure, venous out- 
flow, kidney weight and urine flow were record- 
ed, At constant temperature and perfusion 

ssure, venous outflow gradually decreased 
fos in fo minutes). The addition of 60 milli- 
sed mannitol to perfusion fluid caused an 
abrupt, large increase in flow (500%) which 
jJasted at least 40 minutes. This increase in 
flow was accompanied by a decrease in kidney 
veight, which was small (2%) but parallel in 
time course to the flow changes. It is con- 
cluded that the decrease in vascular resistance 
produced by hyperosmotic mannitol solution is 
accompanied by the loss of a small quantity of 
fluid from the kidney. This fluid loss is via 
the vascular system and not through changes in 
urine flow. In individual experiments the loss 
of fluid and the resistance changes were nearly 
proportional. No changes in vascular resist- 
ance were found when doses of epinephrine as 
large as 500 micrograms were injected into the 
renal artery. The location of these volume 
changes within the kidney has not been deter- 
mined. However a comparison of mannitol con- 
taining solution with urea solutions showed 
that urea solutions had less effect on flow and 
the effects were of shorter duration. It seems 
reasonable to postulate that the vascular 
resistance change resulted from a fluid shift 
across some barrier which was more permeable to 
urea than mannitol. 
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A DIURNAL RHYTHM OF PHOTOSYNTHESIS. J. Woodland 


Rast: rachan (intr. by Freder- 
ick Sargent, II). Div. of Biochemistry, Univ. 
of Ill., Urbana, and Biology Div., Oak Ridge 
Natl. Lab., Oak Ridge,Tenn. 

The marine dinoflagellate polyedra 
has been previously reported to possess diurnal 
rhythms with respect to its bioluminescence and 
with respect to the time of day at which celi 
division occurs. Iaminescence is greatest in 
the middle of the night, and at least 85% of 
all cell divisions which occur in a 2k-hour 
period take place during a 5-hour period spann- 
ing the end of the dark period and the beginning 
of the light period. ‘The rate of photosynthe- 
sis, as measured by the rate of incorporation of 

» shows ea similar rhythm, the maximm rate 
being observed in the middle of the day. When 
cultures are transferred from day-night con- 
ditions to continuous dim light the photosynthe- 
sis rhythm continues with a period of approxi- 
mately 24 hours, provided assays are made at 
saturating light intensities. When cultures are 
transferred to continuous bright light the 
thythmic changes are no longer observed. The 
phase, or time at which the maximm in rate 
occurs, may be caused to bear any desired re- 
lation to solar night and day by growing the 
cells on appropriately scheduled artificial 
lights. These and other properties of the 
Photosynthesis rhythm are similar to the proper- 
ties of the previously described rhythms. 
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OBESITY IN MICE BEARING ACTH-SECRETING AP 
TUMORS. F B.C iar) 


The degree of obesity developing in tumor- 
bearing mice closely parallels the changes in 
the islets of the pancreas, the latter consist- 

of hypertrophy, cavitation, and degramla- 
tion of beta cells (Hausberger and Ramsay, 
1957). Am experiment was designed to elucidate 
the etiological mechanism of this type of obes- 
ity. Excess weight gain and increased food in- 
take were noted 8 to 10 weeks after grafting. 
Shortly before this time, one group of mice re- 
ceived food sufficient to allow the same rate 
of weight gain as seen in controls fed ad lib. 
(A). Another group of experimental mice and 
controls was forced to slowly lose weight (B). 
After six weeks, body fat in both groups was 
considerably higher in grafted mice than in 
controls with the same body weight; body pro- 
tein was lower. Moderate hypertrophy and cave 
itation of the islets was found in most exper- 
imental animals, suggesting increased insulin 
secretion. Postprandial blood sugar levels 
were lower than in ad lib. fed controls. Simi- 
larly, combined cortisone and insulin adminis- 
tration produced fat accumlation in rats with- 
out gain of body weight under certain condi- 
tions. In contrast, hypothalamic hyperphagic 
rats, fed like group A, showed normal hody 
composition and no islet hypertrophy. 

Supported by PHS grant No. A=-1952. 
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EFFECT OF CONTINUOUS GLUCOSE INFUSION ON RAT 
HEPATIC GLUCOSE-6-PHOSPHATASE ACTIVITY, 
R, D, Hawkins*, M, A, Ashworth*, H, Schachter* 
and R, E, Haist. Dept. of Physiology, Univ. of 
Toronto, Toronto, Canada. 
Continuous infusion of glucose (0,8 ml./hr. 

of a solution containing 50 g. glucose/100 ml.) 
caused a depression of hepatic glucose-6-phos- 
phatase activity which was maximal 72 hr. after 
the infusion was started. Since continuous 
glucose infusion has been shown to cause an 
increase in the volume of the islets of the 
pancreas (Kinash and Haist, 
Physiol, 32:428, 1954) and * insulin has been 
shown to cause a decrease in the level of 
activity of hepatic glucose-6-phosphatase 
(Ashmore, Hastings, Nesbett and Renold, J, Biol. 
Chem, 218: 77, 1956), it was decided to inve 

ate the response of hepatic giuscss-6-phos- 
phatase to a continuous glucose load when the 
amount of functional islet tissue was greatly 
reduced, It was found that the infusion of 
glucose into alloxan-diabetic rats brought 
about no significant change in the elevated 
level of activity of hepatic glucose-6-phos- 
phatase in these animals. In rats in which a 
deficiency of islet function was temporarily 
induced by a 4-week period of daily insulin 
injections, glucose was relatively ineffective 
in depressing glucose-6-phosphatase activity 
during the early stages following insulin 
withdrawal, whereas, when the time following 
insulin withdrawal increased, the ability of 
glucose to depress liver glucose-6-phosphatase 
activity returned, 
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LEFT VENTRICULAR VOLUME AS ESTIMAT™D BY A 
TECHNIQUE OF ELECTROMAGNETIC PLETHYSMOGRAPHY 
AND LEFT VENTRICULAR PERFORMANCE IN ANESTHE- 
TIZED INTACT AND OPEN CHEST DOGS. Edward Haw- 
thorne and Sheridan L.C. Perry.* Dept. of 
Physiology, Howard Med. School, Washington,D.C. 
Instantaneous changes in left ventricular 
volume (LVV) was monitored in dogs by a tech- 
nique of electromagnetic vlethysmography (erry 
and Hawthorne, J.Nat.M.A. 50:117,1958). Termi- 
nal calibration in each dog made it vossible to 
relate changes in volume in terms of ccs of 
blood. Changes in LVV were recorded sirultan- 
eously with left ventricular pressure, (and in- 
trathoracic pressure near the heart in "closed 
chest" dogs). In some, observations were made 
with the chest open and also after chest clo- 
sure with evacuation of air. Analyses of the 
data obtained indicated that there wes a clear 
linear relationshiv between end-diastolic LVV 
and stroke work in "open chest" studies; that 
there was no such clear relationship in the 
"closed chest" dog; and that the LVV increased 
markedly with chest closure. The typical con- 
tour of LVV curves indicated an increase in 
volume during the vhase of isometric contrac- 
tion. It is suggested that factors other than 
end-diastolic volume are pre-notent in deter- 
mining left ventricular verformance in the in- 
tact animal. Pressorecentor control of veri- 
vheral resistance may be chief among these. 





258 
PERMEABILITY OF THE TOAD BLADDER TO UREA AND 
THE EFFECT OF NEUROHYPOPHYSEAL HORMONE. R. M. 
Hays, E. Lamdin, R.H. Maffly and A. Leaf. 
(Intr. by W.B.Schwartz). Dept. of Med., Mass. 
Gen. Hosp. and Harvard Med. School, Boston,Mass. 
Isolated halves of toad urinary bladders 
were‘mounted as membranes separating jootenic 
Ringer's media. Tracer amounts of cl4_urea 
were placed on either side and from the rate of 
appearance of isotope on the opposite side a 
permeability coefficient, K, was calculated for 
both directions across the membrane. With pair- 
ed bladder halves no significant difference was 
found between values for K in the two directions 
indicating no active transport of urea across 
the bladder. As the permeability coeffecient 
was not depressed by increasing the concentra- 
tion of non-radioactive urea (from 0 to 50 mM) 
in the labelled medium, carrier-mediated dif- 
fusion appears not to be involved. Mammalian 
neurohypophyseal hormone added to the serosal 
medium was followed by an increase of K of ap- 
proximately ten-fold in both directions. In the 
presence of hormone membrane permeabiiity to 
urea was one-third that simultaneously observed 
for water, so that the expected ratio of their 
free-diffusion coefficients was approximated. 
Specificity of hormonal action with respect to 
urea is emphasized by absence of hormonal effect 
upen membrane permeability to thiourea. With 
c**-urea in the mucosal medium, an increase in 
tissue radioactivity after hormone indicates 
that, with respect to urea, an action of neuro- 
hypophyseal hormone is to reduce a diffusion 
barrier at the mucosal surface of the membrane. 
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CALCIUM ABSORPTION AND INTESTINAL FLORA, 
Franklin W. Heggeness (Intr. by John R. Murlin) 
Dept. Physiology, Univ. of Rochester School of 
Medicine and Dentistry, Rochester, N. Y, 

In studies concerning the effect of galac. 
tose on calcium excretion in the rat the addi. 
tion of chloramphenicol to the diet reduced 
fecal calcium but did not change urinary 
calcium excretion. In follow-up studies Using 
a 60% galactose or glucose diet with adequate 
calcium and complete vitamin supplementation, 
rats receiving alecemnelidl mgn/gm of 
diet) consistently showed a greater calcium 
absorption than pair fed control animals not 
ingesting antibiotic. Similar results were 
found with neomycin. Magnesium absorption was 
also enhanced but not as consistently as that 
of calcium. Fecal calcium excretion of rats 
fed antibiotic with a diet sufficiently low in 
calcium to produce a negative calcium balance 
was less than that of pair fed control animals 
but the difference was not great enough to 
account for the improved absorption noted with 
adequate dietary calcium. The only consistent 
difference observed between the two groups of 
animals was a markedly distended cecum in rats 
receiving antibiotic. Though animals re- 
ceiving antibiotic did not have diarrheal 
stools, water content of cecum was several 
times greater than that of pair fed animals 
not receiving antibiotic. 


260 
ADRENAL CATECHOL AMINE CONCENTRATIONS FOL- 
LOWING ENDOTOXIN ADMINISTRATION. M. H. Heiffer, 
R. L. Mundy and B. Mehiman (intr. by C. E. Leese), Walter 
Reed Army Institute of Research, Washington, D, C. 

New Zealand albino female rabbits were divided into two 
groups. One group received, intravenously, 5 mg/kg of bac- 
terial endotoxin (E. coli, Difco). The control group received 
an I. V. injection of 0.9% NaCl. The animals were kept ina 
quiet room for one hour. They were killed by a blow behind 
the neck. The adrenal glands were removed, cleaned, weighed 
and ground in an acid-methanol solution within 3-5 minutes. 
The catechol amines were extracted by the Montague techni- 
que and measured by the Weil-Malherbe and Bone method. In 
a second experiment both groups of rabbits were kept in 
cages for six hours before they were killed. At the end of 
one hour the epinephrine concentration in the adrenals of 
the control animals was found to be 0.781 + 0.105 mg/g of 
tissue, while the concentration in the endotoxin treated group 
fell to 0.501 + 0.066 mg/g (P <.05). There was no statisti- 
cally significant change in the norepinephrine concentration 
(0.139 + .014). Six hours post endotoxin administration, the 
adrenal epinephrine level fell from 0.894% 0.103 mg/g of 
tissue in the control group to 0.289 + .065 in the endotoxin 
group (P< .001). The norepinephrine level of the control 
group was found to be 0.140 + .014, while in the endotoxin 
group it was 0.078 +.017 mg/g of adrenal tissue. The sig- 
nificance of these results will be discussed. 
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4 MOVEMENTS AND THE MAINTENANCE 
OF TUMOR CELL VOLUME. H.G. Hempli 
(intr. by D.J. Edwards), Cornel[Univ. Mel. Gil. 
WY., N.Y. 

further studies have been carried out on the mecha- 
ins for the maintenance of the volume of the Ehrlich 
gecites tumor cell. {ci]; is found to vary linearly — 
vith [Cl]¢ when [Cl], is replaced either by SO4 * 
@NO3 , implying a passive distribution for this ion. 
Mewbrane potentials calculated from the slopes of 
these linear relations varied from -12 mv to -24 mv. 
inthe absence of external chloride, as much as 40% 
ofthe original cell Cl remains jn the cell. Since \K 

140 meq/kg H2O for Hide of 6-7 megs/l 

and [Na]; averages 22 meq/kg H7O when [Na ¢ is 
170 meq/|, both of these ions are out of electrochemi- 
cal equilibrium. When [K]¢ is increased from 4 meq/ 
|to 94 meq/! by replacement of [Naje , cell K re- 
mins unchanged. Cells exposed to 2 x 1074 M Cutt 
vill swell concomitant with the inward movement of 
Nat and loss of Kt. This response is minimized if the 
wternal Na* is replaced with the larger ion, choline. 
Active transport of K* or Na* may be initiated by di- 
luting the cells in a Kt-Na* Ringer solution without 
glucose with fresh medium also without glucose. Again, 
as was shown for activation resulting from temperature 
thifts, an obligatory 1; 1 relation between Na* ef- 
flux and K influx is lacking. 


262 
DIMINISHED FOOD INTAKE AS THE CAUSE 
OF DECREASED HEPATIC INACTIVATION OF 
CORTICOSTERONE FOLLOWING EXPOSURE 
10 VARIOUS NOXIOUS STIMULI. A. L. Herbst? 
F.E. Yates and J. Urquhart. Dept. of Physi- 
ology, Harvard Med. School, Boston, Mass. 
Male and female rats (250-400gm) were sub- 
jected to cold (0°C), laparotomy, splenectomy, 
fast or hypoxia (11.5% 02). The latter three 
groups showed a severe impairment in hepatic 
reduction of corticosterone at ring A. Over- 
night fast caused a 50% loss of A*-steroid hy- 
drogenase activity, which involved both a loss 
of enzyme and a decreased availability of coen- 
zyme, TPNH. This fast effect on corticosterae 
metabolism was reversed by 24 hours of nor- 
mal food intake. The impaired steroid metabo- 
lism in the splenectomized and hypoxic groups 
could be exactly duplicated in pair-fed normal 
animais. Cold and laparotomy did not affect 
either food intakes or hepatic metabolism of 
corticosterone. By means of graded food in- 
takes in normal animals it was shown that cor- 
ticosterone metabolism correlates very closely 
with food intake. It is concluded that the pro- 
longed half-life of corticosteroids in blood of 
humans and experimental animals following 
“stress! may be accounted for by the tendency 
of noxious stimuli to diminish the food intake 
and thereby diminish the capacity of the liver 
to inactivate adrenal cortical hormones. 
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EFFECT OF EPINEPHRINE AND CORTICAL STEROIDS OF 
GLUCOSE UPTAKE BY RAT DIAPHRAGM. Marthe ‘erman*® 
and Estelle 2B. Haney Dept. of Physiology, 
Georgetown Univ. Med. Center, Weshington, D.C. 

Work by Walaas end Welaas (J. Biol. Chem. 
187:769, 1950) showed that epinephrine when 
added to the incubating medium inhibits the up- 
take of glucose by the rat diaphragm. In the 
studies to be reported, the effect of cortical 
steroids was studied together with epinephrine 
in vitro and in vivo. Diaphragms of male 
Sprague Dawley rats were incubated in a recipro- 
cating shaking bath at 37°C. Krebs-Ringer 
phosphate buffer containing 140 mg glucose per 
100 ml, was used. For comparison of local and 
systemic effects, epinephrine and cortical ster- 
oide were added either directly to the incubat- 
ing medium or were injected into the animals 
prior to removal of the diaphragm. Inhibition 
of glucose uptake by epinephrine was found to 
be highly dependent on the pH 7.4. A change 
in this value in either direction diminished 
the inhibitory effect. The inhib\tion could 
not be demonstrated in a bicarbo- ate buffered 
medium. Epinephrine in oil, when injected sub- 
cutaneously 6 hrs before removal of the dia- 
phragm produced an augmentation of glucose up- 
take. Pretreatment with 2 mg/kg of hydrocorti- 
sone daily for 7 days induced a significantly 
diminished glucose uptake in the excised dia- 
phragm. Aqueous cortical extract in vitro 
augmented glucose uptake. This effect was al- 
tered by combination with eninephrine. 
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ADRENAL AND THYROID ADJUSTMENTS IN 
WHITE RATS DURING SEASONAL AND THER- 
MAL ACCLIMATION. O. Heroux*, E. Schén- 
baum* and A. Des Marais. Natl. Res. Lab., 
Ottawa, Banting and Best Dept. of Med. Res., 
Univ. of Toronto, and Univ. of Ottawa, Ottawa. 
Adult white rats kept, in groups of ten, out- 
doors for 3 months «luring the winter, developed 
the same degree of cold resistance, similar peak 
metabolism and reduction of shivering but not 
the increased basal metabolic rate shown by 
white rats maintainedindoor at 6°C, for 3 months. 
Histologic examination of thyroid sections and 
determination of "in vitro" corticosteroid pro- 
duction revealed that the indoor 6°C. rats had 
more active hypertrcephied thyroids and less ac- 
tive hypertrophied adrenals than 30°C. controls. 
Outdoor winter rats had smaller regressing 
thyroids than summer controls and hyperactive 
adrenals of a normal size. The differences in 
basal metabolic rate between the two cold accli- 
mated groups are consistent with their respec- 
tive thyroid activities. In view of the metabolic 
effects of the thyroid and cortical hormones, 
the endocrine adjustments observed in the two 
groups suggest different metabolic pathways 
leading to similar capacities for heat production. 
The mechanism for cold acclimation developed 
in the laboratory would then differ from the 
natural seasonal mechanism in its means of 
producing heat but not in its end results. 
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DIET INDUCED VARIATIONS IN TOLERANCE TO ALTI- 
TUDE HYPOXIA IN THE MOUSE. Edward J. Hershgold 
and (intr. by Edwin P. Hiatt) 
Aero Med. Lab., WADC, Wright-Patterson AFB. 
These studies were conducted in an attempt 
to confirm and extend observations on the ef- 
fect of diet on resistance to hypoxia. Areca 
report (Mosinger and Kuhn, Nature 180:1140,195 
indicated that mice with alimentary lipemia had 
diminished survival times at altitude, compared 
with controls fed isocaloric amounts of starch. 
These results were thought evidence of a rela- 
tive hypoxia associated with lipemia. In the 
present study 230 mice brought to a simlated 
altitude of 33,000. feet had survival times dis- 
tributed into three groups depending on the foai 
given them four hours prior to exposure. Ani- 
mals which were fasting (20 hrs) or which had 
been fed coconut, olive or corn oils had sur- 
vival times of about 562 20 secs. Those givena 
normal diet, or one with added olive oil or pro- 
tein survived an average of 110249 secs. Mice 
fed a starch-sucrose, or sucrose solution iso- 
caloric with the lipids lived about 320% 162secs 
The differences are statistically significant 
(p€.01). They show a salutory influence of 
carbohydrate on oxygen utilization at altitude. 
This effect was present when carbohydrate was 
given alone r with either fat or the normal 
diet. Fat acied to a normal diet failed to de- 
crease resistance. Since there was no differ- 
ence in tolerance between the fat-fed mice and 
the fasting, it is felt that lipids are not 
themselves detrimental, but rather, are unable 
to provide the protection conferred by 
carbohydrates. 
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DIRECT STIMULATORY EFFECT OF VASOPRESSIN 
ON THE ADRENAL CORTEX. James G. Hilton, L.F. 
Scian*, C.D. Westermann* and O.R. Kruesi*. Dept. 
of Medicine, St. Luke's Hospital, New York, N. Y. 
It has been suggested that vasopressin stimulates 
adrenocortical secretion by releasing ACTH (Royce 
and Sayers, Fed. Proc. 17: 136, 1958). However, Ni- 
chols, Guillemin and Seibert (Fed. Proc. 17: 398, 1958) 
have been unable to confirm such ACTH stimulation. 
To investigate the possibility of a direct action of 
vasopressin on the adrenal gland, the perfusion tech- 


nique developed in this laboratory (Am. J. Physiol. 192 
525, 1958) was used. Arterial si ay 
sectomized donor dogs was perfused through the isola- 
ted adrenal glands of hypophysectomized recipient 
dogs and the hydrocortisone secreted into the venous 
effluent was measured. It was found that synthetic 
vasopressin added to the perfusate in amounts ranging 
from 0.1 unit to 0.4 units per minute produced marked 
increases in hydrocortisone secretion. In some instan- 
ces vasopressin stimulation was greater than that pro- 
duced by ACTH. Furthermore vasopressin stimulation 
gave an additive effect when perfused ito glands 
previously maximally s‘imulated by ACTH, indicating 
some differences in mode of action. This marked 
direct stimulatory effect of vasopressin upon the adre- 
nal cortex suggests that it may be an important factor 
in the stress phenomenon. (Supported by grants from 
the New York Heart and American Heart Associations 
and the John Polachek Foundation. ) 
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THE DISTRIBUTION GF ACID AND AIXALINE PHOS- 
PHATASE IN HUMAN BRAIN PARTS. 
x 
t tripe* 

Research Hospital, Galesburg, Illinois ang 
Chicago Maternity Center, Chicago, Illinois, 

The acid and alkaline phosphatase activity 
in fetal and adult human brain parts obtained 
at autopsy were analyzed for phosphatase ac- 
tivity using B-glycerol phosphate at pi 9.6, 
phenyl phosphate at pH 4.0, ¥-naphthyl glycero) 
phosphate at pH 9.0 and phenophthalein phos. 
phate at pi 6.0. In fetal brain, values for a}) 
substrates tended to be highest in the meduljs 
with the exception of y-naphthyl phosphate for 
which cortex was highest. For all parts 
the frontal cortex acid phosphatase activity 
was higher than alkaline phosphatase. The 
caudate nucleus showed little activity except 
for acid phosphatase (phenyl phosphate). In 
the adult brain the acid phosphatase activity 
was considerably higher than alkaline 
tase in all areas, The average ratio being 
approximately 3:1. In the adult the highest 
values “+r acid phosphatase were for the cere- 
bellar lobes, the temporal poles and the 
pituitary gland, for alkaline phosphatase the 
tempora? poles and the pituitary showed the 
most activity. 
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UNIT RESPONSES IN AUDITORY CORPEX. J, 3. Hia?, 
Be Me Bonjomin*, P. We Davies, Je Be Rose, 
MW. J. Welker® and 


» 
Univ. of Wisconsin, Madison, Wis., 7nd The 
Johns Hopkins Univ., Baltimore, Md, 

Using 3-5 ys indium filled electrodes mounted 
in a Davies sealed chamber, curves of threshold 
sound pressure vs. frequency were determined 
for 163 cortical units in 13 cats under light 
pentothal anesthesia. Initially positive .6-9 
m¥. spikes occurred in 27 units; the remainder 
were initially negative of .05-.6 mv. ampli- 
tude. The great majority of unit responses t 
the brief tone pulses used as stimuli were 
associated in time with the early evoked slow 
waves; responses of 50-100 msec. latency were 
seen in 21 units, of which 9 were "off" re- 
sponses. Only 4 units in one cat responded 
with sustained bursts of spikes, the typical 
response being 1 or 2 spikes. Responses were 
often irregular or absent for intensities more 
than 20 to 40 db above threshold. Spontansous 
activity was noted in 37 of the units responi- 
ing to tones. Two spontaneously active unite 
not excited ty tones were completely inhibited 
by certain frequencies. F’fective frequency 
bands at an intensity 40 db above threshold at 
the best frequency varied in width from .2 to 
7 octaves; best frequencies ranged from 600 t 
50,000 cps. The range of best frequencies 
found in each puncture varied from 0 to 5 
octaves; in 40% of the punctures the range of 
best frequencies was .3 octave or less while 
in 80% of the punctures the range was 1.2 oc 
paves or less. Aided by NINDB Grant B~8%, 
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Mo PRESSURE AND VASCULAR DIMENSION CHANGES 

CAUSAL FACTORS IN AUTOREGULATION OF BLOOD 

fou IN THE PERFUSED KIDNEY. L. B. Hinshaw, 
B and C. H. Carlson (intr. 


Bperinents were performed on pump-lung per- 
fused dog kidneys to determine possible rela- 
ps between renal tissue pressure, kidney 


case, and vascular resistances were calculated 
frm measured pressures and flows. Kidneys were 
gighed by a strain gauge weighing device and 
isitial rapid changes in weight as pressure was 
were taken as vascular volume changes. 
jegilts indicate that regulation of renal blood 
flw can be accounted for on the basis of 
tunges in tissue pressure. When the perfusion 
pessure is increased to the point where auto- 
gilation first appears, tissue pressures 
inrease at a rapid rate in the face of progres- 
ively smaller increases in vascular volume. 
fhe resultant tendency for a fall in vascular 
resistance due to an increased vessel diameter 
{sg offset by a disproportionately higher tissue 
pressure. As the perfusion pressure is 
inreased, a decrease in transmural pressure, 
in the glomeruli, is proposed to 
wcount for the progressive rise in vascular 
sistance. Increases in tubular pressure play 
asimilar role. If vasomotor tone is absent 
(qanide perfused kidney), tissue pressures 
inrease as before but their effects on increas- 
ing vascular resistance are partially offset by 
alarger degree of vascular distension as the 
prfusion pressure is elevated. 


0 
THE EFFECT OF HYPOTHALAMIC LESIONS ON THE 
GROWTH OF YOUNG RATS. *, and JAFs 
Stevenson, Dept. of Physiol., Univ. of Western 
Qntario, London, Canada, 

Bilateral electrolytic lesions placed in the 
uterior hypothalamus of male rats 29 to 32 
days old reduced the rate of weight gain begin- 
ting at about 60 days of age (4 wk. after oper- 
ation). Although dwarfed, the experimental 
auinals appeared otherwise to be in good 
health. Upon sacrifice at or about 135 days of 
age the hypothalamic animals weighed 100 gm. 
less and were 2 cm. shorter than their controls. 
Relative to total body weight, the weights of 
heart, liver and kidney of the operated animals 
were not significantly different from those of 
controls of the same age, but were significant- 
ly lighter than those of younger control ani- 
pals of the same weight. The weights of the 
thyroid, adrenals, and gonads fell between 
those of the age controls and those of the 
weight controls but were not significantly dif- 
ferent from either; the adrenal ascorbic acid 
depletion after contralateral adrenalectomy was 
tdequate. Apparently, the secretion of pitui- 
tary tropic hormones for the thyroid, adrenals 
nd gonads was not seriously affected. None of 
the experimental animals showed diabetes insip- 
idus, In the rat, lesions in the anterior 
hypothalamus reduced somatic growth, which sug- 
gests that the secretion of growth hormone may 
be influenced by this region of the hypothala- 


Ms. 
Supported by a grant from the National 
Research Council of Canada. 
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REFLEX COMMUNICATION BETWEEN SKIN AND KIDNEY AS 

INFLUENCED BY AN ACTIVE VISCERO-RENAL REFLEX, 
Elliott Lee Hix (Intr, by I.M, Korr). Dept. of 
Physiology and Pharmacology, Kirksville College 
of Osteopathy and Surgery, Kirksville, Missouri 

In conscious dogs with ureters exteriorized 

in flank skin-flaps, ureteral stimulation pro- 
duces ipsilateral renai vasoconstriction and/or 
facilitates efferent rena’. nerve paths (Hix, 
Am, J. Physiol, 192:191, 1958), The ease with 
which the uretero-renal (viscero-renal) reflex 
can be induced and studied experimentally sug- 
gested a promising approach to the study of 
functional associations between viscero-renal 
and somato-renal reflex phenomena, Unilateral 
thermostimulation (cold) of discrete skin areas 
(2 cm®*) over the trunk and flank (T6-L2) of con- 
scious dogs produced bilateral renal vasocon- 
striction, Vasoconstriction was predominantly 
ipsilateral to the dermatome stimulated, Simul- 
taneous stimulation of a contralateral ureter, 
even at intensities which elicited no observ- 
able renal response, resulted in the reversal 
of this cutaneo-renal reflex pattern, the re- 
sponse becoming predominantly contralateral, 
That is, the facilitatory influence of impulses 
from the ureter on efferent renal pathways 
greatly exaggerated the response of the kidney 
to a stimulus to which it ordinarily responds 
only minimally, These neural association mech- 
anisms may be assumed to have a significant 
bearing on the patho=physiology of unilateral 
renal disease, (Supported by grants from the 
Natl, Inst, of Health (A-1761) and the Am, 
Osteopathic Assoc, ) 
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PRESSOR RESPONSES TO CORTICAL STIMULATION IN 
UNANESTHETIZED CATS AND DOGS, E.C.Hoff, J.F. 
Kell, Jr.,* J.M.Bournet and A.Velow, Depts 
of Neurological Science, Med, Coll. of Vas, 
Richmond, Virginia. 

In 35 cats and dogs, loci in the frontal, 
orbital-frontal anc anterior temporal regions 
of the cerebral cortex and in the posterior 
hypothalamus have been stimlated thro.gh in- 
dwelling Teflon-coated stainless steel unipo- 
lar electrodes implanted aseptically, Ten- 
second periods of stimlation delivered from a 
sine-wave phase-shift oscillator driving a 
cathode follower output (60 cepese; 062-220 ve) 
were administered to given loci 20 to 0 times 
a day for 3 to 6 months. No anesthesia was 
used. Transient rises of femoral arterial 
blood pressure (recorded directly through a 
capacitative pressure transducer) were ob- 
tained from all loci examined, at stimulus 
thresholds below those for motor or other 
responses. loci remained excitable for the 
duration of the experiments and many showed a 
gradual progressive lowering of threshold for 
the pressor response as the months continued, 
With somewhat stronger stimuli (still below 
the threshold for motor movement frcm motor 
areas) pressor effects were attended by pupil- 
lary dilatation, piloerection and salivation 
(all areas) and sneezing (orbital-frontal area). 
No chronic changes in systemic arterial blood 
pressure occurred. Animals received the 
stimulation lying quietly, often with eyes 
closed, opening the eyes often being the 
only behavioral response, 
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SPECIFIC Na+ CARRIAGE BY CEPHALIN IN A MODEL 


SYSTEM. J.F. Hoffman, J.H. Schulman * and 
M.Eden*. National Heart Institute, Bethesda, 


Md. and Dept. of Colloid Science, Cambridge 
Univ. 


A modei membrane system has been constructed 


which consists of two aqueous compartments (A 
and B) and a non-aqueous liquid (butanol) 
membrane (C) connecting A to B. All compart- 
ments were stirred and sampled. All solutions 
used were presaturated. These results have 
been observed: 1)given equimolar Na+ and K+ 
chloride in A; HCl in B, the rate of transport 
of K+ from A to B was greater than the rate 
for Na+. 2)When phosphatidyl ethanolamine 
was added to the membrane phase the transport 
of Na+ exceeded that of K+. The ratio of K+ 
to Na+ in C was approximately 1.4 in case (1) 
and 0.9 in case (2). This alteration in 
selectivity in passage was not seen when 
phosphatidyl choline or Cg hydrocarbons 

with various polar end groups were placed in 
C. 3) Given equimolar Na+ and K+ in both A 
and B and driving the system with CH™ in A 
and H+ in B, there was a selective accumla- 
tion of Na+ over K+ (in B) when phosphatidyl 
ethanolamine was present in C. These and 
other experiments indicate that phosphatidyl 
ethanolamine selectively binds Na+ at the 

A/C interface and uncouples in exchange for 
H+ at the C/B interface. Thus, phosphatidyl 
ethanolamine, confined to the membrane 

phase, serves as a "carrier" of Na+ 

between the two aqueous phases. 
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RELEASE OF LIPASE FROM SURVIVING RAT 
G. H. Hollenberg 


Tufts Univ. School of Med., Boston, Mass. 


The recent demonstration of lipolytic 
activity in extracts of ret heart and adipose 
tissue similar to that of clearing factor 
suggested that surviving rat adipose tissue 
might release lipase under appropriate in 
vitro conditions. On incubation of epididymal 
fat from fed rats in a medium of Krebs-Ringer 

te buffer, serum, coconut oil and 
heparin (125 Y /ml.), a marked rise in the 
unesterified fatty acid concentration of the 
medium occurred, the rise being much greater 
than that noted in the absence of heparin. 
Once initiated, heparin-induced lipolysis 
continued in the medium after removal of the 
fat tissue, the rate of the reaction being 
greater than that which occurred when 
coconut oil was omitted from the medium 
initially and added after removal of the fat. 
Release of fatty acid from the fat tissue 
itself was not affected by heparin. Heparin 
had little or no effect when fat from fasted 
animals was used but the heparin response 
could be restored by refeeding fasted animals 
for 24 hours or by incubating fat fram fasted 
animals with glucose and insulin for 2 hours. 
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ESTIMATION OF THE MODULUS OF ELASTICITY 
OF THE RIGHT AND LEFT VENTRICLES In 


CATTLE, HORSES, SWINE, AND DOGS, j 
Holt, E. A. Rhode, S. A. People 
Kines*. Heart Laboratory, Univ, 6 
Louisville and Depts. of Veterinary 
Medicine and Pharmacology, Univ. of 
California School of Veterinary Medi. 
cine. 

A method has been developed for ga). 
culating Young's modulus of elastici 
E, of the 1. ventricle at the end of 
systole (assuming the ventricle to be, 
sphere), based on a study of the elasti, 
properties of thick-walled hollow rubbep 
spheres. Similar calculations for the 
rt. ventricle are more difficult becangs 
its chamber is quarter-moon shaped. 4 
method has been developed for meas 
the E of the rt. ventricle in which the 
rt. ventricle is assumed to be a sphere, 
inside of which is the spherical l, 
ventricle. In experiments on cattle, 
horses, swine, and dogs intra-ventric- 
ular pressures, end-systolic volumes of 
the rt. and 1. ventricles, and the 
masses of the rt. and 1. ventricular 
muscle were determined. The E was cal- 
culated from this data. E varied from 
385 to 1013 gm/oy2 for the rt. ventricle 
and from 511 to 1313 for the 1. ven- 
tricle. Details concerning these 
methods will be presented. 
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MODIFICATION OF STRESS-INDUCED PITUITARY ACTH 
DEPLETION BY PRE-TREATMENT WITH SALINE 

INJECTIONS. Donald A, Holub end Julien 1, 
Kiteay (intr. by J.V. Taggart). College of 

Physicians & Surgeons, Columbia Univ., N. Y, 

Pituitary ACTH concentrations were measured 

by an in vitro steroidogenic method in rats at 
intervals following a scald stress. Depletions 
of 52 and 66% of control ACTH levels were ob- 
served 1 and 4 hours after stress in intact 
animals. Other rats pre-treated with saline 
injections for 7 dnys prior to stress showed 
ACTH depletions of 18 and 25% of control ievels 
at 1 and 4 hours after stress. An altered 
pattern of ACTH depletion was noted also in 
adrenalectomized rats injected prior to stress. 
Saline injections had no measurable effect on 
resting pituitary ACTH concentration, adrenal 
ascorbic acid depletion following ether stress, 
adrenal weight or adrenal responsiveness to 
exogenous ACTH, Treatment with injections 
prior to stress apparently increases the capé- 
city of the pituitary gland to synthesize ACTH 
rapidly in response to stress. Since ACTH 
release after stress is uninfluenced by such 
treatment, synthesis and release of ACTH tend 
to approximate each other more closely in 
injected than in uninjected animals, accounting 
for the less striking ACTH depletions observed 
in the former group following stress. Measure- 
ment of both pituitary ACTH concentration and 
ACTH release permits conclusions concerning 
ACTH synthesis as distinguished from ACTH 
release. 
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NARY FRACTIONATION STUDIES ON GASTRIC 
IS SECRETIONS. M,1. Horowitz* and 
der. GE Res. Lab.,Mt. Sinai Hosp., N.Y. 

(gnine mucus and para-mucus obtained by 

1 application of acetylcholine (ACh) or 
iodoacetamide (IAA) in Heidenhain pouches, were 
sudied with the aim of fractionation and char- 
gterization of macromolecules.Frozen specimens 
wre thawed, centrifuged and the supernate (Su) 
\yophi lized. Sedimentable gels (ca. 30% of total 
ary weight) from fresh or frozen specimens were 
studied separately. Column chromatography of 
h-Su with calcium phosphate gave only 
pierate fractionation. Protein and carbo- 

te peaks coincided, Owing to low flow rate, 
gi tisk of multiple peaks per component, and 

ing of several components under a single 
peak (separable by electrophoresis), further 
sudies with this adsorbent were postponed. 
Paper. electrophoresis of ACh- and IAA-Su 
(ronal buffer, /2 = 0.075, pH 8.6, 160 volts, 
ginco apparatus) gave 6 protein bands, all PAS 
positive, with the greatest protein concentra- 
tin in the leading anode peak (LAP). Prepara- 
tive starch block electrophoresis of pooled 
MheSu (same buffer, 3°C, 380-400 volts, 30 
hours) gave 4 major protein peaks, with ca. 15, 
19, 10, and 57% of total protein. The LAP con- 
tained the most protein - also 2 protease (pH 
1,5)peaks. Hexosamine (Hex.) determination 
yielded 4 peaks and a long anodal tail, with ca. 
13, 23, 28, 18 and 19% of total Hex. Only some 
lex, peaks coincided with protein peaks. (Grant 
-288, N.C.I., U.S.P.H.S.]. 


8 

fff EFFECTS. OF ADDED INSULIN AND GLUCOSE ON 
8 MONOVALENT CATION AND INORGANIC PHOSPHATE 
WUMBOLISM OF THE ISOLATED FROG SARTORIUS. 


famel B. Horowits* (intr. by Donald 0. Rudin) 
kestern Penna. Psych. Inst., Phila. Penna. 


In vitro insulin brings about an increase in 
the rate of uptake and in the total accumla- 
tion of potassium by the frog sartorius muscle 
wi stimlates the rats of uptake of inorganic 
fhosphate. These effects are independent of 

the presence of glucose. In fact, glucose 
wtually inhibits the rate of uptake of both K 
ai phosphate in the presence and absence of 
inulin. Inhibition of the rate of K42 uptake 
ly a wide range of pentoses and hexoses can be 
demonstrated. As a rule the pentoses have a 
wre pronounced inhibitory effect than the 
hexoses. These observations cast doubt on the 
Mequacy of those theories of insulin action in 
thich insulir$ manifold effects are claimed to 
merge from its influence on the metabolism of 
free monosaccharides. 


The enhancement of K uptake by insulin is 
independent of the uptake of phosphate. Cel- 
lWar electroneutrality is maintained, as shown 
ly studies with Na°* and Na@4, by the exchange 
of cellular Na for K. Changes in cation selec- 
tivity are not limited to Na and K; insulin 
tleo markedly changes the rate of uptake of 
Tubidium and cesium. 
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brated with a synthetic lymph. 
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EVIDENCE FOR THE NON-SYNCYTIAL NATURE OF FROG 
HEART DURING PERFUSION WITH HYPERTONIC SOLUTION. 
T.Hoshiko, N.Sperelakis*, R.F.Keller* and R.M. 
Berne. Dept. of Physiology, Western Reserve 
Univ., School of Medicine, Cleveland. 

Recent evidence from electron microscopy has 
shown that the myocardium is not an anatomical 
syncytium (cf., Fawcett and Selby, 1958); hence 
the possibility of junctional transmission be- 
tween individual cardiac fibers must be con- 
sidered. Since hypertonic solutions may block 
junctional transmission, isolated frog hearts 
were perfused with Ringer's solution made hyper- 
tonic with sucrose or mannitol. During hyper- 
tonic perfusion high-frequency bursts of elec- 
trical activity were often observed with the 
surface ECG, Intracellular recording indicated 
that during the high-frequzacy bursts individual 
cells usually fired short-duration action poten- 
tials in synchrony with the ECG. However, qui- 
escent cells were often found adjacent to active 
cells. At times, individual cells fired at much 
lower frequencies than the ECG frequency. The 
effects of hypertonic perfusion were rapid in 
onset and could be quickly reversed. In control 
and recovery periods neither quiescent cells nor 
asynchronously firing cells were observed. These 
results suggest that junctional transmission 
occurs in normal ventricular muscle and that 
junctional transmission may be blocked by a 
hypertonic medium. The possibility of reversibl: 
transition from a functional syncytium (i.e., 
low ohmic resistance junctions between cells) 
in isotonic medium to a non-syncytial structure 
in hypertonic medium is unlikely. 





280 


CATION-BINDING PROPERTIES OF ANIONIC POLY- 
ELECTROLYTES IN CARTILAGE. David S. Howell 
Barsie Delchamps*and Harry Elden*. Arthritis 
Section, Depts. of Medicine and Biochemistry, 
University of Miami School of Med., Miami, Fla. 
An electrolyte profile determined on pooled 
cross-sectional slices of calf costal cartilage 
(Fed. Prec. 17:560, 1958) provided evidence for 
a large excess of cations between the resting 
cell and hypertrophic cell zones. Binding of 
approximately 2 mEq. cations per milliperiod of 
chondroitin sulfate was postulated. The purpose 
of the present study was to extend these obser- 
vations. Slices of fresh costal cartilage from 
hypertrophic through resting cell zones were 
dried, ground and equilibrated for varying 





periods with 0.03 molar potassium chloride and 


203 molar sodium chloride. Sawules were then 
washed with distilled water, dried and analyzed 
for content of sodium, potassium and sulfur. 

In all histologic zones the ratio of sodium and 
potassium to sulfur was approximately 2. In 
other experiments, purified chondroitin sulfate 
and chondromucoprotein (Sedimentation constant 
6.67 x 10°") from costal cartilage were equili- 
Samples were 
passed through dense microfilters of pore size 
201-.05 micra. Electrolytes remaining in the 
dried solids on the filters were quantitated. 
Over a wide range in sulfur content sodium-to- 
sulfur ratios averaged 4.5 after correction for 
chloride. Calcium to sulfur ratio increased 
five-fold above the level in the bathing medium. 
This apparent "sodium trapping" has not been 
explained. 
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UTERINE BLOOD FLOW AND METABOLISM IN PREGNANT. 
SHEEP AT HIGH ALTITUDE. W. Huckabee, J. Met- 
calfe, H. Prystowsky,* A. Hellegers,* G. Meschia, 
and D. Barron (intr. by J. S. Nicholas). Boston 
Univ., Harvard, Univ. of Florida, Johns Hopkins 
and Yale. 

Pregnant sheep at 40-130 days of gestation 
were studied at sea level and at altitude of 
15,000 ft. (Morococha, Peru). The high altitude 
sheep had spent their lives at altitude. Rate of 
uterine blood flow was measured in both groups by 
the 4-amino antipyrine method previously de- 
scribed. Arterial and uterine venous blood sam- 
ples were obtained through small catheters placed 
in the vessels 24 hrs. prior to sampling. All 
animals were unanesthetized and standing quietly. 
In the high altitude group, 73 blood flow deter- 
minations were carried out on 17 animals; at sea 
level 55, on 17 animals. Hypoxemia of altitude 
(average Paoz 45 mm Hg), with acclimatization of 
the type described, was associated with a moderate 
but significant increase in rate of blood flow 
through the uterus per kg of tissue. No effect 
of gestational age was noted. The altitude 
changes averaged 35%. Rate of consumption of 02 
by the tissues, however, was the same at high 
altitude as at sea level (10.8 ml/kg/min. at 
Morococha and 10.5 ml/kg/min. at sea level). 
Tissue oxygen consumption and C02 production 
rose steadily as pregnancy progressed and then 
fell slightly near term. Prior to 90 days of 
pregnancy, during rapid placental growth, the RQ 
of the fetus was higher than that of the whole 
pregnant uterus in every case; afterward, during 
rapid fetal growth, the reverse was found. 
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EFFECT OF TIME AND VOLUME OF BLOOD OVERTRANS- 
FUSED ON THE LOSS OF PLASMA AND PROTEIN IN THE 





DOG. R. A. Huggins, S. Deavers* and E. L. 
Smith. Baylor Medical College and the Univer- 


sity of Texas, Dental Branch, Houston, Texas. 
The effects of the duration of a transfusion 
and the volume of blood transfused on the loss 
of plasma volume and protein was investigated 
in the dog. Plasma volume was measured with 
radioactive I-131 tagged albumin and plasma 
protein by the falling drop method. When dogs 
are transfused above their initial blood volume 
with 10 cc/kg of blood in a mean of 10 minutes 
there is no significant loss of plasma volume 
or protein, whereas if the same volume is given 
in 20 minutes there is a significant loss of 
both. An initial transfusion of 20 cc/kg would 


appear to be a physiologic transition point for 
the loss of plasma and protein compared to in- 
itial transfusions of 10, 30, 40 or 50 cc/kg. 
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MEASUREMENTS OF CRITICAL TRACHEAL 
VOLUME-FLOW RATE IN DOGS. W, E 
and E, C, Longe Dept. of PhysisTose 
: - niv, School of Medicine, Durhan, 

Anesthetized (Dial) dogs were me. 
chanically ventilated by sinusoidal 
pressure variations in a body respira. 
tor having a fixed stroke-volume and 
frequency variable to 12 c.p.s. Intra. 
thoracic (thoracic esophageal) and 
respirator pressures were measured, 
Tracheal volume-flow was determined 
electrical differentiation of pul 
stroke-volume, With nearly constant 
transthoracic pressure amplitudes of 
20-25 em, water, tracheal volume-flow 
rate increased to 0.95 L./sec./kg, 
wt, at 4-6 c.p.s. and remained constant 
within narrow limits, Results of these 
experiments will be discussed with 
respect to factors which determine the 
limits of tracheal volume-flow rate, 
such as thoracic compliance, visceral 
inertance and air-flow resistance, 
Comparison of these results with data 
obtained from human subjects will be 
made, (Supported by the Office of 
Naval Research, ) 
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POTASSIUM FLUX INTO A POTASSIUM-FREE SOLUTION 
FROM THE ISOLATED RABBIT HEART, Edward W, 
Humphrey (Intr. by H.S.Wells), V.A.Hospital 
and Univ. of Minn., Minneapolis, Minn. 

In a previous report (Fed.Proc.16:64,1957), 
the exchange of K*< in the isolated perfused 
rabbit heart was determined by measuring tiie 
amount of K4< taken up by the heart under dif- 
ferent conditions and at differing time periods 
Because it hes been suggested by Ussing that 
the flux measured by isotopic equilibration my 
be partially the result of exchange diffusion, 
an experiment was devised to test this postu- 
late, Using the same type of preparation, but 
perfusing the heart with a potassium-free solu 
tion, it was found that the rate constant for 
the loss of potassium into a potassium-free 
solution at 35° was 0,0495/min., and the flux 
under these conditions was 4.65 mEq/Kg/min. 
From the previous series of spp ye a the 
rate constant for the uptake of K*~ at 35°C was 
0.0496/min. and the flux was 4.54 mEq/Ke/min. 
At 20°, the rate constant for potassium efflux 
into a potassium-free solution was 0,0151/min. 
and the flux was 1.78 mEq/Kg/min, At the same 
tempegature, the rate constant for the uptake 
of K4* was 0.0161 and the flux was 1.88 
Kg/min, Increasing the calcium content of the 
potassium-free solution from 3.6 mEq/L to 7.2 
mEq/L did not appreciably change the flux, The 
Qio for the potassium efflux was 2,2, with an 
energy of activation of 14,400 cal, These 
results would seem to indicate that exchange 

diffusion is not operative in this preparation, 
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WB SGATIONS OF EVOKED CONJUGATE EYE MOVEMENTS 


G MLF SECTIONS. Jane E. and 
A. Slusher.” Depts. of Physiol., Anat. 
iol. Chem., UCLA Med. Center, Los 





In an attempt to assess the role of the 
yiian longitudinal fasciculus (MIF) in hori- 
gotal conjugate ocular deviations, experi- 
gots have been conducted on 11 cats prepared 
wencephale isolés after removal of the cere- 
pellum. Ocular movements were obtained by 
stimulation of dorsal midbrain sites before and 
after sectioning the MLF. Histological locali- 
gtion of the MLF lesion was combined with film 
malysis of the evoked eye movements. (1) An 
wf section O to 2 mm posterior to the sixth 
meleus resulted in an increased threshold of 
the lateral rectus component of a response to 
gimlation of the superior colliculus or dor- 
gl midbrain tegmentum. More anterior lesions 
yere without effect on the lateral rectus. 

(2) An MLF section at any level anterior to 
the sixth and posterior to the fourth nucleus 
golished activation of the medial rectus in 
response to dorsal midbrain stimulation. Thus 
it would appear that impulses from the left 
dorsal midbrain, destined for the left third 
ad right sixth nuclei, travel posteriorly in 
apath outside the MLF; some fibers to the 
right sixth cross through the MLF posterior to 
the sixth, while all fibers to the ipsilateral 
medial rectus ascend the MLF to the third 
meleus. 
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ASSAY OF JORPES-MUTT SECRETIN AND 
CHOLECYSTOKININ.  A.CeIvy and H.M.Janecek$ 


Dept. of Clinical Science, Univ. of 
Illinois, Chicago. 

As determined in 16 dogs and 10 cats the 
preparation of EV-10 of Jorpes and Mutt con- 
tains an average of 3300 Ivy dog units and 
6600 Ivy cat units of secretin per milli- 
gram. As determined in 11 dogs and 10 cats 
the preparation V-15 of cholecystokinin- 
pencreozymin-secretin of Jorpes and Mutt 
contains an average of 22 Ivy dog units and 
35 Ivy cat units of cholecystokinin per 
tilligram. 
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METABOLIC INTERRELATIONS OF GROWTH HOR- 
MONE AND GLUCAGON IN FASTED HYPOPHY- 

SECTOMIZED RATS. J. L. Izzo and S. R. Glasser, 

U. of Roch. Med. Sch., Rochester, N.Y. ,(intr. by 

T. R. Noonan) 

Previous studies indicated that glucagon increased 
protein catabolism in intact fasting rats presumably by 
a stimulation of hepatic gluconeogenesis independent 
of, but enhanced by adrenocorticosteroids. The present 
study relates the pituitary and growth hormone to these 
changes. After 3 days fast, non-treated hypox rats (HC) 
were compared with hypox rats receiving 0. 75 mg crys- 
talline glucagon, b.i.d. (HG), hypox rats receiving 
0.75 mg bovine growth hormone, b. i. d., (HS) and hy- 
pox rats receiving both glucagon and growth hormone 
(HGS). Growth hormone decreased body weight loss 
(HC 17%, HS 9. 8%) urinary N excretion (total N ex- 
cretud: HC 2439 mg/kg; HS 1244 mg/kg) and blood a 
amino N (HC 9. 09 mg%; HS, 7. 58 mg%) but no changes 
were observed in either blood glucose or the glycogen 
content of liver, diaphragm and gastrocnemius. Glu- 
cagon, per se, was without effect, but in combination 
with growth hormone its characteristic metabolic 
actions, were observed, viz., an increase in body 
weight loss (14%) and urinary N excretion (1867 mg/ 
kg) and a depression in blood a amino N (5.90 mg%) 
when compared to the HS group, and an increased 
hepatic glycogenolysis (HC 0. 23%; HG 0. 20%; HS 
0. 22%; HGS 0. 15%). These results suggest that the 
metabolic actions of glucagon in the fasted rat are 
growth hormone dependent. 
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BIOCKING AND EXCITATION OF CUNEATE NEURONS BY 
SENSORI-MOTOR CORTICAL STIMULATION IN THE CAT. 
S. J. Jabbur*and A, L. Towe (intr, by H. D. 
Patton). Dept. of Physiology & Biophysics, Univ. 
of Washington School of Med., Seattle, Wash. 

Single unit activity in the cuneate nucleus 
was recorded extracellularly with micropipettes 
in cats under &{-chloralose and sodium pentobar- 
bital anesthesia. Units responded to ipsilater 
al forepaw (IF) shocks with a mean latency be- 
tween 4.0 and 18 msec, and followed repetitive 
shocks of 4/sec (maximum for some units) to 
250/sec, These units lay in the dorsal 1.2 mm 
of the cuneate tubercle; the electrode tracks 
were verified histologically. Bipolar stimula- 
tion of the pericruciate cortex with repetitive 
or single square pulses failed to influence 18% 
of the units, reliably fired 32%, and reduced or 
completely blocked the normal IF discharge of 
50% without liminalliy discharging them, Mean 
latencies of 5.4 to 29 msec from the beginning 
of cortical stimulation were obtained. Response 
to cortical stimulation was prevented for over 
25 msec by IF discharge; the reverse sequence 
was ineffective. The cortical inhibitory effect 
was best observed with weak IF shocks and repe- 
titive cortical shocks, developed to a maximum 
rather abruptly around 25 msec, and lasted be- 
yond 100 msec. Cortico-cuneate projections have 
been demonstrated by Chambers and Liu (J. Comp. 
Neurol. 108: 23, 1957) in the cat. (Aided by 
grant B396 from the National Institute of Neuro- 
logical Diseases and Blindness.) 











Jacob 


289 
METABOLISM OF NUCLEIC ACID DERIVATIVES BY THE 
ISOLATED CAT HEART. M.I.Jacob* and R.M.Berne. 
Dept. of Physiology, Western Reserve University, 
Medical School, Cleveland. 

Addition of adenosine or its phosphorylated 
derivatives (5 x 10-4 to 2.5 x 10°* uM per ml.) 
to oxygenated Tyrode’s solution perfusing the 
isolated cat heart induced coronary vasodilation 
and an increase in the amount of inosine and 
hypoxanthine in the perfusate. Perfusion of ino- 
sine had no significant effect on coronary blood 
flow, but the inosine was partially converted to 
hypoxanthine. Dinitrophenol, an inhibitor of 
oxidative ge eget ageget in a concentration of 
1.35 x 107 uM per ml., also induced coronary 
vasodilation and a concomitant increase in the 
amount of inosine and hypoxanthine in the per- 
fusate. The perfusates were analyzed for nucleic 
acid derivatives enzymatically and by column and 
paper chromatography. Since there may be an in- 
terdependence between the intracellular adenine 
nucleotides and their vascular actions, a study 
was made of the metabolic fate of Cl4-adenosine 
in the heart. Approximately 45 percent of the 
perfused Cl4-adenosine was recovered as radio- 
active inosine and hypoxanthine in the perfusate 
after a single passage through the heart. Fifty- 
five percent of the administered Cl4-adenosine 
could be recovered from a perchloric acid ex- 
tract of the heart and about 90 percent of this 
fraction was converted to radioactive AMP, ADP 
and ATP. These findings indicate that the myo- 
cardial cells are permeable to adenosine and are 
capable of synthesizing high energy phosphate 
compounds from adenosine in the presence of a 
limited oxygen supply. 
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NEUROMUSCULAR TENSION STATES IN PERSONS 
WITHOUT COMPLAINTS AND IN HYPERTENSE 
PATIENTS. Edmund Jacobson 
assisted by Richar nge , Laboratory 
for Clinical Physiology, Chicago, I11. 
Employing the integrating neurovolt- 
meter as described in Federation Proc., 
Vol. 16, No. 1, March 1957,measurements 
were made on a group of 100 ‘normals’ 
and 82 patients before treatment. Four 
neuromuscular regions measured were: 
rectus-femoris, biceps-brachii, left 
massetericus and right eye region. The 
*normals' consisted of 61 males and 39 
females selected because they were free 
from complaints. 61% of *normals' were 
measured with surface electrodes, 39% 
with pins. Ages ranged from 13 to 70 
years. The patients consisted of 46 
males and 36 females; 14 with essential 
hypertension. 47 patients were measured 
with surface electrodes only, 25 with 
pins only, 10 with pins on one or more 
parts and surface type on other parts. 
Their ages were from 20 to 67 years. 
Mean values (microvolts): 


Thigh Biceps aw Brow 
Normals: 0.83 TF 2o1 4,04 
Patients: 1.11 0.90 2017 4.74 


These results were not anticipated.With 
exceptions, patients proved not signifi- 
cantly more tense than ‘normals’. Evi- 
dently freedom from tension states is 
not necessarily ‘normal’. The patients 
were less tense than expected perhaps 
in anticipation of therapy. 
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DIATION. David P. Jacobus (intr. by L. g, 
shall). Walter Reed Army Inst. of Res., 
ington, D. C. ; 
Pre-protection of the dog against fully 
thal amounts of ionizing radiation hag not 
heretofore reported but is possible under 
ratory conditions. A total of 20 dogs has: 
protected against 700 or 775 R total body 
radiation of 2 MEV energy delivered in shout 
minutes. No control dog has ever lived longer 
than 11 days after 775 R or 15 days after 7092, 
No treated dog, which tolerated the drug mix. 
ture, has died from radiation. All treated 
are still in apparently good health up to six 
months post-irradiation. The protection was 
sufficiently effective that no treated dog ever 
had a total leucocyte count below 1,000. tig 
post-irradiation therapy was given. A combin. 
tion of mercaptoethylamine 100 mg/Kg and cys. 
teine 500 Kg was given intravenously just 
prior to the irradiation. This drug mixture is 
fatal for 30% of dogs if no vasopressor is giy. 
en but is tolerated if the blood pressure is 
maintained. This drug combination was selectei 
because the toxicity of these drugs is not 
additive. The results of reduced drug dosage 
will also be reported. Each of these drugs vhen 
given alone at levels which are necessary for 
the protection of mice is almost always fatal 
for dogs, eg.,mercaptoethylamine,at 200 mg/Kg, 
produces severe liver damage; cysteine, at 1 
em/Kg, produces renal stones. The principle of 
combining drugs of dissimilar toxicity may mke 
possible the protection of other large animals, 
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ACTION OF GENERAL ANESTHETICS ON GASTRIC 
SECRETION. Marv: e fe* ° '° 

ie (intr. by We Je =P Dept. of 
Physiology, Jefferson Medical College, Phila. 

Reports in the literature suggest that 
certain parenterally administered 
anesthetics provoke secretion of acid gastric 
juice when given in sub-anesthetic dose. The 
present study was carried out on dogs main 
tained in good nutritional state and equipped 
3 weeks to 10 months previously with permanent 
gastric fistulas or Pavlov pouches. The 
anesthetics used were chloralose, chloralose- 
urethane, thiopental and pentobarbital. Each 
agent was tested over a wide range of sub- 
anesthetic dosage forms, including those in- 
ducing marked excitation and loss of co- 
ordination. In fasting animals exhibiting no 
spontaneous acid secretion during the control 
period the intravenous administration of the 
agent in single or divided doses did not 
stimulate acid secretion or depress mucosal pi. 
In animals secreting spontaneously or in 
response to food the administration of the 
anesthetic was followed by reduction or 
cessation of secretion. No evidence could be 
obtained that these anesthetic agents in sub- 
anesthetic doses had a stimulatory action on 
the gastric glands. The study is continuing 
with the use of other hypnotics and anesthetics 
a in part by U-S.P.HeS. grant Noe 4508 - 
Cl). 
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IZING Ra. (URPROMAZINE AS A GOITROGEN. EFFECTS OF 1-EPINEPHRINE ON INSTANTANEOUS CAR- 
> Hy Man. jb_dariello (intr. by BE. B. Astwood), DIAC OUTPUT AND TPR STUDIED WITH THE MAGNETIC 
1» Wash. 1 pe ingsand Center Hospital and Tufte Univ. PLOWMETER. Kenneth E, Jochim and H. W. Shirer*, 
nay gaol. of Med., Boston, Mass. Dept. of Physiology, Univ. of Kansas, Lawrence. 
le. In dogs anesthetized with pentobarbital, in- 
| NOt been It bas been reported ova ee stantaneous flow and pressure in the ascending 
der Ieho, 4 wstudied in vitro inhibits ” aorta were recorded with the magnetic flowmeter 
hasbeen jy imine function of the thyroid. The and capacitance manometer. TPR was calculated 
ody in, ff pment study was designed to investigate as the ratio of mean aortic pressure to mean 
‘ sbout § m4 Vivo action of the drug when ‘‘ aortic flow. Quick i.v. injections of l-epi- 
d longer j uinistered acutely and chronically nephrine were administered in doses from 0.2 to 
ter 7003, j ubino rete fed a low-iodine diet, 0.5 to 5.0 hem/kg body weight. As previously reported 
ee of Chlorpromazine given intra- 
ug mix. i 1.08. mesh ny (Jochim, Ver Dt. Ge Kreis - 
ated dogs pritoneally decreased significantly forschg. 23:385, 19575 Jochim and Shirer, Fed, 
to six dal five-hour radioiodine uptake. oc 17:80 1958) the mean 
“Ee Proc, 17:80, pressure responses 
on vag i nic feeding of 1600 mg. of Chiorpromas. consisted of a sharp initial rise followed by 
Kilogram of low-iodine diet to immature 
dog ever # ad aoe an abrupt depressor phase and a more gradual 
)» No nis, adult male rate, or castrate atu secondary rise and fall. It was found that the 
Combing. j Hd not affect the thyroid, but in mature initial pressure rise coincided with a small in- 
ed with depletion 
1d cyg. | male rate goiter was produc crease in TPR and ea larger increase in cardiac 
y just d intrathyroidal iodine stores. The iodide stroke and minute output. The depressor phase 
cture ig imp 88 measured by the T/S ratio was _* was caused by a large drop in TPR which reached 
* is giv. fected. attempts to produce goiters its lowest value when cardiac output was at its 
ire is wpborectomized rate fed a similar diet for maximum. The secondary pressure rise appeared as 
selecte j 0 weeks were successful only in — the TPR rapidly rose to control levels while 
not pven 10 micrograms of estradiol every other cardiac output was still elevated. During bilat- 
dosage ay, 10 micrograms of estradiol per week eral carotid occlusion after bilateral vagotomy, 
Ugs when j plus 0.5 mg. of progesterone every three days the pressure responses to the same doses of 1- 
ry for 9 0.5 mg. of progesterone daily. ~ epinephrine showed a deeper depressor phase and 
fatal wehanism of goitrogenesis remains P smaller secondary rise. The increase in cardiac 
ng/Kg, stroke and minute output was of about the same 
at 1 magnitude as before vagotomy and occlusion, but 
iple of the absolute magnitude of the drop in TPR was 
nay make much larger. The significance of these results 
animals, is discussed. (Supported by grants from National 
Heart Institute, USPHS) 
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STDIES ON AROUSAL AND FACILITATION. Jose Ivan DYNAMICS OF THE LEFT VENTRICLE IN ACUTE HYPER- 
jiminez* and L. M. N. Bach. Dept. of Physiol., TENSION INDUCED BY DIFFERENT MECHANISMS. T.N.P. 
if Tulane Univ. Sch. of Med., New Orleans, La. Johns, J.P.Clarke, A.B.Farfel, S.I. Said and 
hile. We wished to compare motor facilitation and J.L. Patterson, Jr. (intr. by Leslie E.Edwards) 
t behaviorial arousal in order to establish the Medical College of Virginia, Richmond. 

1 difference or identity between these two BRF The response of the heart to hypertension 
stric functions. Motor facilitation has been describ- induced by electrical stimulation of the cere- 
The ed in anesthetized and behaviorial arousal in bral motor cortex (Hoff) and by occlusion of 

in unanesthetized animals. Stimulating electrodes the aorta at the diaphragm was studied in 8 
ipped § vere implanted in the intact and isolated motor dogs. Pressure tracings were obtained from the 
manent cortex in cats and at brainstem sites proven to left heart and an estimate of changes in left 
facilitate the patellar reflex at operation. ventricular size was made using Rushmer resist- 
Lose= Mtter post-operative recovery, unanesthetized ance gauges attached to the surface of the 
Bach amimals were restrained for kymographic record- heart in longitudinal (apex to base) and trans- 
>» ing of cortically and reflexly induced contrac- verse planes. A mean rise of systolic pressure 
in tion of the orbicularis oris and quadriceps fem- of 60 um Hg was induced by both techniques. The 
oris muscles. When the animals were behaviori- left atrial and end-diastolic ventricular pres- 
g 20 ally awake, it was possible to elicit both cor- sure changed little with cortical stimulation. 
trol tically and reflexly induced contractions of Aortic occlusion, however, produced a rise in 
the both muscles. When the animal was drowsy (con- mean left atrial pressure of 8 um Hg, with com- 
firmed by simultaneous EEG) the thresholds for parable change in end-diastolic ventricular 
al pe FT both cortical ly and reflexly induced contrac- pressure. Surface gauge tracings showed slight 
tions were increased. When the animals were increase in transverse measurement with hyper- 
d behaviorially aroused either by external stimu- tension induced by cortical stimulation, and a 
li or by BRF stimulation, thresholds for both greater increase in this dimension following 
d be cortically and reflexly induced contractions aortic occlusion, The longitudinal dimension 
sub- were lowered and the record resembled the usual was less consistently affected. The data indi- 
on BRF facilitation seen in the anesthetized ani- cate that, under the conditions of cortical- 
ing tal. Since enhancement of movements Induced by stimulation hypertension, the heart bears the 
etioss | stimulation of the isolated motor cortex was increased work load more effectively than it 
8 « obtained by external stimuli, it is suggested does following aortic occlusion. A possible ex- 
that arousal and facilitation are common pro- planation is an increased cardiac sympathetic 
cesses operating at some subcortical level on inflow during cortical stimulation. This hypothe 
motor outflow. esis is being tested by similar experiments be- 
fore and after cardiac sympathectomy. 
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IMMUNOLOGICAL STUDY OF THE RENIN-ANTIRENIN 
SYSTEM. Arthur G. Johnson*, Marvin Klein*, 
Lorela Enterline*, Pedro Blaquier*, and S. W. 
Hoobler. Dept. of Bacteriology, Dept. of 
Physiology, and Dept. of Internal Medicine, 
Univ. of Mich., Ann Arbor. 

Three dogs, previously immunized in Dr, 
Wakerlin's laboratory, were injected intra- 
muscularly 5 times/week with 10 DU hog renin/ 
kilo after their antirenin titers had fallen to 
low levels, One month later, antirenin titers 
had risen from 9, 12, and 15 ADU/ml to 25, 27, 
and 37 ADU/ml respectively. In the latter dog, 
a series of 10 further injections administered 
following a rest period of 3 months elicited a 
titer of 100 ADU/ml, This titer progressively 
declined, reaching a value of 25 ADU/ml, 55 
days after cessation of injections, Alcoholic 
fractionation of the antirenin pool resulted in 
56% of the total recovered activity (71%) oc- 
curring in the gamma 1 fraction and 35% in the 
gamma 2 fraction, Enzymatic digestion of these 
fractions with pepsin appeared to result in low 
yields of an active product of smaller molecular 
weight. The renin-antirenin system could not be 
characterized by hemagglutination, complement 
fixation, or precipitation techniques, However, 
centrifugation of dog antirenin serum following 
addition of renin adsorbed onto DEAE cellulose 
removed 80% of the antirenin activity in 3 
experiments. Cellulose alone did not alter the 
antirenin titer, Purification of antirenin by 
elution from cellulose-renin-antirenin com- 
plexes will be discussed, 
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OSMOTIC TRANSIENTS IN ISOLATED PER- 
FUSED HEART. John A. Johnson, Dept. of 
Physiology, University of Minnesota, 
Minneapolis. 

A study is in progress of the weight changes 
occurring in the isolated perfused rabbit heart 
when the osmotic activity of the perfusion fluid 
is suddenly changed. Perfusing with fluid 
containing different concentrations of sodium 
chloride produces changes in the weight of the 
heart which are measured with a strain gauge 
balance. The flow rate and temperature have 
been varied to study their influence on the 
magnitude and time characteristics of the 
weight changes. It has been found that the time 
course of these osmotically induced weight 
changes is strongly dependent on flow. It is 
thought that these transients, at least when 
sodium chloride is used, reflect in part 
passage of water across the muscle cell 
membranes rather than across capillary 
membranes alone. The results and theory will 
be presented in more detail. 
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THE VENOUS-ARTERIOLAR RESPONSE IN THE 
Paul C. Johnson (Intr. by E.E. Selkurt), Dept. 
of Physiology, Indiana University Med. Center 
Indianapolis. ; : 
Previous studies of the venous-arteriolar re. 
sponse in the intestine have indicated that it 
is not due to a reflex or physical or spatial 
factors. On this basis it has been suggested 
that this response may be myogenic. To test this 
hypothesis, the effects of venous pressure (V.8) 
and arterial pressure (A.P.) upon intestinal 
vascular resistance were compared. In reactive 
preparations the resistance increased 7%/10 mig 
with A.P. elevation and 50%/10 mmHg with V.P, 
elevation. In other cases resistance did not 
change or decreased with A.P. elevation while 
V.P. had little effect. With a V.P. of fe 
mean capillary pressure averaged 8 mmlig ag de- 
termined by the isogravimetric method. Thus, 
capillary-arteriolar junction pressure should 
be about 12 mmHg. Elevation of V.P. by 10 mag 
should increase pressure at the junction by 
about 9 mmHg or 75%. Initially, this pressure 
increment should cause a strong constriction in 
the lower portion of the arterioles, elevating 
the pressure upstream and engendering further 
response. Conversely, with an initial A.P. of 
100 mmHg, a 10 mig increase should increase 
large artery pressure by 10% with a downstrean 
decrement slightly attenuating the response. 
This analysis indicates a basis for the greater 
response to V.P. changes. (Supported by Indiana 
Heart Foundation.) 
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THE EFFECT OF ORAL ANTICOAGULANTS ON PROTHROM- 
BIN AND THE PROTHROMBIN DERIVATIVES. a A. 
Johnson. Henry Ford Hospital, Detroit, Michigan, 


Many authors have reported that the coumadin 
Grugs decrease prothrombin, autoprothrombin I 
(factor VII) and autoprothrombin II (factor VIII 
Christmas factor). One exception to this is the 
drug phenprocoumon which reduces prothrombin and 
autoprothrombin I in the usual way but does not 
alter the levels of autoprothrombin II in the 
same way that most coumadin drugs do. The phe- 
nindione drugs also reduce these three blood 
coagulation components but autoprothrombin II 
levels do not appear to return to normal as rap- 
idly as when coumadin drugs are employed. When 
fat soluble vitamin K is administered in the 
pr of reduced prothrombin, autoprothrombin 
I and autoprothrombin II, autoprothrombin I is 
always the first to appear, prothrombin second 
and autoprothrombin II last, if at all. However, 
when water soluble vitamin K was given, auto- 
prothrombin I never appeared but instead pro- 
thrombin levels always increased. 
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FATTY COMPOSITION OF BILIARY LECITHIN AND 


WUTRAL FAT. C. G. Johnston and F. Hekayana* 
Dept. of Surgery, Wayne ive . ° 
ant Detroit Receiving Hospital, Detroit, Mich. 

The isolation of lecithin from bile has pre- 
sented a problem because of the presence of 
bile salt, since lecithin forms a complex with 
bile salt. This difficulty has been overcome 
by the use of chloroform-methanol-water ex- 
traction followed by silicic acid column 
chromatography (Nekayuza and Johnston, Am. Coll. 
Surgeons, Surgical Forwe, i959, in press). 
Neutral fat is separated from bile by the use 
of silicic acid column chromatography according 
ata and Ahrens (J. Biol. Chem. 2332311, 
After separation, the fatty acid composition 
of both biliary lecithin and neutral fat has 
been studied with the use of two dimensional 
paper chromatography (Michalec, Biochia. 
Biophys. Acta, 263212, 1958), and reversed- 

on column chromatography (Lipsky, 

et al., J. Clin. Invest. 363233, 1957). 
defatty ac 8 by the action of Maia 
aia Venam on biliary lecithin which hydrolyzes 
the &-fatty acid ester linkage tively thus 
forming lysolecithin. @-fatty acid is separated 
after hydrolysis of the lysolecithin. Linoleic 
and celic acid have been found in the a=po- 
Sition and oleic, palmitic and stearic acid in 
the @~position of biliary lecithin separated 
from human, rat, dog, and ox sources. 
Hydrolysis of neutral fat from human bile 
Teveals the presence of palmitic, oleic,and 
linoleic acid. 
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PREPARATION OF COAGULATION PROTEINS BY CON- 
TINUOUS FLOW ELECTROPHORESIS. C.L. Joimston 
Jr. and FA, O'Hanlon (intr. by W.8.McClelian). 

ey °9 v. of North Carolina, 
Chapel Hill, N.C. 

Normal or pathologic plasmas or sera were 
utilised as feed materials for continuous flow 
electrophoresis. - 32 fractions, using barbital 
buffer (pH 8.6, ionic strength 0.02) were ob- 
tained, and clotting-factors identified by 
standard or specialised assays. Separation 
was incomplete under the conditions employed. 
However, the effect of complete separation was 
accomplished by utilisation of serum rather 
than plasma, or of specific clotting-factor 
deficient specimens. The results of analyses 
confirmed the previously reported mobilities 
of coagulation proteins, and showed, in 
addition, that Stuart factor migrates in the 
albumin area. To concentrate and recover the 
fractionated clotting-factor, tubes were 
selected which contained only one clotting- 
factor. These were dialyzed against 10% 
gelatin. In some instances, further fraction- 
ation was achieved by a variety of techniques 
applied to the dialysate. All samples were 
lyophile-dried and stored at -20° C, until 
reconstituted for testing. Using such tech- 
niques, "purified" proconvertin, proaccelerin, 

» and Stuart factors have been prepared. 
Results of tests on these preparations will be 
presented. 
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EFFECT OF INTRAVENOUS AND INTRAARTERIAL EPINE- 
PHRINE AND NOREPINEPHRINE ON SKELETAL MUSCLE 
BLOOD FLOW. R,.D.Jones* and R.M,.Berne (Intr. 
by H.K.Hellerstein) Dept. of Physiology, 
Western Reserve Univ., Med. School, Cleveland. 
One hind leg of pentobarbitalized dogs was 
skinned and prepared in such a manner that only 
the nerves connected the leg to the body. The 
leg was perfused at a constant pressure by a 
donor dog. Arterial inflow was metered by a ro- 
tameter and leg perfusion pressure and sortic 
pressure were optically recorded. p02 of the 
femoral venous blood was determined polaro- 
graphically. 1.V. infusion of epinephrine or 
norepinephrine (1 to 5 ug/kg/min.) into the ex- 
perimental animal induced an increase in aortic 
pressure and vasodilation in the isolated leg. 
When aortic pressure was held constant by an 
arterial compensator, little or no change oc- 
curred in the vascular resistance of the leg. 
Intraarterial injections of epinephrine or nor- 
epinephrine (0.01 to 1.0 pg) with or without 
nerves intact produced vasoconstriction in rest- 
ing and in actively contracting isolated legs 
followed by a secondary vasodilation. Lower do- 
ses (1 x 1075 to 1 x 10-9 ug) did not alter leg 
flow. Femoral venous p02 varied widely in the 
resting leg but remained steady when the leg 
muscles were contracting, suggesting that all 
vascular channels are open during muscular ac- 
tivity whereas at rest large segments of muscle 
are intermittently perfused. Epinephrine and 
norepinephrine induced a small transient decre- 
ase of pO> in venous blood from active muscle 
indicating little if any potentieting effect on 
the metabolism of contracting skeletal muscle. 








Jordan 
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THE BUFFERING OF CO> BY T.H.A.M. DURING HYPER- 
EFFECTS ON THE CIRCULATION. E. C. 
B. Mehiman and G. G. Nahas. Walter 
Reed Army Institute of Research, Washington 12, 
D. C. 

In the dog maintained in "apneic oxygenation" 
for 60 minutes by succinylcholine, the depres- 
sant effect of COo accumulation on the circula- 
tion is shown by bradycardia and cerebral vaso- 
dilatation accompanied by a 300% rise in intra- 
cranial pressure. This depressant effect is 
counteracted by a stimulation of the sympatho- 
adrenal system demonstrated by hypertension, 
anuria, and a rise of plasma catecholamines 
above 20 meg/L. After 1 hour of apnea, pH 
reaching 6.50 and paCOo 350 mm. Hg, the de- 
pressant effect of COp prevails as shown by a 
cardiovascular collapse and death of 40% of 
the animals. ‘Twelve dogs maintained apneic 6¢ 
to 80 minutes were given I.V. a .3M infusion 
of 2-amino-2-(hydroxymethyl)-1,3 propane: diol 
(T.H.A.M.) in a .3% NaCl solution at the rate 
of 1.1 ml/kg/min. Arterial pH was maintained 
within .1 pH unit of the control preapneic 
level, while paCOo rose to 84 mm. Hg. Diuresis 
was profuse and plasma catecholamines remained 
between 0 to 1.5 mcg/L. Blood pressure re- 
mained close to the preapneic control period, 
and intracranial pressure did not change sig- 
nificantly from normal. All the animals sur- 
vived. In the presence of a normal pH and an 
elevated pCOo there is no measurable stimula- 
tion of the sympatho-adrenal system and the 
circulation is not altered. 
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INITIAL TENSION AND THE ISOMETRIC CONTRACTILE 
RESPONSE OF THE FROG HEART. Arthur J. Kahn 
(intr. by Alexander Sandow). 

Physiology, Seton Hall College of Medicine and 
Dentistry, Jersey City, New Jersey. 

Freely beating R. pipiens hearts were mount- 
ed for isometric recording utilizing an RCA 573; 
transducer tube. The hearts were completely 
immersed in oxygenated Cl-Ringer (pH 7.2). At- 
tachments to the recording system were made us- 
ing both a clip and suture thread to permit iso 
lation of either atrial or ventricular response 
Initial tension was increased in non-uniform 
increments from sero to either (1) the limit of 
the present recording system, or, (2) the pull- 
ing apart of the cardiac tissue. Simultaneous 
changes in length were observed by means of a 
microscope. Observations to date do not show 
the usual curve for cardiac decompensation. 
This is indicated by the absence of an optimal 
initial tension. Isometric contractile ten- 
sion for both atria and ventricles remained at 
@ maximal level over a wide range of initial 
tensions greater than that required to just 
reach this maximal.The cardiac tissue continued 
to lengthen with increased initial tension even 
though the contractile output remained at its 
maximal level, An apparent adaptive relaxa- 
tion phenomenon has been observed. This has 
been especially noticeable in ventricles. These 
data indicate that the isometric behavior does 
not follow the classical pattern ally 
postulated for cardiac tissues. (Supported by 
a grant from the Chronic Illness Division, 
State aie of Health, N.J. and USPHS Grant 
#83458. 
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PROPERTIES OF HIPPOCAMPAL NEURONES AS STUDIED 
BY INTRACELLULAR RECORDINGS. E.R. Kandel#, y.a. 
cer*, F.J. B Jc.*, and WH. Marshall. 
ntr. by W.H. Freygang, e). 
Institute of Mental Health, Bethesda, Maryland 
Intracellular recordings from hi 
neurones have been obtained which allow further 
insights into functional differences between 
neo- and archicortex when compared with existing 
data on neocortical cells. These reco 
from somas, presumably pyramidal cells, show 
resting potentials up to 80 mv and action poten. 
tials up to 110 mv. Orthodromic (fimbrial 
stim.), antidromic (alveular stim.) and spontan- 
eous firing have been studied. 1. Orthodromic 
spikes are initiated by 7-10 mv depolarizing 
prepotentials. Orthodromic stimuli may also 
evoke long lasting (15-35 msec), 10 mv hyper- 
polarizing potentials which inhibit spontaneous 
firing. 2. The production of antidromic spikes 
occurs in 2 steps comparable to those described 
for motoneurone and Betz cell. 3. Spontaneous 
spikes occur when membrane potential reaches a 
critical firing level. Unlike spikes of moto- 
neurone and Betz cell, all hippocampal spikes 
exhibit a 10 msec post-spike depolarization, but 
absent or minor after-hyperpolarization. These 
data suggest that membrane properties and con- 
nections of hippocampal pyramidal cells do not 
provide inhibitory after-events prominent in 
recordings from motoneurone and Betz cell. 
These results are consonant with the hypothesis 
(MacLean, Magoun) that the tendency of the 
hippocampus to seizure activity is related toa 
relative paucity of Golgi Type II cells. 
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THE EFFECT OF HYPERTHERMIA ON GLOMERULAR FIL- 
TRATION RATE AND RENAL PLASMA FLOW. G.S.Kanter, 
Albany Med. College, Albany, NeYe ~ 
The study was conducted on anesthetized dogs 
using creatinine clearance to measure GFR 
(glomeruler filtration rate) and PAH clearance 
to measure RPF (renal plasma flow). The GFR 
in 8 mildly dehydrated dogs went from a control 
value of 6706 + 5e2 ml/min. at RT (rectal 
temps) of 390°C to a GFR of 38¢5 + 1001 ml/min 
at a RT of 41.6°C at the end of 4.5 hrse of ex- 
posure to heat. Final dehydration averaged 
-1.0% body wte The fall in GFR and RPF was not 
due to dehydration for in a group of 5 hydrated 
dogs (#4% body wteat end), similar results were 
obtained. No change in GFR or RPF occurred in 
either hydrated or dehydrated dogs until severe 
hyperthermia (>41.2°C) was present. This alter- 
ation took from 305 to 400 hrse of exposure to 
heat. Though there was decline in BP (blood 
pressure) towards the end of each experiment in 
both groups, the decrease in GFR and RPF pre- 
ceded any marked fall in BPe The dehydrated 
group exhibited an increase in Hot. (hemato- 
crit), 4500 ¢ 167% control to 5507 + 106% at 
the end of 4.5 hrs. of exposure to heat. PV 
(plasma volume) studies (T1824) show that a 
gradual decrease in PV takes place. The de- 
crease in GFR and RPF appears directly related 
to the hyperthermia, for upon rapid cooling, 
GFR and RPF increase towards normal in spite of 
the persisting decreased BP and PV and in- 
creased Hete (Supported by Contract AF 41(657) 
164, School of Aviation Medicine, Randolph 
Air Force Base, Texas)e 
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Seucrns RESPONSES OF MAMMALIAN SMOOTH 
WSCLES IN CHLORIDE-DEFICIENT MEDIA. C 
§, Gluck*. Dept. of Pharmacology, State Univ.of 
few York, Downstate Med. Center, Brooklyn, N.Y. 
When the Cl“-containing Krebs' solution bath 
ing uterine or intestinal smooth muscles of the 
rabbit, or isolated longitudinal coats of thea 
are replaced by a Krebs’ solution containing 
al03 in place of NaCl, "tetanic" tension (pro- 
duced by 60 cycles AC, l-5sec.) is potentiated 
up to 300% above that in Cl°-Krebs'. Isometric 
twitch-like responses (produced by single DC 





cant increases of tonus of unstimulated prepare 
tions of these muscles are produced within 1-2 
nin. following introduction of NO3-Krebs', are 
asintained for periods up to 30 min. in N03, 

and are reversed within a few minutes after re- 
immersion in Cl°-Krebs'. The frequency of spon- 
taneous phasic contractions of uterine muscle 

is also markedly increased in nitrate. The 
tonic contractions and frequent phasic contrac- 
tions are accompanied by a depolarization which 
say be due to an efflux of the negatively-charg- 
ed chloride ions from intracellular location. 
Except for minor differences, similar tonic, and 
spontaneous phasic contractions as well as 
potentiated stimulated contractions also occur 
in Krebs' solutions containing sodium salts of 
Br®, I”, or SCN” in place of chloride, explain- 
able perhaps on a similar basis of membrane de- 
polarization. (Supported by USPHS Grant A-1713). 
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PULMONARY MECHANICS DURING MUSCULAR EXERCISE. 
ri Ulla alar* and 4) 

Depts. of Physiology and Medicine, State Uni- 

versity of N.Y., Downstate Medical Center, 

Brooklyn, N.Y. 

Pulmonary compliance was determined in nem- 
butalized dogs at rest and during induced mus- 
cular activity before and after bilateral 
vagotomy, by means of intraesophageal balloon 
for pressure, pneumotachograph for flow rate 
and a special resistive device for tidal vol- 
ume. Pulmonary compliance was found to be de- 
creased during the first few breaths of exer- 
cise. However, during the steady state of 
exercise, pulmonary compliance remained the 
same as that during rest. After bilateral 
vagotomy the resting pulmonary compliance in- 
creased. When the vagotomized dogs were in- 
duced to exercise, their pulmonary compliance 
decreased as compared with that at rest of post- 
vagotomy level, but increased as compared with 
that of pre-vagotomy steady state exercising 
level. After vagotomy, pulmonary compliance 
decreased as a function of tidal volume. This 
was in contrast to that of pre-vagotomy exper- 
iments. Attempts were made to correlate the 
collapsed lung volume with the changes in com- 
pliance. During exercise, the non-elastic 
tesistance increased both in inspiratory and 
expiratory phases. The work done on the lungs 
and air columns during exercise was correlated 
to the level of work intensity. ‘Supported in 
part by a grant from NIH,B-456. 
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ELECTROGONIOMETER. A NEW DEVICE FOR STUDY OF 
JOINTS IN ACTION. P.V ch and G. P. 
ch.* Dept. of Physiology, Springfield 
» Springfield, Mass. 

Electrogoniometer consists of a round rheo- 
stat with two shafts. The instrument is secured 
to the body in such a manner that the center of 
the rheostat is placed over the "center" of ro- 
tation of the joint and the shafts over the ad- 
jacent limbs. Electrogoniometer is powered by a 
small battery. For a direct measurement, it is 
connected with a meter calibrated in degrees. 
For recording, the goniometer is connected to 
an oscillograph. The goniometer consists of two 
parts: the goniometer proper and the chassi. 
The chassi is made of two toothless hacksaw 
blades jointed to each other at one 2nd. The 
chassi is attached to the skin with adhesive 
tape. The goniometer is secured to the chassi 
by means of five snap fasteners. The goniometer 
proper has the stud parts of the fasteners, the 
chassi has the socket parts: one over the rivet 
joining the blades and two on each blade. This 
goniometer can be used on the elbow, knee or on 
the outer side of the ankle. Some joints, such 
as the talo-calcaneal, require modified chassi. 
To find the "center" of a joint, a special 
"center finder" has been designed. The electro- 
goniometer is self-adjusting and its center 
follows migration of the "center" of the joint 
during the movement. This instrument has been 
successfully used on normal, pathological and 
artificial limbs. Aided by a research grant 
from the Office of the Surgeon General of the 
Army, Washington, D.C. 
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LOCAL VARIATIONS IN THE FATTERN OF NORMAL LEFT 
VENTRICULAR CONTRACTION: EFFECTS OF LEVARTERENOL, 


Katcher, A,H. ,Sayen,J,J. Sa boert Gal Eeirce,G,, 
Sheldon, W.F,(intr.,Horwitz,0,)Univ. of Pa.Fhila. 
Left ventricular contraction was studied 
cinematographically in 25 dogs.The distance be- 
tween pairs of point markers on the ventricular 
surface defined arbitrary segments whose length 
was measured on successive projected film frames, 
10 to 30 segments of differing length and orien- 
tation were followed in each heart. A simultane- 
ously photographed ECG timed the cycle. The re- 
sults could not have been predicted from an 
assumption that the heart was a simple conical 
pump contracting in all diameters.The variations 
in onset, duration and amount of contraction 
were local, and only partially dependent on the 
orientation of the segments. Contraction could 
begin simultaneously with the surface R-wave or 
be preceded by rapid lengthening during the iso- 
volumetric (isometric) period.All of the surface 
did not contribute equally to ejection.Portions 
of the spex expanded in systole, Contraction 
varied from 0-20, could be delayed to mid or 
late systole, and could continue into mid-dias- 
tole.The results of small IV injections of 
levarterenol (0.5-1.0 meg./kilo) were increased 
amount and speed of contraction, earlier and 
more synchronous contraction, contraction of 
more of the surface in systole, and decreased 
systolic length, These could occur without any 
change in rate. Surface contraction patterns 
and the changes produced in them by levarterenol 
cannot be deduced from the usual cardiac and 
hemodynamic measurements, 
Supported oy USP Grants HF 7812 and H-598. 
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ELUTION OF TISSUE CONSTITUENTS BY FREEZE 
SUBSTITUTION, Robert Katzman and Clarence E 
Wilson, Department o c leurology), 
‘Tbert Einstein College of Medicine, (Intr. 
by Paul F, A, Hoefer), 

In a study to determine the association in 
tissues of cations and lipids, the freeze sub- 
stitution method of dehydration has been inves- 
tigated quantitatively, Pieces of rat brain, 
liver, kidney and diaphragm frozen in iso- 
pentane-liquid nitrogen are placed individually 
in glass stoppered tubes with precooled acetone 
or alcohol, They are maintained at -20°C, 
=30°C, C or -70°C for 3 to 1 days, During 
this period of "substitution", tissue ice is 
dissolved by the solvent, A150 mg, piece of 
tissue ma, thick is dehydrated in acetone at 
-i,5°C in k days comparable to time required for 
dehydration by vacuum freeze-drying at -l5°C, 
Dehydration studies with acetone reveal: at 
-70 and =5°C, 1 to 6%, at -30°C, to 8% of 
the solid matter of the tissue is removed 
during dehydration, Combined material eluted 
from brain tissue at -l,5°C contains 31% 
cholesterol, 46% other lipids, ),5% chloroform- 
methanol insoluble material, and 18.5% dialyz- 
able material, Acetone at ~l5°C elutes 2 to 
6% of the original tissue Na, 2-9% of the K, 
20-30% of the Cl, Part of this may represent 
loss from the injured surface of the tissue, 

In contrast substitution with ethanol even at 
-70°C removes 25 to 50% of the tissue Na, 25 to 
35% of the K, 70 to 90% of the Cl, Freeze 
substitution at <l5°C with acetone is an 
efficient method of tissue dehydration with 
minimal leeching out of tissue cations, 
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MEMBRANE DEPOLARIZATION AS A CAUSE OF TENSION 
DEVELOPMENT IN MAMMALIAN VENTRICLE. Frederic 
Kevaler (intr. by E.E. Suckling). Dept. of 
Physiology, State Univ. of New York, Downstate 
Medical Center, Brooklyn, N.Y. 

A method was worked out which made it 
possible to depolarize ventricular muscle, over 
a short interval of length, by the flow of 
membrane current and to record, from the same 
interval, the developed tension. A fibre 
bundle, 0.5 to 1.0 mm in diameter, from the 
right ventricular cavity of the sheep or calf 
heart, was inserted into a close-fitting hole 
in a plastic block, contained in a Tyrode bath. 
Current was made to flow out of the fibres in 
the region where they exited from the block. 
The muscle was held, for mechanical recording, 
at two surface points, of very small area, 

0.4 mm apart. Measurements with microelectrodes 
showed that current flow caused a depolariza- 
tion that was roughly uniform over the length 
of muscle segment from which tension was 
recorded. By this means, the normal action 
potential (lesting about 1/2 sec) could be 
prolonged to a duration of 2 sec. This caused 
tension to be maintained at near peak levels; 
relaxation occurred only after repolarization, 
when current flow ceased. 
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FURTHER STUDIES ON THE NEURAL BASIS FOR REGION. 
AL DIFFERENCES IN ESR, A, Kawahata and Pp 
Thomas (intr, by F,T, Dun), Physiology Dept, 
Kirksville College of Osteopathy and Surgery,” 
Kirksville, Mo, 

Observations on the electrical skin resist. 
ance (ESR) of humans at moderate temperatures 
(21-25°C) have revealed, on the trunk, patterns 
of low resistance areas (LRAs) in a field of 
high resistance, that are relatively persistent 
and unique to the individual, In many individ. 
uals the LRAs were found to be segmentally re. 
lated to pathological and experimental disturb. 
ances of visceral and musculoskeletal tissues, 
suggesting a neural basis for the exaggerated 
sweat gland activity demonstrated in the LRA, 
Additional evidence for the neuronal basis of 
LRA has been obtained by comparing in adjacent 
high and low resistance areas the sweat gland 
responses provoked by local intradermal injec. 
tions of dilute ACh, When such paired areas 
were each injected with the same, just threshold, 
quantity of ACh solution, the LRA in all cases 
responded with a larger number of activated 
sweat glands, In additional experiments the 
high and low resistance areas were both in- 
jected with procaine approximately 10 minutes 
prior to the ACh injection, Under these condi- 
tions,the response,in activated sweat glands, 
was essentially the same in both areas, Sweat 
glands in the LRAs therefore,are more readily 
activated by ACh injections than those in high 
resistance areas, Furthermore,the evidence in. 
dicates that this greater responsiveness re- 
sults from a greater impulse traffic in sudo- 
motor neurons supplying the LRA, 
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SELECTIVE AND PERMANENT ELIMINATION OF WATER 
DRINKING IN THE DOG. 


permanen 
dogs as judged by their complete lack ef 
interest in water, yet they remain mentally 
oriented and retain normal interest in liquid 
feed. These animals do not drink water when 
salt leaded or when drastically dehydrated. 
The requisite lesion is a wide bilateral 
thermeceagulation (Bovie) invalving the 
mes-eplaenl area. A massive coagulation 
rs te this area does not alter an 
animal's water drinking responses. Alse, & 
massive caudally located tissue defect con- 
stituting « total hypothalamectomy plus a 
tetal ~ including all 
hypothalamic gray tissue lying dorsal and 
lateral, but not rostral, to the chiasm - 
has been accomplished without (1) altering 
spontaneous water drinking (2) precipitating 
a renal concentrating deficit er (3) elimi- 
nating salt load stimulation of water drinking. 
However, the hypothalamectomised preparation 
overdrinks in the presence of a heating lead 
(simulated diabetes insipidus) and after a 
bout of dehydration. 
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tone INCORPORATION IN LYMPHOCYTIC CELLS IN 
mmo. L. S. say, J. C. se 
nat oy Univ. ornia, 
fhe in vitro incorporation of isotopes into 
ua of lymphoid tissue cell suspensions has been 
in several laboratories (Friedkin ani 
od, J. Biol. Chem.220:639, 1956). Tritium 
» coupled with radioautography, 
wwmakes it possible to characterize the cell 
which are synthesizing DNA and to compare 
lis from different sites of origin. Cell sus- 
ons from rat thymus, mesenteric lymph node, 
thoracic duct lymph and blood were incubated in 
dtro with tritiated thymidine (2nc/ml, 360 mc/ 
mie). The percentage of cells containing 
labeled DNA was determined in the different 
lmphocyte size categories. The pattern was 
dailar to that seen in vivo. After 1 hour of 
jgubation a high percentage of the medium and 
wpecially the large cells from thyms, lymph 
wies and lymph were labeled. In contrast, very 
fw cells in these sise categories from circu- 
lating blood contained label in t with 
pnd et al.,(Science 128:202, 1958). With the 
meption of thymus essentially no labeled small 
@lls were found. In thymic suspensions 2-5% 
df the small lymphocytes had incorporated 
tymidine, the majority of these were at the 
wer limit of this size range, It should be 
@hasized that the cell classes most active in 
Wi synthesis (medium and large) constitute 
aly a few percent of the total population. 


8 
t(RITICAL TEST OF QUANTITATIVE POLAROGRAPHIC 
MEASUREMENT OF OXYGEN TENSION IN TISSUE 
bert F. Kelso* and Clarence N. Peiss. Loyola 
CINS, CREO, is. 
Similtaneous measurements of oxygen tension 
in the skin and muscle of anesthetized rabbits 
wre made with the Olson polarograph (J. Gen. 
hysiol. 32: 681, 1949) using bright platinua 
tlectrodes, and from calculations based on 
tissue perfusion and a-v oxygen concentrations. 
ling a steady state as determined by a con- 
tant polarographic current and blood flow the 
wterial and venous oxygen concentrations were 
wagsured. The tissue mass and dimensions were 
tetermined following an experiment. From these 
masurements the probable value for tissue p02 
ms calculated (Kety, Feds Proce 16: 668, 1957) 
tygen tensions were obtained by both methods 
fe three or more conditions — anoxia, mild 
lypoxia and low=normal and high-normal oxygen 
wtaration of the blood, The observed polaro~ 
Gephic current could be plotted as a linear 
fiction of the calculated tissue oxygen tens- 
im in several cases when 1) the perfusion rate 
Nmained within five percent of the control 
Rlne, 2) the oxygen saturation of the tissue 
Naained constant for several mimtes before 


tates in the tissue as well as to variable 
wnsitivity of solid electrodes. 
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RATE OF ETHANOL METABOLISM IN STARVED 
DOGS. F, W, Kinard and M. G. Hay* 


Dept. of PES) oe Med. College of 
S.C, Charleston, S.C. 


Ethanol metabolism, calculated per 
kg body weight/hr and per gm of liver/ 
hr, and alcohol dehydrogenase activity 
of liver homogenate were reduced (not 
statistically significant) in dogs 
starved 6 days. Hepatic catalase ac- 
tivity, calculated on a wet basis, was 
Significantly increased. It appears 
that starvation for this period of time 
is without marked effect on ethanol me- 
tabolism in the dog. (Supported in 
part by PHS Grant B-1446.) 
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REGULATION OF FUNCTION AND ACTOMYOSIN CONTENT 
OF CARDIAC MUSCLE BY ESTROGEN. 1.M.King*, 
W.V. Whitehorn, B.Reeves* and R.Kubota* Dept. 
of Physiology, Univ. of Illinois, College of 
Med. , Chicago. 

Previous studies (Fed. Proc.17: 86,1958) 
indicated reduced contractility of isolated 
surviving left ventricular muscle columns of 
ovariectomized rats. Experiments to clarify 
mechanisms of this effect have been conducted. 
Glycerinated fibers were prepared and acto- 
myosin extracted from ventricles of untreated, 
ovariectomized and 0.1 gamma daily estradiol 
treated castrate rats after 21 days of obser- 
vation. Maximal ATP induced tension was 
significantly reduced in glycerinated fiber of 
ovariectomized group. Actomyosin concentration 
was 5.0 mg per gm ventricle in castrates 
compared with 9.8 in control and 8.2 in 
treated ovariectomized. There were no 
qualitative changes in contractile protein. 
Heart-body weight ratios, cardiac water content 
aad total protein of glycerinated bundles were 
normal. Results indicate dependence of cardiac 
contractile system on estrogen similar to that 
of uterus and suggest general effect of the 
hormone on contractile protein synthesis in 
all muscular tissue. (Work partially 
supported by Guant H-1353, Nat'l. Heart 
Inst.) 
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RELATION BETWEEN PITUITARY ACTH DEPLETION AND 
ACTH RELEASE IN RATS GIVEN RESERPINE CR : 
EPINEPHRINE. - Lal 
Jailer, College of Physicians & Surgeons, 
Columbia University, New York City. 
Experimenta: procedures, such as administra- 
tion of pharmacologic agents and production of 
hypothalamic lesions, have been associated with 
"inhibition" of ACTH release after stress. The 
following studies were done to explore some 
aspects of the specificity of such inhibition 
foliowing administration of reserpine or 
epinephrine to rats. Three indices of ACTH 
secretion were used: adrenal wt., adrenal 
ascorbic acid concentration (aaa} and pituitary 
ACTH content. A single injection of reserpine 
ied to AAA depletion. Chronic administration 
resulted in adrenal hypertrophy and in a 


pituitary ACTH content 36% of the control level. 


No change in AAA was observed following the 
stress of ether anesthesia, although control 
rats showed a 31% fall. Although these results 
are compatible with the explanation that 
reserpine acts as a blocking agent with respect 
to stress-induced ACTH release, identical 
findings were observed after injection of 
epinephrine, a known stressor. All the data 
are consistent with the hypothesis that admini- 
stration of reserpine or epinephrine results in 
depletion of pituitary ACTH availabie for 
immediate release in response to stress. In the 
evaluation of procedures thought to inhibit 
ACTH release, measurements of pituitary ACTH 
content should be included to demonstrate that 
sufficient ACTH stores are available for 
response to stress. 
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INHIBITION OF PANCREATIC LIPASE BY SERUM OF 
HYPERLIPEMIC & HYPERCHOLESTEREMIC PATIENTS ¢€: BY 
EXTRACTS OF HUMAN TISSUES. Edmund Klein, 
Walter F. Lever, and Laszlo rT. Fekete tr. by 
er Bauer). Dept. of Dermatology, Harvard 
Med. School, Mass. Gen'l. Hosp., Boston, Mass. 
Inhibitors of pancreatic lipase were found 
in extracts prepared from a number of human 
tissves (liver, spleen, kidney, heart, lung, 
arterial wall, mscle, skin, etc.) but not in 
normal serum. Lipase inhibitors were present, 
however, in the serum of patients wit idio- 
pathic and secondary hyperlipemia and in the 
serum of patients with primary hypercholester- 
emia. Inhibitors were also found in the serum 
of first-degree relatives of patients with 
primary hypercholesteremia even when cholester- 
ol levels were normal. The inhibitors of pan- 
creatic lipase found in tissue extracts, in 
the serum of patients with hyperlipemia and in 
the serum of patients with primary hypercholest- 
eremia differed from one another on the basis 
of physical chemical characteristics. NoZin- 
hibitors of pancreatic lipase were found in 
the serum of patients with hypercholesteremia 
secondary to myxedema and biliary cirrhosis. 
The serum of patients with hypercholesteremia 
secondary to biliary cirrhosis not only failed 
to inhibit pancreatic lipase but appeared to 
increase its activity. This was found to be 
due to a lipolytic enzyme, which was also 
found in the normocholesteremic sera of other 
patients with advanced liver disease. Tis 
lipolytic activity differed from the heparin- 
induced clearing factor and from pancreatic 
lipase.(N I Arth.&@Met. Dis., Grant A-l1)-C-7) 
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THE FRACTIONATION OF CHOLESTEROL ESTERS By 4 US 
SILICIC ACID CHROMATOGRAPHY. Peter D. xi, CHOL: 

and Erwin T. Janssen (intr. by J. FP, Thomson) , : 

Div. Biol. and Med. Research, Argonne Natl, ry 

Lab., Lemont, Ill. Jetro: 

The future study of cholesterol ester m 

olism depends largely on the availability of d 

methods for isolation and identification, pe 

prelit 





While the composition of the fatty acid popul,. 
tion esterified to cholesterol can be readily § yith ! 
determined by hydrolytic methods such as iodine agent 
number, alkali-isomerization and gas chromatog. serie: 
raphy, there are certain inherent advantages ip § repla 
isolating intact cholesterol esters. By suit. § (uino. 
able modification of the method of Barron and resul' 
Hanahan (J. Biol. Chem. 231: 493, 1958) we have & the pi 
achieved a fractionation of cholesterol esters 
into four categories: saturated, oleic, lino. § concli 
leic and arachidonic acid ester. Further rego. ¥ our W 
lution of saturated esters appears feasible i¢ | fhe S! 
desired. Total recoveries of esters averaged our @: 
95%, recoveries of individual model compounds cal 8: 
averaged 93%. Replicate analyses of biological | fhe | 
mixtures indicate that for components compris. | knowl 
ing 10% or less of the total, the standard or am 
error is about 16% of the value, while for 
larger components this error decreases to about 
3% of the value, The behavior of model con- 
pounds and the analysis of biological mixtures 
using this method will be illustrated. (Work 
performed under the auspices of the U.S. Atomic 
Energy Commission.) 
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THE PARTITIONING OF CARBON FROM GLUCOSE § PSMA 
BY A METABOLIZING SYMPATHETIC GANGLION, § "JEN 


J.Klingman% M.Larrabee, and P.Horowicz* § SME 
Bioph ics Dept., Johns Hopkins Univ and Ge 


op ys pt. ° ns a. 
Glucose metabolism was measured at 37 Clin, 
in superior cervical ganglia excised of Med 
from rats. In previous experiments 3044 Tre 
of the carbon in the consumed glucose meni a 
appeared as lactate, 35% as COo, and lat & this s 
was incorporated into the tissue. For isvels 
further analysis ganglia incubated i: wd Se 
glucose-C-14 were successively extract- § dobin 
ed with cold acetone, water, ethanol- vere 4 
ether, and phenol, leaving a residue, § yea 
The combined acetone and ethanol ex- ules. 
tracts ("lipid fraction") and the water § % 2 
extract were chromatogrammed unidimen- § gma 
sionally on paper. Activity was found § lw be 
in 5 components in the lipid fractions, § mma 
in 8 in the water extracts, and in the J tmey 
phenol extracts and residues. Activity Jj «re o 
of all components increased with time § ding 
in labeled slucose solution. After spect i 
transfer to unlabeled glucose, activity } tents 
declined in some water and lipid com- | tons 
ponents with a half-time less than 40 § these 
min., but fell only slightly or actu- § ‘deul 
ally increased over a 4-hr. period in 187 an 
one water component, in 3 lipid compo- | the st 
nents, and in the phenol extract and 92 ge 
residue. Changes in some components ts gr 
were significantly affected by repeti- | ‘sent 
tive electrical stimulation or by 
transfer to glucose-free instead of to 
glucose-containing solution. (Aided by 
NIH Grant B-702.) 
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tig USE OF QUINOLINIC ACID IN HYPER- 
P. A. Kober, H. R. 


(HOLEST EREMIA . 
11*, W. R. McCrum* and &. B. 


eim. herman Laboratories, 
Jetroit, Michigan. 


Altschul, Hoffer and Stephen 

ch. Biochem., 54:558, 1955) ina 
- jiminary report get good results 
vith niacin as a hypocholesteremic 

nt in rabbits. Ina smaller 
gries of rabbits, we attempted to 
replace niacin with quinolinic acid. 
qQuinolinic acid gave disappointing 
wsults and niacin did not follow 
the pattern that the above authors 
fund in lowering cholesterol. In- 
conclusive results were obtained in 
wr work using a small series of dogs. 
the small number of animals used in 
wr experiments did not show statisti- 
tal significance as concerns results. 
fhe above authors results, to our 
mowledge have not been substantiated 
or amplified. 
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PASMA 17~HYD:OXYCORTICOSTEROID LEVELS IN 
PATIENTS WITH SICKLE CELL DISEASE IN STEADY 
§MTE AND DURING PAINFUL CRISIS. Bernd Koch* 
ad George Barlow,Dept. of Clin. Labs., and 
(lin. Physiol. Labs., U.of Tennessee College 
of Medicine, Memphis, Tenn. 

Treatment of painful crisis in sickle cell 
menia with steroids has been reported. In 
this study 17-hydroxycorticosteroid (17-OKC) 
issels were determined by the method of Nelson 
mi Samuels. 8 patients with homozygos hemo=- 
flobin S and one patient with hemoglobin SC 
wre investigeted. These were between 14 end 
years of age, and included 5 females and 4 
ules. In steady state, values ranging from 4 
to 26 gemma % were found with mean of 10 
gama %. During typical painful crisis, values 
ly between 7 ard 27 gamma % with a mean of 19 
gma %. With advancing age, there was a ten- 
dmey toward lower values. The 2 patients who 
vere over 30 years had 4 gemma % 17-OHC each 
ding steady state,and 7,and 8 gemma %, re- 
ectively, during painful crisis. In 5 pa- 
tients, simultaneous total plasma determina- 
ions were performed using T-1824 dye. From 
these data, the total circulating 17-CHC were 
tleulated. They were found to range between 
187 and 687 gemma with a mean of 394 gemma in 
the steady state group, and between 616 and 
92 gemma with a mean of 817 gemma in the cri- 
tis group. These findings are thought to rep- 
Tesent unspecific stress reactions. 
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OBESITY, AGE AND THE GASTRIC "HUNGER" CONTRACT- 
IONS. Charles Koch and Albert Stunkard (intro. 
by Francis D. W. Lukens). Dept. of Psychiatry 
and Medicine, Univ.of Pennsylvania School of 
Medicine, Philadelphia. 

Measurement of gastric motility, and parti- 
cularly of the gastric "hunger" contractions, 
a traditional tool in the study of appetite 
and hunger, was performed during a study of 
obesity. An effort was made to determine 
whether any correlation existed between patterns 
of gastric motility, obesity and age. Nineteen 
obese and 18 non-obese women were studied dur- 
ing a standardized four-hour test by means of 
an intragastric balloon. No difference was 
observed in the patterns of gastric motility 
between the obese and non-obese groups and 
there was no correlation between the degree of 
obesity (per cent overweight) and the total 
amount of gastric activity. There was an 
apparent diminution in gastric motility with 
increasing age (correlation coefficient 0.37, 
P ¢ .05). There was thus no evidence that alter- 
ed gastric motility was responsible for or ex- 
pressive of difficulties in the regulation of 
food intake of the obese subjects. (Supported 
in part by the Research and Development Div- 
ision, Office of the Surgeon General, Depart- 
ment of the Army). 
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SENSORY INTERACTION IN THE CEREBELLAR CORTEX OF 
CATS. W. P. Koella and J. D. Loeser*, Worcester 
Foundation for Experimental Biolcay, Shrewsbury, 
Mass. 
Cats anesthetized with chloralase were sub- 

pote to acoustic (loudspeaker click) optic 
short light flash) and "tactile" (short elec- 
tric shock to the skin) stimuli. Electrical 
recording of the evoked potentials from the 
vermal cortex of the cerebellum was done in the 
conventional manner. Two stimuli of different 
modality were applied in a temporal relaticn so 
that the afferent volleys reached the cerebellar 
projection areas either simultaneously or at 
any desired interval. If the two volleys 
arrived at intervals of not more than approxi- 
mately 10 milliseconds mutual facilitation 
occurred. The "primary" positive-negative de- 
flection was enhanced. Later spike components 
were also enhanced, or, if not present in the 
controls of either evoked potential, appeared 
if both stimuli were given. If the volleys 
arrived at intervals of from about 20 up to 

300 milliseconds, the second of the evoked 
potentials was inhibited. Such interaction 
phenomena were observed for the following com- 
binations of stimuli: acoustic-optic, acoustic- 
"tactile", and optic-"tactile". In addition, 
interaction was observed if (physiological) 
acoustic stimuli were combined with afferent 
volleys induced by stimulation of the cerebral 
visual projection area and also with the optic 
"off" response. 
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FACILITATORY AND INHIBITORY ACTION OF RETICULAR 
FORMATION ON SPINAL MOTONEURON*. K. Koizumi, 
J. Ushiyama* and C. McC. Brooks. State Univ. 
of N. Y. Medical Center, Brooklyn, N. Y. 
Effects of single pulse stimulation of mid- 
brain reticular formation (RF) on spinal moto- 
neurons were studied by microelectrode recording 
from lumbar motoneurons of cats. Many moto- 
neurons were excited directly by RF stimulation, 
the shortest latency being 4-5 msec. Facilita- 
tory action of RF caused motoneurons which pre- 
viously showed only a subliminal postsynaptic 
potential on afferent nerve stimulation to par- 
ticipate in the reflex discharge. Although in 
most instances cellular resting potential, am- 
plitude and rise time of postsynaptic potential 
were not affected, the spike potential appeared 
to originate at lower levels of depolarization 
after RF stimulation. In some motoneurons RF 
excitation produced miniature potentials which 
could summate with similar reflexly evoked 
miniature discharges. RF action inhibiting 
monosynaptic reflexes also prevented a discharge 
from single motoneuron without causing any re- 
cordable changes in postsynaptic potential. In 
some instances RF stimulation directly excited 
a motoneuron but blocked subsequent reflex ex- 
citation of the cell, though this effect could 
not have been due to refractoriness of the 
neuron. This inhibition occurred without hyper- 
polarizing the cell membrane, but the threshold 
of the motoneuron to direct stimulation was 
found to be raised. Some anterior horn inter- 
neurons (Renshaw cells) were inhibited by RF 
stimulation. This may contribute to RF facili- 
tation of reflex action. 


ly.s.P.H. Grant B-847(C3) 
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STIMULATION OF AMINO ACID INCORPORA- 
TION INTO MUSCLE PROTEIN BY GROW TH 
HORMONE. J.L. Kostyo* and E. Knobil. 
Dept. of Physiology, Harvard Med. School, 
Boston, Mass. 

Hemidiaphragms of 60 gram female rats 
were incubated in Krebs phosphate buffer con- 
taining DL-leucine2-C!# at a concentration of 
0.1 mM (25,000 CPM/ ml medium), and after 
incubation were homogenized and the protein 
prepared and counted according to current pro- 
cedures. Glucose, when added to the medium 
at a concentration of 200 mg%, did not alter 
the rate of leucine incorporation into the dia- 
phragms of hypophysectomized rats, but was 
included in the medium used in most of the 
following experiments. The diaphragms of 
hypophysectomized rats were found to incor- 
porate leucine at a lower rate than diaphragms 
of normal rats. When bovine growth hormone 
was administered intraperitoneally to hypo- 
physectomized rats at a dose of 1 mg per day 
for 4 days, the rate of leucine incorporation 
was nearly doubled. This increase in incor- 
poration rate after growth hormone treatment 
was observed both in diaphragms from fed 
rats and from rats fasted overnight. Experi- 
ments designed to investigate the action of 
growth hormone added to this system in vitro 
are currently in progress. 
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DETERMINATION OF PULMONARY BLOOD VOLUME TN May, 
W.L.Kraus*, D.S.Dock*, E. Woodward*, F.W, ; 
and L.Dexter. Peter Ben 

Harvard Medical School, Boston, Mass. 

A method was devised to determine true pul. 
monary blood volume in man during combined left 
and right heart catheterization. Simultaneous 
rapid injections are made of 3y 282k dye into the 
pulmonary artery (PA) and I/3+-taggea 
serum albumin into the left atrium (LA) vhile 
blood is being sampled from the brachial 
(BA) in a fraction collector at a rate of one 
tube every 2 seconds. Injection time and pas. 
sage of sampling tubes are electronically re- 
corded. Time-concentration curves are plotted 
for both indicators, permitting calculation of 
cardiac output (CO) and mean transit time (ver) 
from PA to BA and LA to BA by the Stewart 
Hamilton formulae. By subtraction, the mr 
through the lungs (PA to LA) is obtained, and 
the blood volume between PA and LA can be cal- 
culated as follows: PBV(ml) = CO(ml/sec) x mm, 
PA to LA(sec). Determinations in 36 patients 
with various acquired heart lesions have ranged 
from 173 to 636 ml/sq.M body surface area, 
Among these were 14 with normal pulmonary pres- 
sures and flows. In this group, the PBV ranged 
from 173 to 396 ml/sq.M. BSA (average 260 ml 
per sq.M) or approximately 10% of total blood 
volume/sq.M. These volumes are smaller than 
most reported measurements of PBV because in 
contrast to other methods, the measured circula- 
tory compartment does not include the chambers 
of the heart or portions of the arterial systen. 
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HEAT EXCHANGES OF MEN DURING SLEEP IN COLD 


Physiology Branch, EPR, ON EE Cosine 
Physiology » 
Natick, Mass. 

Heat exchanges of six young soldiers were 
measured during gleep t the follow ambient 
rs. 26°C (Boer), C (60°F) and -32% 
(-25°F),. Measurements made were: 
ture (Ty), mean weighted skin temperature ( 
ani oxygen consumption (V0). 
: "comfortable" temperature (26°C), Tr, Tg ani 

fell progressively from values 


hour of the night. Wop during view 
did not differ from ues recorded during sleep 
in a "comfortable" enviroment. This failure of 
VO2 to increase above the "comfortable" level 
during cold exposure suggests a decreased sensi- 
tivity to cold during sleep. Lowest values 


during sleep inthe coldest t (~ 
were Scere 30°C, and 78 Cal/at for Tr, Tg, a 
body heat debt, respectively. 
represent the limits compatible with substan- 
tially continuous sleep in the cold. 
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N MAN, i ARACTL AND OXYGEN CONSUMPTION MICE. 
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ad left Thiouracil was administered in feed at a 
encentration of 0.1% to male and female 
the sce of strains labeled Wand 0. Male mice 
an bed higher oxygen consumption rates pre- 
hile iiouracil than did female mice. 0 mice had 
artery higher rates than W mice. The difference in 
one cxygen consumption rates were related to 
pas- differences in body weight. W and O male and 
re- female mice all had oxygen consumption rates 
otted ‘lose to 409 ml. of oxygen per gram per hour. 
on of fo statistically significant differences were 
(ver) found in the oxygen consumptions of the W 
females on thiouracil as compared with control 


cal- cxygen consumption on thiouracil as compared 
c MIT with controls. But W males showed a statisti- 
? cally significant decrease in oxygen con- 
ranged | smmption after 45-55 days on thiouracil. 
0 females, on the other hand, showed a 
pres- statistically significant increase in oxygen 
~anged consumption after 30-40 days on thiouracil. 
nl Other values lay in the normal range. ‘Thus, 
ood there was a sex and a strain difference in 
the response to thiouracil. There was also 
in gmrked interaction of sex and strein with 
reula- | Tepect to alterations induced by thiouracil, 
(Supported by Graduate School, Oregon State 
College and U.S.P.H.S. Grent #A 2033). 
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THE RATE OF UREA AND WATER TRANSFER EFFECTED BY 
ANEW PARALLEL TUBE HEMODIALYZER. S. Kupfer 
and $. Rosenak*. Depts. of Medicine and Urology, 
The Mount Sinai Hospital, New York, N.Y. 

A hemodialyzer with 1.0M* surface area has 
been constructed utilizing sixteen 36" lengths 
of 27/32" Visking cellulose tubing supported 
by insertion of lucite rods of 0.826" diameter. 
These were horizontally mounted in 8 parallel 
channels and agitated vertically in a large 
tank containing appropriate bath solution. The 
volume of the unit was 480cc. at its minimum, 
and increased linearly by 8cc. for each mm. Hg 
increment in pressure. The volume of the unit 
was relatively independent of the flow rate. 
From these data the blood channel was calculat- 
ed to vary from 0.5-1.7mm. at 0-120mm. Hg pres- 
sure. 32 studies were performed in which an 
aqueous solution of urea (250mg.% urea N.) was 
circulated through the unit. Urea dialysance 
was 40-180cc./min. at flow rates of 44-560cc./ 
min. Corresponding experiments in anuric dogs 
(BUN 250mg.%) indicated urea dialysance of 94- 
ll4cc./min. at arterial flows of 200-240cc. /min. 
without a pump. To measure water transfer in- 
vitro, pressure alterations were induced by 
graded constriction of the outflow tube. The 
tate of ultrafiltration increased curvilinearly 
to 7.8cc./min. from 0-120mm. Hg pressure. These 
net transfer rates for urea and water compare 
favorably with the membrane capacity derived 
from the formulation by Pappenheimer and the 
data of Renkin, The net rate of solute trans- 
fer with this membrane at a pressure of 120m. 
Hg was 20 times greater by diffusion than by 
ultrafiltration. 
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TROPOMYOSIN CONTENT OF ACTIN PREPARATIONS. 
Ke_Laki end J. Cairns (intr. by W. J. Bowen). 
Nat'l. Institutes of Health, Bethesda, Md. 

Actin preparations, 100 per cent 

polymerisable, may be obtained by the method 
of Mcemmaerts. Nevertheless, a closer in- 
spection of these pr *parations revealed the 
presence of two protzin components separable 
by ammonium sulfate precipitation. One of 
these components amounting to 10 to 30 per 
cent has been identified by amino acid and 
end-group analyses as tropomyosin. The tropo- 
myosin content remained constant during 
several purification cycles, indicating a 
binding rather than occlusion of tropomyosin 
to F-actin. The possible significance of 
these findings will be discussed. 
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MECHANISM OF ERYTHROCYTE-LEUKOCYTE MIXED AG- 
GLUTINATION. Parviz Lalezari (intr. by Henry 
Haimovici) Dept. of Hematol., Lab. Div. 
Montefiore Hospital, New York. 
Erythrocyte-leukocyte mixed agglutination 
was studied by phase microscopy and in stained 
smears. An ABO incompatible system was used. 
This reaction was found to depend upon a com- 
bination of two factors: erythrophagocytosis, 
and roc agglutination. Mixed agglutination was 
prevented by neutralisation of antibody, ex- 
cessive reduction of erythrocytes, destruction 
of a thermolabile factor (complement?) in test 
sera, decalcification of test sera, or per- 
formance of the test at 0° C. These manipula- 
tions produced rbc agglutination alone, with- 
out participation of leukocytes. Several fac- 
tors inhibiting mixed agglutination did not 
affect leukoagglutinating antibodies; thus, 
it was possible to detect leukoagglutinins in 
the presence of RBC antibodies. No evidence 
was found that leukocytes contain the AB 
antigens. 
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ROLE OF MICROORGANISMS IN THE COLONIZATION OF SKEWING OF INDICATOR-DILUTION CURVES IN THE AR. mec 
WOOD BY TEREDO. Charles E. Lane and Ralph M. TERIAL SYSTEM. Ramon Lenge,* Carlyle Smith * He ad 
Adams*. The Marine Laboratory, University of Hecht, University of Utah, Salt Lake City, | 
Miami, Coral Gables, Florida. When undistorted by the external samplin 

We have shown earlier (R. D. Schafer and C. system dye dilution curves frequently denial | 
E. Lane, 1957. Bull. Mar. Sci., 7: 289-296.) strate a disproportionally delayed appearance Cente 
that the crustacean borer, Limnoria, does not and variable degrees of skewing when sampled 
burrow into sterile wood; that certain marine from smaller arteries as compared to the femor- lends 
fungi are acceptable to Limnoria as food, and al artery. Cinefluorex studies of flow pattern troll 
that these fungi provide amino acids which may obtained from femoral (FA) and brachial (BA) press 
be lacking in the wood alone but which are arteries reveal forward flow only in the FA but ronal 
present in the borers. The present studies gross retrograde movement of injectate with de- inere 
were designed to illuminate the relationship layed clearance in the BA during forearm vaso- wm ¢ 
en — — oe es Teredo, ; constriction. In a simple branched elastic mod- - 
and the microflora and fauna characteristic o el skewed dilution curves mav be recorded . 
unprotected wood in the marine environment. local flow-volume ratios (F/V) are at teratal fet 
When presented with eg wood in igae human subjects and in the model unskewed curves comp 
sea water Teredo larvae not survive. ey are obtained when longitudinal mixin oc 
have been observed to settle and to explore are short (compared to the distance pPiten flow 
the surface of the wood. If boring is attempt- concentration) and the segments used for dily- spins 
ed under these conditions, it never progresses tion and sampling have normal F/y. Skewing reg- of th 
beyond a half-diameter of the larva and is ularly occurs when a branched segment has a lw § ™ + 
never accompanied by metamorphosis. Normal F/V (local vasoconstriction) and exhibits to-anq | "6"! 
boring in unprotected untreated wood is always -fro flow patterns. During dye passage this seg- wine 
followed by metamorphosis within 12 hours. ment contains dispersed aliquots of several from 
Results of nitrogen balance studies, of meta- stroke volumes since longitudinal mixing path- nerve 
bolic determinations will be presented and the ways are increased by the to-and-fro movement, forme 
implications of these data will be discussed. This mixing of several successive volumes ina reoal 
These studies were aided by a contract between segment ordinarily containing a single homge- this 
the Office of Naval Research and the University nous stroke volume may be a factor in the ap- they 
of Miami, NR 165-271 parent delay of dye. Skewing results froma com 4 @Y 
bination of factors peculiar to the arterial with 
system: where pulsatile flow is sent into an defi 
elastic, branched system which may show local sympe 
flow variations independent of the elastic 
capacity. 
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TOLERANCE OF RECENTLY HEMORRHAGED RATS TO MAS- CARDIOGENIC OSCILLATIONS IN CONCENTRA- OAs 
SIVE WHOLE BLOOD WITHDRAWAL, TOURNIQUET SHOCK TION OF EXPIRED Ne. G,A * MOY 
AND BARBITURATE ANESTHESIA, S. Lang, K. D. Bornstein* and ane: tekshaneee Se Dies Sete: 
Serkes*, N. Sicher*, and M. D. Pareira*. Div. D.W.Richards). Columbia University, Dur 
of Surgery, Jewish Hospital, St. Louis, Mo. New York, N.Y. my 

It has been postulated by various investiga- 
tors that in the presence of certain acute and Others (Dahlstrom et al, J.Applied yeen, 
chronic alterations in the blood volume, dimin- Physiol.7:535,1954) using a rapid nitro- 9 carb 
ished tolerance to trauma occurs. If this be gen analyzer for the analysis of a of ti) 
so, it should be possible to observe decreased single expirate following 7 minutes of cles 
tolerance in recently hemorrhaged animals which 02 breathing and a breath of pure Nz, tock: 
are exposed to a second massive hemorrhage or to were able to demonstrate rhythmic fluc- pres 
@ significant plasma loss. Tolerance to sodium tuations in the concentration of expired J ini, 
pentabarbital might also be expected to be di- Ng which are synchronous with the heart oxyg 
minished, Rats subjected to acute withdrawal of beat. The swings in concentration ranged | min 
50% of their circulating blood volume were shown from 2-5%, with decrements during sys- ash 
in 48 hours after hemorrhage to have slightly tole, and increments during diastole. and 
lowered total blood volume, elevated plasma vol- The present observations were designed gen. 
ume and markedly reduced red cell mass, Such to study the phenomenon further. For high 
animals were compared to normal rats in their this purpose simultaneous records were mune 
ability to withstand massive whole blood with- made of the concentration of expired Nz, } the: 
drawal, tourniquet shock, and barbiturate anes- the rate of airflow, and the heart rate gest 
thesia, The ability of the hemorrhaged rats to int 1)normal humans subjected to a diss 
withstand secondary bleeding was diminished from variety of experimental maneuvers, and rati 
the normal control in terms of the absolute 2)patients with particular disorders of the. 
amounts of blood which could be withdrawn, How- the heart and lungs. These observations | iy, 
ever, in terms of the relative amounts (cc whole were supplemented by experiments on ex- tion 
blood withdrawn/100 cc total circulating volume) cised human lungs. The results indicate hess 
which could be withdrawn, the previously hemor- that the normal pattern of variation in and 
rhaged rats showed a tolerance at least equal to concentration of expired N2 is consist- sion 
that of the controls, Neither difference in ently deformed, in characteristic ways, | (gu 
ability to tolerate tourniquet trauma nor in by both abnormal cardiac pulsations and 
sleeping times after intraperitoneal sodium abnormal distribution of inspired air. 
pentabarbital was demonstrated. These experiments exclude alveolar-capiF 
lary gas exchange as a basic mechanism 
in the genesis of the oscillations. 
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areal FUNCTION. J: B. ston, Arthur 
Guyton, and William J. SELLS 
. ‘ o U . of 
Taiversi ty Med. 





BiophA 
Center » Jackson, Miss. 
A method for perfusing the kidney which 
jonds itself very readily to precisely con- 
rolled experiments has been devised. At low 
re levels, an inoremental increase in 
yonal arterial pressure. resulted in a slow 


tle increase in renal blood flow, urine formation, 
eden” mi glomerular filtration rate, then a pro- 
: mode gressively more rapid increase as renal 


ie arterial pressure rose. The effect on renal 
function of denervating the sympathetios by 
cmplete spinal anesthesia was also studied. 


ar fn comparing the actual values for renal blood 
stant flow and urine formation before and after 

ily spinal anesthesia a definite inorease in both 
pay of these was observed following denervation; 
“i the increase in blood flow was of sufficient 
to-and mgnitude to explain the observed increase in 


8 seg- wine formation. Though others have concluded 
1 from their experiments that sympathetic de- 
ath- servation results in an increase in urine 
formation without a concomitant increase in 


ing if tmal blood flow, the methods developed for 
pge- this study were sufficiently accurate that 
ap- they allowed us to measure renal blood flow 


wry precisely, and the results olearly showed, 
al wth a P value of 0.000025, that there is a 
definite increase in renal blood flow after 
sympathetic denervation. 


4 
Rh= GAS TRANSPORT OF MAMMALIAN BLOOD AS RELATED TO 
Ba BOY SIZE. (intr. by Knut 
. Schmidt-Nielsen). Dept. of Zoology, Duke Univ., 
Durham, NW. C. 
Three factors of importance to the rate of 
gs transport by blood were examined, namely ox- 
d yeen capacity, oxygen dissociation curve, and 
carbonic anhydrase level, The oxygen capacity 
of the blood was similar in small and large spe- 
of cles of the 17 mammale studied, The oxygen dis- 
29 sociation curves showed that the half saturation 
luc- pressure was higher in the smaller species, This 
indicates that the enhanced rate of delivery of 
sart oxygen from the blood to the tissues of small 
tnimals is accomplished by a combination of a) 
ys- ashorter diffusion distance as shown by Krogh, 
8. ani b) an increased unloading tension for oxy- 


ned gm. Carbonic anhydrase levels tended to be 
P higher in small animals, It is generally as- 
sre mmed that the enzyme is present in excess of 
a W2, | the needs for C02 transport. It is instead sug- 


rate gested that carbonic anhydrase influences the 
dissociation of oxyhemoglobin through rapid hyd- 
—e tation of COo at the moment the red cell enters 
4 the capillary. Since the blood of small animals 
Lons 7 as a higher sensitivity to acid, a rapid hydra- 
Mel tion of COp will further enhance the effective- 
wi tess of the high unloading tension for oxygen 

te | ‘Mi thereby aid in establishing a steep diffu- 

8 sion gradient from the capillary to the cell. 
‘ys, (Supported by NSF grant no. G4002). 
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EFFECT OF POLYSACCHARIDE DERIVED FRCM BACTERIA 
(ENDOTOXIN) OR FROM TISSUES ON SCALDED MICE. 
Sigmund E. Lasker * and * 
New York Medical College, Flower and Fifth 
Avenue Hospitals, New York, N.Y. 

The possible role of exogenous or endogenous 
polysaccharide in burn shock is being studied 
by subjecting mice to a standardized low mort- 
ality, edema-forming scald and then injecting 
polysaccharides derived from E.coli, 
mouse blood, skin, spleen, kidney and liver. 
Sublethal quantities of E.coli and S.typhose, 
endotoxin and mouse blood polysaccharide 
enhanced the mortality of scalded mice; poly- 
saccharide prepared from tissues of burned 
and normal mice by extraction with either 95% 
phenol, 1.6% TCA in 5% phenol or 6% TCA, were 
inactive. Mice made tolerant to lethal doses 
of E.coli endotoxin were unable to survive the 
scald. Endotoxin induced redistribution of 
water and electrolyte and reticuloendothelial 
blockade were investigated. Mice depleted of 
10% of their total sodium by intraperitoneal 
lavage succumbed to the low mortality scald 
or to sublethal doses of endotoxin. Salt sol- 
ution administered to scelded endotoxin treated 


natriuresis or redistribution of tissue elec- 
trolytes. Reticuloendothelial blockade by 
thorium oxide, zymosan, saccharated iron, or 
exposure to cold did not enhance the mortality 
of scalded mice. Further work in progress 
may elucidate the role of polysaccharides in 
burn shock. (Aided by Dept of Defense-AFSWP) 
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LOBAR DEAD SPACE CHANGES FOLLOWING PARTIAL UNI- 
LATERAL RESECTION IN THE DOG. M. T. Lategola 
and J. A. Schilling (intr. by R. H. Furman). 
Depts. of Physiol. and Surg., Univ. of Okla. 
Med. School, Okla. City, Okla. 

Following suitable control determinations, 
the lower lobe of the left lung was removed in 
4 dogs. Standard aseptic surgery was used. Based 
on the relative lobe weights of the dog as re- 
ported by Rahn et al (J. Appl. Physiol 8:417, 
1956) this lobectomy amounted to 26.3% of the 
total lung weight. Experimental measurements 
were made on the Nembutalized, supine dogs on 
the 9th, 40th and 80th days post-operatively. 
The physiological dead space (V,.) was measured 
according to the method of Fowi by. A dispro- 
portionate increase in the Vpg of the remaining 
left upper and medial lobes with respect to the 
concomitant functional residual capacity (FRC) 
was observed. The relation of this change and 
consequent adaptation in time with respect to 
alveolar ventilation will be discussed. 
(Supported by funds from the School of Aviation 
Medicine, Randolph Field, Texas; AF contract 
#41-657-105. 
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THE CIRCULATORY MIXING TIME FOR ERYTHROCYTES EFFECTS OF MEDULLARY STIMULATION ON ELECTRIC ae 
IN INTACT BARBITALIZED DOGS, ACTIVITY OF RESPIRATORY NERVES. Ralph Lazzarge Ms, J. 
* e 0 and L- M- N- Bach (intr. by S. M. Peacock, Jr.) ie 

‘Lo. ” ve of School of Med., Dept. of Physiol., Tulane Univ. Sch. of Med,, 
Iouisville, ky. New Orleans, La. In 
In 23 cats under nembutal, the medulla was Biol 


The time required for mixing of injected explored with stimulating electrodes and re- iymph 
P52-]abeled cells cannot be determined by cordings were made from intercostal and Phrenic of ane 


simple inspection of time/activity data on nerves. Medullary points producing respiratory chlor 





circulating blood because of the possibility of responses have a different threshold for tivel 
early loss of label from the cells. If arteri- nerve than for others; each nerve can be pre ally § 
al samples are drawn at 5-minute intervals for vated from one medullary point more easily than @ tt 
1 hour following a 5 ccm, injection of labeled from others. It was possible to evoke two tymph 
cells, two disappearance rates are usually dis~ types of responses in each nerve. One isa plasm 
cernible, the slope rather abruptly decreasing long latency response, frequently of low thres. i te 
at 10 to 25 minutes. Two cell volumes may thus hold and is usually polysynaptic. The other al pel 
be calculated from the two slope intercepts at response has a short latency, often of high conce' 
time 0, The volume calculated from the lesser threshold and is usually monosynaptic. Medul- latte 
slope, late in the hour, is as much as 25 per lary points producing these two responses in and H 
cent larger. This value appears to represent any one nerve were often only | mm apart. A Infus 
the true cell volume, since it agrees well with single medullary pulse can produce suppression § ™'" 
an independgyt calculation based on the de- of spontaneous activity in the respiratory tion | 
crease in activity produced by’ injecting, nerves for as long as 500 msec; the duration of § ‘U0? 
at the end of the hour, a large volume (ap- suppression varies with voltage in expiration findi 
proximately 20 cc./kg.) of unlabeled whole but is independent of voltage when applied dur. § ‘ems 
blood. Samples drawn during the hour following ing inspiration. It was possible to observe is de 
the large infusion usually show only a single some spontaneous activity in the phrenics dur- and d 
disappearance rate, nearly the same as the late ing expiration. The medullary organization of flows 
slow rate of the first hour. The early steeper contro! over the respiratory nerves appears to iyaph 
slope following small-volume injections is provide (1) some degree of specificity of con- reebs 
therefore attributed to mixing, which appears trol over each nerve, (2) some degree of con- ye 
to be facilitated by the large-volume infusion. trol over the type of activity appearing in Devel 
Data of this kind on animals with low arterial each nerve, and (3) some measure of control Gener 
pressure suggest that cell mixing under these over the level of excitability in each nerve. AA-4 
conditions may require an hour or longer. 
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SELECTIVE INCORPORATION OF ACETATE INSULIN AND ANAPHYLACTOID RESPONSES TO DEXTRAN, PREPA 
INTO FAT AND CHOLESTEROL AS A FUNCT- Sm Dept. of Physiol., School of EITRA 
ION OF GLYCOLYSIS. Ennis C. Layne*, bd C, Canada. = 
Guilford G. Rudolph, Samuel P. Bessman*, sees | recently (Adankiewies ¥.W. Pa = 
Dept of Biochemistry and Pesisrice U of | fy 10s) that inedin-eeanttfes Unet | 

ees : ’ , y! . the anaphylactoid inflammation caused by dex rr 
Dialysed homogenates of pigeon liver supple tran, egg white or soluble glycogen. This sem wedis 
-mented with DPN, TPN, Mg, Mn, CoA and sitization was observed at the site of injeo 0,1N 
KHCO3 were incubated with excess acetate- tion when dextran was administered s.c. Results | i 4 
1-c!4, Fatty acid-lipide mixtures were iso- pall Cer enuntdon Ut ova Tah oo 
: 86 e 

nay Se need Sia alt aie | HS ends Soe ae | 
Nalgene pil ana ich ib atl alps stance is injected i.p. A possible explanatim | 4 1, 

as the digitonide. Acetate incorporation into for these contradictary results will be preser Intra 
both cholesterol and fat was minimal in the ted. In addition evidence will be given of a prod 
dialysed homogenate. Addition of 10°*M marked potentiation by insulin of the hypother~ | sire, 
glucose-6-phosphate (G-6-P) resulted in a 4 mic effect which we have observed in rats im tise 
fold enhancement of incorporation of C!* into jected with dextran. phine 
cholesterol and no net change in fat radio- in a 
activity. As the G-6-P concentration was in- Appr 
creased, C’~ incorporation into fat increased a 
with concomitant diminution of incorporation Only 
into cholesterol. Cholesterol and fat synthesis be at 
require both a carbon source (acetate) and re- test 
ducing equivalents (glycolysis). Increased re- the 
ducing equivalents stimulate fat synthesis at test 
* the expense of some intermediate necessary for less 
; : affe 

cholesterol synthesis. This regulatory mechan ther 
-ism might explain the ability of diabetic liver hypo 
normally to synthesize cholesterol, but not fat. (SF- 
(Chernick & Chaikoff, J. Biol. Chem., 188:389, ACTH 
1951). furt 
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(MPOSITION AND SIGNIFICANCE OF RENAL LYMPH. 
§.d- LeBrie* and H. S$. Mayerson. Department 
of Physiology, Tulane University, New Orleans. 


jn a previous report (Proc. Soc. Exper. 
gio]. and Med., in press) we indicated that 
lymph collected from renal capsular lymphatics 
of anesthetized dogs has average sodium and 
chloride concentrations 11.3% and 26.9%, respec- 
tively, higher than plasma. These statistic- 
ally significant differences are not correlated 
yith lymph flows of 0.00! to 0.04 ml/min. 
\ymph potassium concentrations are the same as 
plasma » Extension of the work has shown that 
the average glucose concentration (90.3 + 1.5 
al per cent) is significantly lower than plasma 
concentration (95.9 + 1.7 mg per cent). The 
latter finding confirms Kaplan, A., M. Friedman 
md H. E. Kruger, Am. J. Physiol. [38:553. 
infusion of a mercurial diuretic (mercapto- 
wrin) Increases rena] lymph sodium concentra- 
tion while chloride concentration decreases. 
glucose concentration is increased. These 
findings will be discussed and interpreted in 
tems of a working hypothesis that renal lymph 
is derived from two sources: capillary filtrate 
ad distal tubular reabsorbate. The smail 
flows observed make it seem unlikely that renal 
lymphatics play a major role in transporting 
reebsorbate in the healthy kidney. (Supported 
by a grant from the Medical Research and 
Development Division, Office of the Surgeon 
General, Department of the Army, under contract 
#MA-49-007-MD-38) . 
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PREPARATION AND BIOASSAY OF A HYPOTHALAMIC 
EITRACT THAT STIMULATES ACTH SECRETION IN VIVO 
Susan Epstein Leeman and Edward F. Voelkel 
finer. by L. P. Wilson). Dept. of Physiology, 
farvard Med. School, and Biol. Research Labs., 
farvard School of Dental Med., Boston, Mass. 
Fresh calf hypothalamus, including the 
mdian eminence, was homogenized with 5 ml of 
0,IN HCl per gram of tissue in a Waring blendor 
it 49°C for 30 seconds. The lyophilized super- 
tate was ground with 20 ml of ice-cold dis- 
tilled water per gram, and the resulting solu- 
tle fraction was tested in the bioassay system 
of Leeman and Munson (Fed.Proc. 17:387, 1958). 
Intravenous doses containing 0.15-0.30 mg N 
produced a fall of more than 100 mg% in the 
tdrenal ascorbic acid of intact rats. anesthe- 
tised with pentobarbital and treated with mor- 
phine, essentially the same effect as observed 
in anesthetized rats not treated with morphine. 
Approximately 6 such doses were obtained per 
hypothalamus. The extracts also were effective 
in rats pretreated with cortisol, 10 mg/kg. 
Only about one fourth of the total effect could 
be attributed to ACTH or ACTH-like material, as 
tested in hypophysectomized rats. Furthermore, 
the amount of vasopressin in the extracts, as 
tested by the rat blood pressure method, was 
less than 0.05 unit per dose, too little to 
affect adrenal ascorbic acid. The extracts 
therefore appear to contain the sought for 
hypothalamic secretory factor for ACTH 
(SF-ACTH) in sufficient amount, relative to 
ACTH and nonspecific substances, to facilitate 
further purification. 
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ACID-BASE BALANCE AND URINARY ELECTROLYTES IN 
NOPMAL MEN FED DL-METHIONINE. Jacob r.* 


and Arnold S. Relman. Mass. Mem. Hosps. and 
Boston Univ. School of Med., Boston, Mass. 
Ingestion of methionine and other sul fur- 
containing foods is known to increase urinary 
acid excretion, To further examine this phenom- 
enon balance studies were performed on normal 
men fed DL-methionine 13.9 gm/day while on nor- 
mal or low NaCl intakes. Serum CO? content de- 
creased 4 to 6 mEq/1., urine pH fell and excre- 
tion of inorganic sulfate and net acid (NH4 + 
titratable acid - HCO3) increased. K balance 
became slightly negative, more so with low NaCl 
intakes. Na and Cl balances were slightly posi- 
tive or unchanged. On stopping methionine, sul- 
fate excretion abruptly decreased to control 
but net acid remained elevated for two more 
days until serum C02 returned to control. Dur- 
ing this period there was marked retention of 
Na with normal NaCl intakes and retention of K 
on low NaCl intakes. After restoration of the 
control state the cumulative increments in net 
acid excretion virtually equaled the cumulative 
increments in sulfate excretion. 69 to 74% of 
the methionine sulfur was recovered as urinary 
inorganic sulfate. It is concluded that the 
acidifying effect of methionine is due solely 
to the oxidation of its organic sulfur to sul- 
furic acid, The renal response appears more 
closely related to the acidosis than to the 
anion load since increased net acid excretion 
continued beyond the sulfate diuresis. 
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ISOMETRIC LEFT VENTRICULAR CONTRACTION. 
B, Lendrum#, H. Feinberg* and L.N. Katz 
CV Dept., Michael Reese Hosp., Chicago, 
Ill. and Ped, Depts. Michael Reese 
Hosp. and State Univ., Syracuse, N.Y. 
No measurements of pressure (P), 
coronary flow (CF) and cardiac 02 con- 
sumption (02 C) in the isometrically 
contracting in situ mammalian left 
ventricle (LV) appear to have been 
made. In other studies, we have found 
that heart rate (HR) and blood P, but 
not cardiac output, correlate well with 
02 C and CF. In the present study, a 
fluid-filled balloon was piaced in the 
by-passed dog's LV perfused from the 
aorta. LV-P, HR, CF and 02 C were 
measured at various balloon vols. The 
isometric maxima and resting P-vol. 
curves were similar to those in cold- 
blooded animals. As the balloon vol. 
increased the rate of increase of 
pulse P progressively lessened, and 
02 C rose despite the absence of LV 
external work. Several indices of sys- 
tolic P development were examined. The 
product of HR times LV pulse P was 
significantly related to 02C. 02C 
was either linearly related to this 
product or was disporportionately in- 
creased at the higher vols. This is 
consistent with the notion that 02 C 
increases as a result of the increas- 
ing tension accompanying increasing 
vol. 
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RELATION OF THE DURATION OF MECHANICAL AND 
ELECTRICAL SYSTOLE TO THE HEART RATE AND BLOOD 
PRESSURE. E. Lepeschkin and Y.K. Starcheska,* 
DeGoesbriand Memorial Hospital and Division of 
Exper. Med., Univ. of Vermont, Burlington. 
In 1000 normal persons and patients with 
ion the intervals from the beginning 
of QRS to the end of T (@T) and to the begin- 
ning of the second heart sound (Q-2) were meas-- 
ured. were calculated for 20 groups 
subdivided according to the heart rate and sys- 
tolic blood pressure. In persons with a blood 
pressure under 135 mm, Q-2 was longer than Q-T 
at heart rates of 50-100, with highest values 
at rates of 65-80, and shorter than QT at rates 
below 50 and above 100. In persons with a 
blood pressure above 135 mm, the average Q-2 
was always shorter than Q-T, with the difference 
increasing parallel to the blood pressure; the 


were at the extreme heart rates. 
of the second sound.with respect to 
the end of T at high heart rates is attributed 
to a decreased stroke volume, which leads to an 
earlier fall of intraventricular pressure. At 
very low heart rates the same behavior could 
have been the result of a decrease in minute 
volume exceeding that of the heart rate, a vagal 
effect being responsible for both. The earlier 
appearance of the second sound at high systolic 
pressures could be caused by faster closure of 
the aortic valves due to a pressure 
gradient between aorta and left ventricle at 
the beginning of the diastole. 
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HOW SEEN MOVEMENT APPEARS IN THE FROG'S OPTIC 
NERVE, Part II. J. Y. Lettvin, H. Maturana,* 
W. H. Pitts,* Ww. 5. McCulloch. Research Labora- 
tory of Electronics, M.I.?., Cambridge, Mass. 

The coding of movement described in Part I 
suggests that the frog's eye is designed (at 
least for land operation) to abstract the vector 
and size of a moving object and extrapolate the 
path. Because our evidence implies that there 
exists a coordinate system built into the retina 
and that the coding allows coordinates and 
velocity to arise from general operations on the 
whole output of the optic nerve, we propose some 
alternative guesses to account for Sperry's 
results on dislocated eyes. We do not propose 
that his notion of specific reconnection is 
wrong but that it is not necessary. 

We also present the law by which there is a 
point-to-point correspondence from receptors to 

4c nerve, viz., if an object is moved within 
the visual field in a circular path of any dian 
eter, the only fibers that show no response at 
any time are those that have the centers of 
their receptive fields at the center of the 
circle described. 
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ALTERATIONS IN CONNACTIVE TISSUE PROPERTIES Ty 
THE LATHYRITIC CHICK EMBRYO. C.T. Levenex and 
J.Gross. Lovett Mem. Labs., Mass. Gen. 
‘and Harvard Med. School, Boston, 

The injection of beta-aminopropionitrile . 
the lathyrus factor - onto the chorio- 
membrane of the day old chi¢k embryo, results 
in a reproducible disease process, which at 10 
days of incubation is characterized by great ir. 
crease in tissue fragility and altered extract. 
ibility of connective tissue components (Levene 
C.I., Fed. Proc. 17:5, 1958). Embryos ao 
treated at [days but examined at 17 days of in 
cubation reveal gross skeletal deformities ang 
stunting; however the tissues are no longer fre. 
gile and extraction of skin, bone and aorta with 
cold 1M sodium chloride reveal no differences 
when compared with the normal 17 day embryos, 
Injection with the agent at 1) days results in 
an embryo which at 17 days shows no stunting, 
skeletal deformities or obvious histologic de. 
viation from the normal; there is, however a 
striking, dosage dependent increase in tissue 
fragility as measured quantitatively, and there 
is as much as a seven-fold increase in extract 
ible collagen from skin, bone and aorta; analy. 
sis of these tissues for total collagen revoals 
no significant differences. Thus,marked physi- 
cal chemical alterations can be produced in- 
volving tensile properties and collagen 
solubility with or without deformities, depen- 
dent upon time of application of the agent, 

The importance of information regarding the 
physical chemical state of collagen, apart from 
its quantity, is stressed. 
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—_ OF OXYGEN FROM ARTERIAL TO 
yenoUS SEGMENTS OF RENAL CAPILLARIES. 
yatthew N. Levy. Research Department, 
st. Vincent Charity Hosp., Cleveland, 
ohio. 

Injections of three types of blood 
preparations were made into the renal 
arteries of dogs: (a) blood equilibra- 
ted with 95% 0,, 5% CO, (b) arterial 
plood containing some methemoglobin- 
Jabelled erythrocytes, and (C) blood 
containing methemoglobinemic cells, but 
quilibrated with 95% 0,, 5% CO,. The 
initial appearance time in the renal 
yein was 1.25 + 0.97 sec. earlier for 
oxygen than for the methemoglobinemic 
red cells. When preparation (c) was 
introduced into the renal artery, a 
diphasic densitometer curve was regis- 
tered from the renal venous blood. The 
initial deflection was uniformly up- 
rigtt, indicating a preponderant effect 
due to increased oxygen saturation. 
this was followed by an inverted de- 
flection resulting from the predomin- 
ant effect of methemoglobin. These 
findings are interpreted to indicate 
diffusion of some of the oxygen from 
arterial to venous limbs of renal 
capillary loops. 
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HELIUM MIXING AND CARBON MONOXIDE 


ABSORPTION DURING REBREATHING. 
Benjamin M. Lewis, Ernest J. Heyford- 
Welsing* and John D, McGinty*. Wayne State 
Univ. and Receiving Hosp., Detroit, Mich. 

The mixing of He and the absorption of CO 
during a 45 sec. period of rebreathing at 30 
p.m. were followed by passing the contents 
ofthe rebreathing bag continuously thru an 
infrared CO analyzer and simultaneously draw- 
ing a sample of 0.8 ml/sec. into a mass 
spectrometer. In 4 normal subjects complete 
mixing of He occurred on the first breath and 
CO concentration fell at an exponential rate 
after 5 sec. In 6 patients with emphysema 
slow mixing of He continued for 45 sec., but 
CO absorption was exponential after about 15 
sec, In a mathematical model of an emphyse- 
matous lung consisting of a well ventilated and 
poorly ventilated region in which the ratio of 
diffusing capacity to alveolar volume is uni- 
form within the region, although not necessar- 
ily between regions, similar curves for the 
behavior of an insoluble gas (He) and a diffus- 
ible gas (CO) during rebreathing can be demon- 
strated, If the diffusing capacity of the model 
is calculated from the portion of the curve in 
Which diffusible gas is absorbed exponentially, 
avalue which approximates the "true" diffusing 
capacity of this model is obtained, 











Witting 


91 





Lewis 


359 


EFFECT OF HEART RATE AND INTRACORONARY DRUGS 
ON LEFT CIRCUMFLEX CORONARY FLOW IN THE, 
BEATING AND STOPPED HEART. F. B. Lewis and 
D. E. Gregg. Walter Reed Army Institute of 
Research, Washington, D. C. 

Under nembutal anesthesia, flow in the 
gravity perfused left circumflex coronary 
artery was determined in the open chest dog 
heart either beating spontaneously or, after 
the conduction bundle had been crushed by a 
suture, with its rate controlled by an external 
pacemaker. Flow was continuously measured by a 
rotameter, and either epinephrine HCl, levarter- 
enol bitartrate, or isoproterenol HCl was in- 
fused at a constant rate into the circumflex 
artery until equilibrium was reached. Asystole 
was produced both before and after drug injec- 
tion by vagal stimulation or by turning off the 
external pacemaker. Systemic blood pressure 
was maintained constant by a reservoir connect- 
ed to both femoral arteries. The average flow 
increase during vagal asystole (46.34) was not 
changed by levarterenol infusion (43.9%) or by 
epinephrine. When heart rate was controlled 
and changed in small increments from 90 to 240, 
the increase in flow during asystole rose from 
36% to 55%. This increase was unaffected by 
epinephrine. Isoproterenol HCl usually caused 
an increase in coronary flow in the beating 
heart when rate and pressure were maintained 
constant, and decreased the flow rise in asys- 
tole. Under these conditions coronary extra- 
vascular resistance remained unchanged with 
epinephrine and levarterenol and increased as 
the heart rate rose. Isoproterenol decreased 
intravascular and extravascular resistance. 
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AN UNIDENTIFIED SMOOTH MUSCLE STIMULATING 
SUBSTANCE IN SKIN. Graham P. ee Sol Roy 
Rosenthal and H. « Univ. is 
College of Medicine, Chicago. 

A substance has been extracted from the 
stratum corneum of humans, rabbits, rats, and 
guinea pigs, which causes a contraction of the 
isolatad guinea pig's ileum which is unaffectdl 
by antagonists of histamine, acetycholine, and 
5-hydroxytryptamine. Cutin, the proposed tem- 
porary name, has the following characteristics: 
1) It does not contract other smooth muscle 
structures such as the rat's uterus and colon; 
2) its activity is unaffected by boiling in 
N HCl or N NaOH for 5 min. or by treatment 
with proteolytic enzymes; 2) it is insolubée 
in lipid solvents such as acetone, ether 
chloroform, but is soluble in water and 
alcohol; 4) it is readily dialyzable; 5) on 
electrophoresis it behaves as a base. As it 
the corneum and not the underlying epidermis 
which appears to be the source of cutin, it 
may therefore be a product of keratinization. 
Most of the amino acids formed during this pro 
cess can be separated from cutin by use of an 
don exchange column. Cutin may be an amine 
derivei from one of these amino acids. As the 
substance is derived from what is regarded as 
dead tissue it is difficult at present to post 
ulate a functional significance in the skin. 
(Aided by grants from the Office of Naval 
Research (NR 114 161) and Atomic Energy 
Commission (AT(11-1)-67) 
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THE FORMATION OF AN Y AGAINST THE TISSUE 
MAST CELL. Y. S. Lewis. and D. E. Smith. Div. 








Biol. and Med. Research, Argonne Natl. Lab., 
Lemont, Ill. 

Rabbits were immunized with mast cells from 
peritoneal fluid of rats. Seven intravenous 
injections, 3-5 x 10® cells each, were given 
over a 2 week period, after which samples of 
rabbit serum were assayed daily for anti-mast 
cell activity by ring precipitation tests and 
by microscopic examination for mast cell damage 
in whole mounts of fixed and stained skin, 
mesentery and ear from rats injected intraperi- 
toneally with immune serum. In vivo observa- 
tions were carried out on mesenteric mast cells 
bathed in normal and immune rabbit serum. 
Serum 3-5 days after the last injection re- 
vealed the presence of an antibody that reacted 
with mast cells. Peak titers occurred between 
10-12 days when all of the mast cells in mesen- 
terv and 50-100% of the mast cells in skin and 
ear were destroyed. No other destructive 
changes were seen in the tissues examined. Ten 
to twenty minutes after exposure to antiserum, 
the granules of mast cells observed in vivo 
displayed rapid, small oscillatory movements. 
Only a few granules were involved at first, but 
within minutes all in the cell were similarly 
engaged. During the course of observation many 
mast cells suddenly broke open and the granules 
were released into the tissue. No changes were 
induced by normal rabbit serum in any of the 
tests. (Work performed under the auspices of 
the U.S. Atomic Energy Commission.) 
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EFFECT OF THYROIDECTOMY ON OXIDATIVE PHOSPHORY- 
LATION AND STABILITY OF LIVER MITOCHONDRIA FROM 
RATS ACCLIMATED TO LOW ENVIRONMENTAL TEMPERA- 


TURES. Sylvia P. Lianides and Robert E. 

4 (in e bY ° 9 We), » 
3 ology, Tufts Univ. School of Medicine, 
Boston, Masse 


Rats. were exposed to 0-2°C for 5 to 6 
weekse After 2 weeks of cold exposure half of 
the group were partially or completely thyroid- 
ectomized. Controls were maintdned at 25°C. 
P/O was measured with succinate as substrate. 
In studies on aging, mitochondria were preincu- 
bated in a medium devoid of succinate and Mg** 
for 0-25 min. and succinate-linked phosphory- 
lation measured at 2 minute intervals during 
this period. Both partial and complete thyroid- 
ectomy restored the P/O of mitochon- 
dria of cold-exposed rats (1.8) to approximate- 
ly control values (1.80). The rapid aging time 
observed in mitochondria from cold-exposed 
animals was also restored to control values by 
thyroidectomy. Preferential uncoupling in cold- 
acclimated rats appears to be related to the 
thyroid. Additional heat derived from uncoup- 
ling does not appear to be essential for the 
immediate survival in the cold. The thyroid 
seems necessary for the extended survival in 
the cold for reasons other than its effect on 
oxidative phosphorylation. 





of 


PHYSIOLOGY | 


363 
SENSORY PERCEPTION BY DIRECT STIMULATION oF 
HUMAN CEREBRAL CORTEX: STIMULUS PARAMETERS, 
B. Libet, W. W. Alberts*, E. W. Wright*, 
G. levin*, and B, Feinstein®, Mt. Zion Hospi 
and Univ. of Calif., San Francisco. 7 
Factors determining the adequacy of electri. 
cal stimuli to the somatosensory area, for elic. 
iting a sensation, were analyzed in 
tized patients (using square pulses; test, inter. 
val, 30 secs), Differences in alerting (EEG 
blocked vs. alpha present) did not affect 
threshold, Threshold decreased about tenfold 
wit> increase in frequency up to 120/see (0,5 
msec pulses, 5 sec trains). At lower freq's, 
threshold was greater if approached from beloy 
than from above. Cathodal or alternately re. 
versing pulses were more effective than anodal, 
Decrease in pulse duration (2 to 0.1 msec) dow 
bled threshold current with single shocks, tri. 
pled it at 60/sec. Minimum train duration, ats 
fixed current, also decreased with increase in 
freq. When current was relatively high, the 
number of required pulses was as little as 2, at 
60/sec, and did not increase greatly with de- 
crease in freq., ae 6 pulses at 8/sec, 
Stronger single shocks repeated once or twice at 
30 sec intervals were effective. This indicates 
that repetition is important and that long-last- 
ing effects may follow each stimulus. The sub- 
jective quality and projected locus of the sen 
sation changed somewhat below 10/sec, but were 
relatively constant over a wide range of fre- 
quency, pulse width, and train duration, The 
subjective sensation is thus relatively indepen 
dent of the nature of the stimlus to the 
cortex. 
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PRODUCTION IN MICE OF ASCITIC FLUID CONTAINING 
HIGH ANTIBODY TITERS TO STAPHYLOCOCCUS OR SAL- 
MONELLA. Rv Lieberman, J. 0. A. Douglas, and 
Ww. hr Jr., (intr. by W. W. Smith). 
National Institutes of Health, Bethesda, Md, 

Procurement of large amounts of potent anti- 
body from mice presents difficulties. The sac- 
rifice of large numbers of immunized mice limits 
their further use experimentally. Investiga- 
tions of methods for providing sources of potent 
antibodies that could be utilized repeatedly 
were initiated. Staphylococcus aureus or See 
monella enteriditis produces large amounts 0: 
ascitic fluid containing high antibody titers 
in mice. Effects of different strains of 4 
single antigen, treatments of antigens, immuni- 
zation regimens, adjuvants, strain differences 
of mice and presence of proteolytic enzymes, on 
production of immune ascitic fluid in mice will 
be presented. Immunological properties of mouse 
ascitic fluid were investigated by slide agglu- 
tination and passive protection studies. Routes 
of administration of antigen were studied to de- 
termine the best procedure to produce potent 
ascitic fluid. One group of mice received §. 
enteriditis intraperitoneally, a second group 
was injected simultaneously with S. aureus in- 
traperitoneally and S. enteriditis subcutaneo- 
usly, a -hird group was initially immunized 
with S. enteriditis subcutaneously, followed by 
S. aureus intraperitoneally. All mice developed 
ascities with no significant differences in ti- 
ters of antibodies. Blood and ascitic fluid 
agglutinin titers were comparable. Protection 
by ascitic fluid in passive immunization will 
be discussed. 
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OF AMINOGUANIDINE ON THE GASTRIC 
gCRETORY RESPONSS TO 3~BETA-AMINOETHYL-1, 
jieTRIAZOLE. K.WeLiepins (intr. by Ardelle 
t, bane), Dept. of Clinical Science, Univ. 
of Illinois, Chicago. 

It has been reported (Liepins and Ivy, 
pysiologist 1(4),1958) that 0.42 mg of 
tis triazole base is equivalent to 0.3 mg 
of histamine base for stimulation of gastric 
geretion in the Heidenhain pouch dog. It 
jg ell established that aminoguanidine (AG), 
g histaminase inhibitor, augments the 

c secretory response to 0.5 mg hista- 

gine GiHCl in the dog. It was of theoreti- 
gal interest to determine if AG would aug- 
wat the response to this triazole. The 
wg HCl output in response to 0.5 mg hista- 
gze di-HCl in 2 dogs was 5317 and 59+8, 
pepectively. When AG was given at a rate 
of 6 mg/kg hourly 2 hr before, with, and 
lhr after the injection of histamine, the 
wtput was 6848 and 92t10 mg, respectively. 
fus the AG injections significantly aug- 
mated the response to histamine. When 
.7 mg triazole-diHCl alone was given the 
utput was 4947 and 63149, respectively. 
fen the triazole was given with AG (6 mg/ 
lg) the output was 9019 and 7249, respec- 
tively. Thus AG augments the secretory 
meponse to this triazole as it does to 
listamine. 
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MEASUREMENT OF ENERGY AND MATERIAL 
BALANCE BY THE USE OF DOUBLY-LABEL- 
ED WATER. N. Lifson and J.S. Lee*. Dept. 
of Physiology, University of Minn. Medical 
School, Minneapolis, Minnesota. 

A test has been carried out in rats of the 
possibility of measuring with the aid of doubly- 
labeled water (D 018) the following components 
ifthe material balance of an animal: intake of 
food, oxygen, and water; output of CO, and 
water. The only items of information requir- 
tifor the procedure are (1) isotopic analysis 
initial and final blood samples, (2) the com- 
position of the dry diet, (3) the initial and final 
body weight. The CO, output was calculated 
is described previously (Lifson, Gordon and 
McClintock, J. Appl. Physiol. 7:704, 1955); the 
water output, from the product of the total 
body water and its D,O turnover rate; O. con- 
tumption, from the €o output and dietary 
RQ. ;fo00d consumption, from CO, output and 
dietary composition; water intake, from the 
difference between water output and dietary 
metabolic water. A rough correction for stor- 
age of materials was made from the change in 
body weight. The average absolute difference 
between observed values for each of the above 
components of the material balance and values 
talculated by the isotope procedure was less 


than 10%, 
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METABOLIC AND VENTILATORY RESPONSES DURING 
SHIVERING. Thomas P. K. Lim (intr. by U. C. 
Luft). Dept. of Physiology, Lovelace Founda- 
tion, Albuquerque, N. Mex. 

Respiratory gas exchange and pulmonary ven- 
tilation during shivering have been assessed in 
anesthetized dogs under induced hypothermia at 
the average "core" and "shell" temperatures of 
33°C and 27°C, respectively, after proper con- 
sideration was given to the altered physico- 
chemical properties of blood at different ther- 
mal conditions. Eight out of 14 animals shiv- 
ered intensely whereby 02 intake and C02 output 
were doubled or tripled, but the respiratory 
exchange ratio remained essentially unchanged 
at an average of 0.72. Total ventilation in- 
creased linearly with metabolic rate so that 
the ventilation equivalent for 07 was the same 
with or without shivering. During shivering 
arterial blood revealed no significant changes 
in the parameters of neutrality regulation such 
as pH, Pcop and buffer base. Although alveolar 
ventilation as reflected in C02 clearance was 
increased almost three times, no marked altera- 
tions occurred in physiological dead space. In 
consequence, the ratio of alveolar to total 
ventilation improved from 0.47 to 0.63. Moder- 
ate hemoconcentration and a consistent eleva- 
tion of pulse pressure were also seen during 
shivering. (Supported in part by Contract AF 
41(657)-200, monitored by the Arctic Aeromedi- 
cal Laboratory.) 
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HEMODYNAMIC CHANGES INDUCED BY VENTRICULAR STIM- 
ULATION. R.J.Linden,* J Mitchell,* J.P.Gilmore, 
S.K.Brockman,* S.J.Sarnoff. (intro. by M.0.Lee). 
Lab. Cardiovascular Physiol., N.H.I., Bethesda, 
Md. 
Atrial and arterial pressures and aortic flow 
were recorded in the open chest dog while pac- 
ing the atria or ventricles at the same heart 
rate. Changing from atrial to ventricular pac- 
ing elevated atrial pressures and lowered 
arterial pressure and cardiac output. With 
stepwise blood infusions the relationship be- 
tween mean atrial pressure and external stroke 
work was examined. The plot of this apparent 
ventricular function curve was shifted sharply 
to the right while pacing the ventricle. A 
part of the explanation for these observations 
was found in the abnormal timing of the atrial 
and ventricular contractions under these cir- 
cumstances. In general, the most pronounced 
changes during ventricular pacing were observed 
when the atrium and ventricle contracted simul- 
taneously. Additional evidence was obtained, 
such as ventricular pulse contours and altera- 
tions in the duration of ventricular ejection, 
which suggested that ventricular myocardial 
contractility is also depressed probably as the 
result of a less synchronous ventricular con- 
traction during ventricular pacing. 
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SERUM CHOLINESTERASE IN NORMAL AND HYPOTHYROID 
DOGS. H (intr. 
by E. J. Van liere). West Virginia Univ. Med- 
ical Center, Morgantown. 

Hawkins et al. (Endocrinol. 43:167, 1948) 
showed an inverse relation between thyroid and 
serum cholinesterase activities in the rat. 
Three explanations of this phenomenon occurred 
to us, viz. a change in the rate of formation, 
destruction, or release of enzyme. The first 
two possibilities have been investigated. Dogs 
were used to enable repeated samplings of 
blood; serum cholinesterase activity was meas- 
ured spectrophotometrically with benzoylcholine 
as substrate. Esterase activity was determined 
in a control period in two groups of five ani- 
mals and was found to be fairly constant. Oxy- 
gen use was determined under pentobarbital an- 
esthesia. Rate of formation of enzyme was then 
determined in group one by giving enough DFP 
to reduce the enzyme activity to essentially 
zero and noting the rate of return of activity. 
Rate of destruction was measured in group two 
by injecting concentrated esterase intrave- 
nously and noting the time required for the 
activity to fall back to normal. Both groups 
were given methimazole for three weeks; the ox- 
ygen use was again measured. Ir group one the 
rate of formation of serum cholinesterase was 
again determined and in group two, the rate of 
destruction. The increased serum cholinester- 
ase activity following methimazole is associ- 
ated with a decreased rate of enzyme destruc- 
tion. 
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INVESTIGATIONS OF TONIC SUBTHALAMIC INFLUENCES 
ON MIDBRAIN RETICULAR EXCITABILITY. David 
F. Lindsley* and W. Ross Adey, (intr. by R. D. 
Tschirgi) Dept. of Anatomy, University of 
California at Los Angeles and V. A. Hospital, 
Long Beach, California. 

In continuing studies of rhinencephalic 
and subcortical influences on unit activity 
in the midbrain reticular formation of cat 
and monkey, chronic histologically controlled 
lesions in subthalamus and prerubral fields 
markedly reduced the number of units in the 
dorsal midbrain tegmentum which were either 
tonically active or responsive to peripheral 
volleys from sciatic nerve or neck msculature. 
Many units responded with a brief phasic burst 
in regions where normally a tonic rise in 
firing rate had been elicited. Subsequent 
examination of these midbrain responses with 
coaxial recording electrodes has confirmed 
these findings of a tonic subthalamic influence 
on midbrain excitability. Bilateral coagula- 
tion of the subthalamus abolished the early 
components of the reticular response, and small 
late polyphasic components remained with lat- 
encies greater than the cortical response. It 
did not prevent cortical arousal induced by 
midbrain stimulation. Behavior changes induc- 
ed by these lesions in cats included catatonic 
postures, an inability to feed spontaneously 
and a lack of appropriate responses to visual 
and olfactory stimli. Similarly placed les- 
ions in the monkey induced a hypokinesia, and 
severely impaired a previously learned avoid- 
ance response. Drug studies are in progress. 
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ON THE MECHANISM OF CELL POTENTIAL, 
Ling, Eastern Pennsylv. Psych. Inst PE PL 
The fixed charge hypothesis (FCH)is based 
a postulated high degree of association Ddetween W. 
fixed anions and counterions. Yet monomeric ap. igi larve 
ions bearing the same charged groups show Little is prev 
association with ions like K*. FCH interpret, sprit). 
this as due to the tremendously larger f pro 
ume (Vs) available to the dissociated K* in fines myirity 
solution than that in a fixed charge system(i co 
At the surface of FCS dissociated K+ again on. piso ® 
Joys large Vr in the outside solution. the pre. @ 
sent statistical-mechanical approach gives the mci ( 
potential, E, for a FCS with two counterions at the 
external concentration (Nd)e &(K)es in peri 
RTL 7 RT| + Re | PK res} 
E = = Ins) F ln{niymeen Ry 4K Fase (a j 
where P's are the partition functions,(+ Vz) 4 92% * 
U's the dissociation energies. It is(C~s), the ev: 
fixed charge density on a microscopically deep C0 
surface layer that determines the potential, in 
(Ling, G., Fed.Proc. 14:93,1955). A lime ass ¢ 
electrode potential varies with external (i) cont 
but not with(K),. This is often considered a Be 
model for cell membranes, just as a dried col- pin 
lodion membrane is, which shows, however, strong in 
sensitivity to(K), and insensitivity to(i%,. In g! per 
support of theory, the author & LeKushnir foung gus, ¥i' 
a 3p thick coating of collodion changed a HY. g/m, the 
sensitive glass electrode to one sensitive only gimster 
to K* & is indistinguishable from a pure collo- sale 
dion membrane electrode. The bulk of the men- . 
brane( glass) & its "permeability" apparently has §* 
nothing to do with the potential measured. jasme 
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DL LEUCINE INCORPORATION INTO INTESTINAL 1B VOLO 
MUCOSAL CELLS OF NORMAL MICE. Martin p, (parm A 
Thomas P. Almy*, and Henry Quastler*. Dept. mit. | 
of Medicine, Cornell University Medical pt, of 
College, Second (Cornell) Medical Division, — fit an 
Bellevue Hospital, New York City, and Biology | the 1 
Dept., Brookhaven National Laboratories, qinbly ¢ 
Upton, N.Y. asic r 


In studies of amino acid incorporation and jms we 
protein synthesis in intestinal mucosa, it is 
important to determine whether different rates : 
of incorporation occur in the various cell palm 
types. This can be studied by measuring the alr co 
rate of appearance of label following adminis. #i left 
tration of tritium labeled amino acids and high §'iricu 








resolution microautoradiography. Tritium je ing 
labeled DL leucine was administered to C 57 trial c 
Brown Mice which were sacrificed at various witive 


intervals. Microautoradiographs of large ami #idt atr 
small intestine were prepared. It was seen §iectio 
that epithelial cells were more strongly ion 
labeled than mesenchymal cells. Paneth cells gw plot 
showed more, and goblet cells showed less label g™ilts 
than other epithelial cells. These studies §' the 


were paralleled by measurements of specific teervat 
activity of mucosal protein precipitates, tes not 
following administration or C-14 labeled ie cur 
leucine. The maximm rate of incorporation ms. ( 


corresponded to peak activity noted in the 
microautoradiographs. Studies are in progress 
to measure effects of irradiation on amino acid 
incorporation into mucosal cell types. 
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OF CORTICOSTERONE IN RAT ADRENAL 
PLASMA AS A BIOASSAY FOR ACTH. 
«lipscomb and Don H. Nelson (Intr. by 

W. Thorn). Peter Bent Brigham Hospital 
farvard Medical School, Boston, Mass. 
ae suggested (Guillemin, et al.En- 
. 63:349, 1958) measurement of Cpd. B 
de a direct means of assaying ACTH 
ity similar to the determination of 17- 
yeorticoids in dog adrenal venous blood 
on and Hume, Endocrinol. 57:184, 1955). 
iedose Linearity in response to graded doses 
jm (0.2 to 1.0 m) was previously obtained 
the parameter measured was the rise in Cpd. 
jy peripheral plasma of the rat. To study 
is response more directly, the rise in Cpd. B 
jgirenal venous plasma was measured in the ex- 


RT, igents to be described. Male albino rats,200- 
Ye) a 92 i) Qn, were studied 24-30 hrs. after hypophy- 
, the y. Following ether anesthesia, USP Ref.Std. 
y opin was injected quickly by jugular 


an ate in 1 ml. vol. and exactly 5 min. later 
ass on of adrenal vein blood was started 
r continued for approximately 3 min. Plasma 
Bwas determined by a technique utilizing 
iheinduced fluorescence (Silber, R. Clin. 
in press, 1958). In a preliminary group of 
Me. In Gleperiments using 130 hypophysectomized ani- 
- found with doses ranging from 0.001 to 1.0 m 


\ Ht. ii, the increase in adrenal venous plasma cor- 
re only sicsterone concentration appeared as a linear 
Ollo. jiuction of the logarithm of the dose between 
men- and 1.0 m. An attempt is now being made 


ly hag gemasure circulating levels of ACTH in human 
by this method. 


° | 


iy VOLUME DISTENSIBILITY OF THE COMBINED LEFT 


pkin, j/RIM AND VENTRICLE DETERMINED IN THE INTACT 
ept, iit, Robert C. Little and Allen Reichman*. 
pm, of ology, College o: 


n, tine and Dentistry, Jersey City, NJ. 
logy | the left atrium of the exposed dog heart was 
dimly cannulated via the pulmonary veins. 
Music right and left atrial and aortic pres- 
ms were recorded, The azygos vein was li- 
t is ped, Inflow to the right and left heart was 
rates Simmtarily stopped by occluding the cavae and 
L pulmonary artery. Concomitantly, ventri- 
the alr contraction was suspended by stimulating 
inis- left vagus nerve. During this period of 
1 high Futricu asystole, graded volumes of saline 
1 me injected into the left heart through an 
7 trial cannula. Outflow was prevented by a 
18 Witive aortic-ventricular pressure gradient. 
) and §ut atrial pressure rose rapidly during the 
en iyection and then remained constant for the 
imtion of asystole. The change in pressure 
ells §*¥ plotted against the change in volume. The 
label Gmults show an essentially linear relationship 
es §itthe volume used. (5-50cc). Preliminary 
c teurvations indicate that atrial fibrillation 
tes not change the slope of. the volume pres- 
mm curve but may shift it toward the volume 
on tis, (Supported by USPH Grant #3190). 
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SOME PHYSICAL FACTORS IN PULMONARY BLOOD FLOW. 
T. C. Ley Jr. (intr. by G. W. Wright). Dept. 
° - Res., - Luke's Hosp., Cleveland, 0. 
Previous determinations of pressure-flow re- 
lationships in the lung have not allowed for 
pulsatile flow, ventilatory effects, non Newto- 
nian fluids, venous pressure, or effect of lung 
height in producing different pressures at each 
level. A system was devised for in-vitro per- 
fusion of dog lungs with an isosmolar electro- 
lyte solution which negated or controlled these 
parameters in an effort to show the effect of 
the bed per se on flow. After washout of blood 
the pressure-flow plot was linear in all exper- 
iments. Addition of serotonin as a vasopressor 
resulted in curves which were linear down to a 
characteristic pressure below which they curved 
parabolically. When Py equaled or exceeded the 
characteristic pressure, the curve was linear 
throughout. Regardless of Pv, no flow occured 
when Pa was less than P bronchial. If Pv was 
less than P bronchial, the system behaved as 
though Py = Po. In the linear portion of the 
curvilinear plots the slope was usually equal 
to the initial linear plot, i.e. in this range 
the resistances (defined as dP/dQ) were equal. 
It is concluded that within the ranges studied 
without vasomotor tone, resistance is constant; 
with increased tone, resistance decreases with 
pressure increase until it equals ''relaxed'! 
resistance. There is no venous siphon. An in- 
creased Py may increase flow though decreasing 
pressure gradient by increasing the intravascu- 
lar pressure and operating the system toward 
the linear portion of the curve. 
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THE MOTILITY OF THE DISTAL PYLORIC ANTRUM AND 
THE PYLORIC SPHINCTER DURING FASTING AND IM- 
MEDIATELY FOLLOWING A MEAL. H. Louckes and 
J. P. Quigley. Univ. of Tenn. - Units, 
Memphis, Tenn. 

The motility of the distal 0.5-0.8 cm. of 
the pyloric antrum and the pyloric sphincter of 
well-trained unanesthetized dogs was recorded 
by the modified inductograph technic (Fed. Proc. 
16:1957:82). In the fasted state (18-24 hours 
postprandial) the distal pyloric antrum and the 
pyloric sphincter were either quiescent or ex- 
hibited periods of rhythmic activity separated 
by periods of quiescence. Usually the distal 
antrum and the sphincter began to contract, 
reached the peak of contraction and relaxed 
simultaneously. Occasionally the contraction 
of the pyloric sphincter was neither preceded 
nor followed by the contraction of the distal 
antrum. Feeding initiated rhythmic contrac- 
tions of 8-12 seconds duration in both the dis- 
tal pyloric antrum and the pyloric sphincter. 
Usually the distal pyloric antrum and the py- 
loric sphincter began to contract, reached the 
peak of contraction and relaxed simultaneously. 
Sometimes the distal antrum began to contract 
1-4 seconds before the sphincter began to con- 
tract and began to relax 0.5-1 second before 
the sphincter began to relax. (Supported by 
P.H.S. Grant A1764C8) 








Luyet 


377 

ON EUTECTIC FREEZING IN BIOLOGICAL FLUIDS. 
B. Luyet and G. Rapatz*. Dept. of Biophysics, 
American Foundation for Biological Research, 
Madison, Wisconsin. 

Eutectic freezing in blood, mscle extract, 
plant juices has occasionally been mentioned 
in the literature, although factual informa- 
tion about it is almost inexistent. Investi- 
gations by thermal analysis and microscopic 
observation did not substantiate the claims 
reported. On the contrary, it was found that 
the eutectic freezing of NaCl in physiological 
saline and in Ringer's, which could easily be 
observed, vanished upon the addition of quanti- 
ties of albumin smailer than those normally 
present in blood plesma. One could also in- 
hibit eutectic freezing by adding small quanti- 
ties of other proteins, carbohydrates or 
alcohols. Various degrees of inhibition of 
crystallization in eutectic mixtures by rapid 
cooling at very low temperatures were observed 
in solutions of halides, carbohydrates and 
amino acids. (Supported by contre:-t with 
Office of Naval Research, NR101-47. ) 
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BLOOD PRESSURE AND OTHER MEASUREMENTS ON 
GROUND SQUIRRELS DURING THE HIBERNATING CYCLE. 
C.P.Lyman. Harvard Med. Sch., Boston. 

By chronic intubation of the aorta, blood 
pressure measurements have been obtained on 
Citellus tridecemlineatus. EKGs and heart and 
deep abdominal temperatures were recorded. 
Just before entering hibernation the blood 
pressure is often above normal. As the animal 
enters hibernation, the heart rate and mean 
blood pressure drop precipitously prior to the 
decline in heart temperature. Slowing of the 
heart is accomplished in part by reduction of 
the even rate and in part by dropped beats. 

As temperature and blood pressure decline,pulse 
pressure increases. During deep hibernation, 
with heart temperatures between 3.5 and 10°C 
the heart rate is 3-16 beats per minute but is 
not temperature-dependent. Often the heart 
rate is even, but sometimes beats occur in 
groups, with the blood pressure rising stepwise 
with each beat and falling asymptotically 
during the long diastole. Systolic pressure in 
hibernation varies from 40 to 90 mm. Hg and 
diastolic from 40 to below 10. Often during 
hibernation a complete sequence of electrical 
depolarization is recorded without a concurrent 
change in blood pressure. On arousal from 
hibernation heart rate increases and becomes 
even before any rise in heart temperature. 
Blood pressure rises rapidly, so that systolic 
pressure may be r 180 before heart temper- 
ature reaches 37 C. When the posterior portion 
of the body starts to warm, there is often a 
transient decline in blood pressure. 
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DIETARY PROTEIN AND PLASMA CHOLESTEROL. 

o Fe ee ouls ola. pt. of 
Pharmacology, University of Washington Schoo) 
of Medicine, Seattle, Washington. 

Casein feeding is known to increase the 
output of cholic acid in dogs. This may in. 
volve a change in cholesterol metabolism, } 
was felt that rabbits and guinea pigs, animals 
which have difficulty in disposing of cholest. 
erol, might provide evidence for or against this 
idea. Accordingly ten rats and eight guinea 
pigs fed 50% casein were compared with 8% 
casein controls. Atter four weeks plasma 
cholesterol was determined. Eleven rabbits 
were similarly fed but each was used as its 
own control and blood taken by cardiac punctur 
at the end of each period. The methods of 
Abell et al., and of Leppanen for total 
cholesterol were used. In rats no significant 
difference was detected. In guinea pigs and 
rabbits highly significant increases of the 
order of 100% were seen after the 50% casein 
diet. The rat like the dog easily disposes of 
cholesterol. 
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ISOLATED RAT LIVER MITOCHONDRIA AT 0-5° 

C: OSMOTIC BEHAVIOR OF THE SUCROSE-IMPERME- 
ABLE COMPARTMENT.* S. Malamed“ and R. 0. 
Recknagel3 (intr. by J. T. Bradbury). Dept. 
of Physiology, Western Reserve University 
School of Medicine, Cleveland, Ohio. 

Mitochondria in sucrose solutions are 
imperfect osmometers (Tedeschi and Harris, 
1955) and are partly permeable to sucrose 
(Werkheiser and Bartley, 1957; Amoore and 
Bartley, 1958), suggesting that the osmotic 
dead space and the sucrose-available space are 
identical. To test this, pellets of mitochon- 
dria swollen in gredea hypotonic sucrose were 
obtained. Sucrose-C!* solutions of appropriate 
molarities were added. After mixing and recer 
trifugation, the dilutions of radioactivities 
of the supernatents were measures of the su- 
crose-available volumes of the pellets. The 
wet weight-dry weight differences of the 
pellets gave their total water volumes. For 
each pellet the difference between these two 
volumes represented the sucrose-inaccessible 
water volume. A plot of this parameter 
against the reciprocal of the sucrose osmo- 
larity is a straight line through the origin. 
Thus, the mitochondrial compartment inacces- 
sible to sucrose adheres to Boyle-van't Hoff's 
Law, behaving as a perfect osmometer. 2 

Isupported by PHS Grant No, A-1409. ‘PHS 
Postdoctoral Research Fellow (CF-3154-C4); 
present address: Anatomy Dept., Albert 
Einstein College of Medicine, N. Y. C. 
3senior Research Fellow (SF-163) National 
Institutes of Health, PHS. 
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mort TURNOVER IN BLOOD. Mary A. Maloney” 
gd Harvey M. Patt. Div. Biol. and Med. 
jesearch, Argonne Natl. Lab., Lemont, tes. 

The appearance and disappearance of blood 
neutrophils has been studied radioautographic- 
jily in 6 dogs after administration of trit- 
iated thymidine, which has the several advan- 
tages of brief availability, DNA specificity, 
mé high resolution. Radioautographic analy- 
ses, based on enumeration of 2000 neutrophils 
in daily samples for each dog, reveal a con- 
sistent blood pattern with labeled cells 
appear ing 3 days after thymidine injection and 
rising to a maximum between 4 and 5 days. This 
ig followed by an approximately exponential de- 
crease with a half time of about 30 hours (mean 
tim 40-45 hours). When labeled neutrophils 
ae classified by grain count, there are sharp 
differences in initial rates of decay with a 
half time of 12 hours for the more highly 
labeled cells. The latter disappear before 
cells with minimal labeling (4-9 grains over 
meleus), which continue to be released in sub- 
stantial numbers for several days. The label 
can be dewreased only through mitosis, and this 
finding is consistent with the progressive de- 
cline in mean grain concentration of prolifer- 
ating and maturing cells in marrow over several 
days after injection of tritiated thymidine. 
fhese data point to a random disappearance of 
neutrophils from blood and indicate that the 
peripheral pool may not be nearly as large as 
previously inferred. (Work performed under the 
auspices of U.S, Atomic Energy Commissio1:.) 
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WASHOUT OF RENAL COUNTER CURRENT GRADIENT BY GS- 
MOTIC DIURESIS. Richard L. Malvin & Walter S. 
Wilde. (intr. by Virginia D. Davenport) Dept. 
of Physiol., U. of Michigan, Ann Arbor, Mich. 
It is well established that ADH regulates 
the ability of the kidney to concentrate urine, 
There are two theories as to the nature of the 
tenal concentrating mechanism: (1) the exis- 
tence of an active water pump in a distal area 
which removes free water from the urine, (2) 
the existence of a counter current multiplier 
tystem in the renal pyramid which allows for 
passive movement of water out of the collect- 
ing ducts in response to an osmotic gradient. 
luring stop flow, the kidneys are unable to al- 
ter appreciably the total osmotic pressure of 
trine. Measurement of Na concentrations along 
the length of the renal pyramid may be used as 
m index of the magnitude of the counter current 
gtadient. Such determinations were made before 
and during manitol diuresis in dogs. An osmo- 
tie gradient along the pyramids was evident in 
control kidneys and disappeared upon establish- 
Ment of osmotic diuresis. These data suggest 
that high rates of urine flow through the loop 
of Henle may wash out the pre-existing counter 
current gradient. This accounts for the inabi- 
lity of the kidneys to concentrate stop flow 
urine, It also demonstrates that osmotic diur- 
esis, which is generally thought of as only a 
proximal event, must also result from dimin- 
ished distal water reabsorption due to the 
washout of the counter current gradient. 
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NEGATIVE TRANSMURAL VENTRICULAR PRESSURES IN 
EXPERIMENTAL PERICARDIAL EFFUSION. John W. 
Manning* and Gerhard A. Brecher. Dept. of 
Physiology, Division of Basic Health Sciences, 
Emory University, Atlanta, Ga. 

Pericardial effusion was used as a tool for 
studying some aspects of ventricular diastolic 
suction. Extramural pressures of the ventri- 
cles and atria could be raised to desired levels 
by effusion and the transmural pressures calcu- 
lated from the simultaneously measured intra- 
mural pressures. Left ventricular, atrial, aor- 
tic, and pericardial pressures were phasically 
recorded in open chest dogs. Pericardial pres- 
sures were raised by air insufflation or by in- 
fusion of Ringer's solution into the pericar- 
dial sac. It was found that with an increase 
in pericardial pressures the left ventricular 
transmural pressures became negative during di- 
astole. Simultaneously, negative left atrial 
transmural pressures developed. These negative 
transmural pressures were observed when the cir- 
culation was moderately but not yet severely 
embarrassed by the pericardial tamponade. Under 
the action of nor-epinephrine these pressures 
became more negative. It is concluded that the 
negative transmural pressures are indicative of 
a ventricular diastolic "vis a fronte" which 
aids ventricular filling in the presence of per- 
icardial effusion. The occurrence of negative 
ventricular transmural pressures may be ex- 
plained on the basis of the existence of a neg- 
ative limb of the ventricular volume elasticity 
curve which was recently demonstrated (Circula- 
tion Research. 5: 157, 1957). 
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EFFECTS ON FERTILITY OF FEEDING kED CLOVER TO 
MICE. R. L. #anni C. W. Fox, R. W. Mason and 
J. E. Oldfield (intr. by Rosalind Walzen). Dept. 
of Dairy and Animal Husbandry, Uregon State 
College, Corvallis. 

In all experiments, fresh, frozen red clover 
was incorporated into the diet of mice to pro= 
vide 40% of the dry matter. ‘feeding of this 
diet to mature males and mature, virgin females 
for 3 weeks prior to breeding and < weeks during 
mating resulted in complete failure of reproduc- 
tion in the females, but had no effect on male 
fertility. (Proc. West. Sec. Am. Soc. An. Prod. 
8:XLIV, 1957). Feeding the same diet to preg- 
nant females beginning one day after mating was 
followed by sacrifice of some animals on each 
of days 3, 5, 7, «se. 21 after breeding. No 
evidence of pregnancy was observed after day 3, 
whereas non-clover-fed controls were found to 
be pregnant on all days. In post mortem exam- 
inations ovaries of all mice fed red clover con- 
tained 20-40 intermediate follicles, no corpora 
lutea or large follicles. This effect was not 
due to limited food consumption per se. 

Weights of the reproductive tracts were very 
uniform and weighed 110 mg. for clover-fed 

mice, 107 mg. for mice fed 5 gammas 

estradiol per day. (Proc. west. Sec. Am. Soc. 
An. Prod. 9:XL, 1958). Food consumption was 
reduced by about 0.5 gm. per mouse per day by 
addition of an acetone extract from 0.6 gm. red 
clover dry matter to 1.0 gm. stock ration. Sup- 
ported in part by Nat. Sci. Foundation Grant No. 
G=5596~ 
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FURTHER OBSERVATIONS ON THE EFFECT OF 
MECHOLYL AND HISTAMINE ON GASTRIC SECRETION. 
I.N. Marks$ S. A. Komarov and Harry Shay. 
Fels Res. Inst., Temple Univ. School of Med. 
Philadelphia, Pa. 

In continuation of previous studies (Fed. 
Proc. 17:104, 1958), the effect on gastric 
secretion of graded doses of mecholyl and 
histamine, given alone and in combination, 
was further investigated in another special- 
ly conditioned dog; essentially the same 
technique was employed. Mecholyl was admin- 
istered at each of six different dose levels 
varying from 0.05-1.2 mg/10 min. s.c. for 
an arbitrary period of 100 min. A linear 
relationship was found between the log dose 
of mecholyl and the 100-min. pepsin output 
(PZO1), volume (P¢.001)and 'total' acid 
output (P<.05)for the five dosage levels 
between 0.05 and 0.8 mg/10 min. The acid 
output decreased with the sixth dosage level 
but the pepsin output continued to increase 
linearly. The data concerning histamine and 
mecholyl-histamine stimulation were in agree- 
ment with our previous findings(A.M.A. 
Scient.Exhibit 1958). Mecholyl, in a dose 
which when given alone caused profuse sali- 
vation and nasal secretion, did not show 
these effects when the same dose was super- 
imposed on maximal histamine stimulation 
administered by continuous I.V. infusion; 
the pepsin and, to a lesser extent, the acid 
gastric secretory responses were higher than 
the respective responses to histamine alone. 
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CHARACTERIZATION OF THE ENZYMES RESULTING 
FROM PLASMINOGEN ACTIVATION. bor Markus* 
and Clara M, Ambrus. Roswell Park Memorial 
Institute, Buffalo, N.Y. 

These studies were designed to follow the 
development of various forms of the fibrino- 
lytic enzyme in the course of activation with 
streptokinase and urokinase. The method in- 
volved the similtaneous measurement of .‘ 
fibrinolytic activity using a purified ciot, 
b) caseinolytic activity, c) TAMe hydrolytic 
activity, d) liberation of acid and e) liber- 
ation of peptide material. In streptokinase 
activation the development of maximum fibrino- 
lytic and caseinolytic activity is almost 
instantanous and precedes the liberation of 
peptide material. The activity toward TAMe 
increases at a slower rate. This rate as well 
as the peptide release appear to be dependent 
on the ionic strength of the medium. The in- 
itial enzyme having both fibrinolytic and 
caseinolytic activity and having a molecular 
weight similar to plasminogen is tentatively 
identified with the plasminogen activator. 
Activation by urokinase appears to be a 
straightforward proteolytic reaction. The 
effect of diisopropylphosphorofluoridate on 
the enzymes involved will be discussed. 
(Supported by grants from U.S. Public Health 
Service, the American Heart Association and 
Parke Davis and Co. 
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TRANSMEMBRANE POTENTIALS IN THE 
ESTROGEN-DOMINATED RAT UTERUS, 
J. M, Marshall, Dept, of Physiology, Johns 
Hopkins Univ,, Balto, , Md, 
Ovariectomized white rats, about 200 gms,, 
were given 6 ug. estradiol benzoate i,m, 
daily for five days, The uterine horns were 
then excised and placed in oxygenated Kreb!'s 
solution, pH 7.4 and 37°C, Intracellular po- 
tentials were recorded with a KCl micro-e. 
lectrode, In 22 out of 32 uteri examined, a 
discrete area was located in which the 
characteristics of the potentials resembled 
those in fibers of the sinus node in the heart, 
i.e, slow membrane depolarization culmi- 
nating in the upstroke of an action potential, 
This area was found in the cervical end of 
the horn in 14 instances, in the tubal end in 8, 
Outside of these regions no slow depolari- 
zation occurred, and action potentials arose 
from a steady membrane potential baseline, 
The addition of acetylcholine (10-'g/ml) to 
the Kreb's solution caused a fall in membrane 
potential accompanied by an increased rate of 
slow depolarization, if such was present, re- 
sulting in an increased frequency of dis- 
charges, Epinephrine (10-8 /mi) increased 
the membrane potential, decreased the rate 
of slow depolarization with consequent in- 
hibition of action potentials, Hexamethonium 


4 ; 
(10-"g/ml) and cocaine (10-59 /mi had no effect, 
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INFLUENCE OF DIET ON THE DEVELOPMENT OF GROWTH 
HORMONE DIABETES IN THE RAT. N.B. Marshall* 
and F.L. Engel. Duke Univ., Durham, N. C. 

The rat is insensitive to the diabetogenic 
effect of growth hormone when fed ad libitum, 
It has been reported, however, that when rats 
are force-fed an excessive amount of a high car- 
bohydrate diet, growth hormone administration 
results in the appearance of a temporary diabe- 
tic state (Owen and Engel, Endocrinology 60:698, 
1957). In an attempt to evaluate the relation- 
ehip between the nature of the diet and the de- 
velopment of growth hormone diabetes, isocaloric 
diets of varying composition were tube fed to 
250-300 gram male rats of the Vanderbilt strain 
receiving 2.0 mg. of growth hormone (Somar A)/ 
100 grams of body weight. Hyperglycemia and 
glycosuria accompanied by an increased body 
weight gain and nitrogen retention were observe 
in rats fed a high carbohydrate diet (% calorie 
carbohydrate 80, protein 16, fat 4). Hypergly- 
cemia and glycosuria were also observed in the 
group receiving a protein-free diet (% calories: 
carbohydrate 56, fat 44); no effect on nitrogen 
excretion or weight gain was observed. Rats in 
the group receiving a high fat diet (% calories 
carbohydrate 40, protein 5, fat 52) exhibited 
an increase in body weight gain and nitrogen re- 
tention; diabetes was not observed. These data 
indicate that the composition of the diet, ra- 
ther than the excessive caloric content is the 
predisposing factor in the development of growth 
hormone diabetes in the rat. 
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Fie VOLUME COMPONENTS IN THE DOG. Re Je 
»* He Je Semlere and J. I. Shepherd. 
found. and Mayo Clin., Rochester, Minn. 
Indicator dilution ourves were obtained in 
jenesthetized dogs by use of multiple injeo- 
ion (femoral vein, superior vena cava, pul- 
pury artery) and sampling (pulmonary artery, 
yrtic valve, femoral artery) sites. The 
following blood volume “components” were 
ierived by the Stewart-—Hamilton method: venous, 
night heart, lungs and left heart and arterial. 
fhe average lung and left heart volume was 146 
gl. per 10 kge, of which about 100 ml. was 
gntained in the lungs. Venous, arterial and 
pght-heart volumes were respectively 97, 86 
gi 44 ml. per 10 kg. By analysis of suitable 
grves a figure for effective circulating blood 
yolume was also derived, averaging 680 ml. per 
kgs (about 85% of predicted total blood 
wlume)» Of the volume measured between 
fmoral vein and femoral artery (and temporally 
nuivalent sites), one third or less was 
woounted for by the lungs. The use of 
pripheral injeotion or sampling sites or 
beth may, therefore, be of little value in 
gseesing changes in lung blood volume. 
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EFFECTS OF ACCLIMATION TO COLD ON HEPATIC MET- 
ABOLISM. EJ. Masoro and J.M. Felts, Dept. of 
Physiology, Tufts Univ. Schoo cine, 
Boston, Masse 

Cold acclimation greatly modifies the hepa- 
tic response of rats to fasting at low environ- 
mental temperatures. Liver glycogen almost 
completely disappears in control rats fasted for 
2 hours at 2°C, but is maintained at the sur- 
prisingly high level of 2% of wet weight in 
cold-acclimated rats similarly treated. Of equi 
interest is the finding that cold-acclimation 
prevents the fatty infiltration of the liver 
that usually accompanies fasting in a cold en- 
vironment. To gain information on the biochem- 
ical basis of the above findings, studies werp 
carried out on the metabolism of acetate-l-C 
and palmitate-1-C“4 by liver slices from cold- 
acclimated and control rats. The oxidation of 
acetate was greatly depressed in liver slices 
of control rats fasted for one day at 0-2°C; no 
depression of acetate oxidation was found in the 
case of cold-acclimated rats similarly treated. 
Furthermore, liver slices from cold-accl 
tats better able to oxidize palmitate-l- 
to than slices from control rats when both 
groups had been fasted for 1 day at 0=2°C. Fur- 
ther work has been carried out on possible bio- 
chemical mechanisms involved and these findings 
will be discussed. The results provide an ex- 
cellent example of an acclimation process occurm 
ing at the molecular level. 
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RESPONSE OF PLASMA VOLUME TO INCREASING RED 
BLOOD CELL VOLUME IN DISEASE STATES, Ralph W. 
Massie (intr. by E.V. Newman). Vanderbilt Uat- 
versity School of Medicine, Nashville, Tenn. 
Mechanisms for regulation of blood volume 
were studied in the nephrotic syndrome and 
pernicious anemia. Each condition is asso- 
ciated with deficiency of red blood cell vol= 
ume, plasma volume and total blood volume. Ad- 
justments of plasma volume during correction of 
the red cell volume are, however, dissimilar. 
The alterations in plasma volume can be best 
explained by rapid transport of fairly large 
volumes of plasma. In the nephrotic syndrome 
increases in red cell volume are accompanied by 
equal decreases in plasma volume. There is no 
change in total blood volume or serum protein 
concentration. During therapy for pernicious 
anemia the red cell volume and plasma volume 
rise similtaneously. The hematocrit and serum 
protein concentration remains constant as the 
total blood volume increases. These studies 
indicate that in certain disease states there 
may be rather rapid transport of plasma into 
and out of the intravascular space. Totally 
different mechanisms for homeostasis apparently 
are involved in these two ailments, In nephro- 
sis, a constantly abnormally low blood volume 
is maintained at the expense of plasma volume 
with inordinant increase of an already "normal" 
hematocrit. In pernicious anemia, a constant 
abnormally low hematocrit is tenaciously main- 
tained until the total blood volume has in- 
creased to near normal values. 
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BIOSYNTHESIS OF CATECHOLAMINES BY BRAIN IN 


VITRO. De. Masuokas He S. ScnoTt, & We G. 
CLARK. MEO. CENTER, UNIV. OF CALIF. AND VA 
Center, Los AnceLes, Catir. 

SINCE THE PRESENCE OF ADRENALINE, NOR~ 
ADRENALINE, DOPAMINE, AND DOPA IN BRAIN HAS 
BEEN REPORTED, WE ATTEMPTED TO DETERMINE 
WHETHER THE BRAIN ITSELF CONTAINS THE BI0- 
SYNTHETIC MECHANISMS NECESSARY FOR THE FORMA= 
TION OF THE CATECHOLAMINES FROM THEIR AMINO 
ACID PRECURSORS AS IN THE ADRENAL MEDULLA. 
CONSEQUENTLY, SAGITTAL SLICES OF WHOLE RAT 
BRAIN OBTAINED FROM THE AREA WITHIN 2 MMe OF 
THE MIDLINE WERE iNcuBaTED with C!4-caseLteo 
L-tyrosine (1 x 10° CPM) For 3 HRS. IN KREBS 
MEDIUM GASSED wITH 5% CO, - 95% Ooe Fottowinc 
INCUBATION APPROPRIATE CARRIERS WERE ADDED. 
THE CATECHOLAMINES WERE SEPARATED BY I0N~ 
EXCHANGE CHROMATOGRAPHY ON AN IRC-50 RESIN 
COLUMN. THE FRACTIONS WERE CHECKED BY MEASUR- 
ING THE OPTICAL DENSITY AT 279 MU, THE RADIO~ 
ACTIVITY WAS DETERMINED IN A WINDOWLESS FLOW 
COUNTER, AND THE PEAKS IDENTIFIED BY PAPER 
CHROMATOGRAPHY. THE DOPAMINE FRACTION WAS 
MARKEDLY RADIOACTIVE, THE NORADRENAL INE 
SIGNIFICANTLY SO, WHILE ONLY TRACES OF 
ACTIVITY WERE DETECTED IN THE ADRENALINE FRAC- 
TION. A RADIOACTIVE PEAK WITH AN Re CORRESP- 
ONDING TO 3,4=DIHYDROXYPHENYLACETIC ACID ALSO 
WAS FOUND. STUDIES ARE IN PROGRESS ON THE 
EFFECTS OF TIME OF INCUBATION, VARIOUS IN= 
HIBITORS, SPECIES DIFFERENCES, HOMOGENATES, 
AND ON THE FORMATION OF METABOLITES. 
(Supporteo sy Grant 8-941, U.S. Pustic HEALTH 
SERVICE.) 
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HOW SEEN MOVEMENT APPEARS IN THE FROG'S OPTIC 
NERVE, Part I. H. Maturana,* J. Y. Lettvin 
W. H. Pitts,* W. 5. WeCulloch. Research Labora- 
tory of Electronics, M.I.T., Cambridge, Mass. 
The receptive field of a single optic nerve 
fiber (plotted by the on and off responses to 
emall fixed spots) is often divisible into con- 
centric zones. This suggests that the response 
of the fiber to a moving spot may be polar with 
respect to a reference point in the receptive 
field. Movement is indeed polarly encoded and 
there exist at least the following four types of 
fibers whose rate of firing depends on the cen- 
trifugal component of a movement with respect to 
some point internal to the receptive field (cen- 
tripetal and tangential movements never cause 
discharge): 
1. Some fibers have wide receptive fields and 
low sensitivity. Of these some prefer the 
moving object darker than background, others 
prefer it lighter. 
2. A second group has constricted fields and 
high sensitivity. 
3. A third set shows a directional heavy 
weighting of the response. 
4%, A fourth kind has annular fields. 
A fifth variety measures inversely the average 
intensity of illumination in a region. Its maxi- 
mum rate is in the dark. 





394 
RELATIONSHIP OF THE URINARY MUCOPROTEIN OF TAMM 
AND HORSFALL TO THAT OF Di FERRANTE, Myles 
Maxfield, Medical Dept., Brookhaven National 
Lab., Upton, L.I., N.Y. 

Oonfirmation by an independent method of the 
molecular weight and dimensions of the muco- 
protein of Di Ferrante determined by light 
scattering (Maxfield, Fed. Proc. 17: 418, 1958; 
Maxfield, Science 128: 1087, 1958) was sought 
from ultracentrifuge and viscosity measurements. 
The sedimentation velocity in water showed 
marked concentration dependence even after cor- 
rection for viscosity. The extrapolated sedi- 
mentation constant measured in water is 22.3 
svedbergs. In 0.03 M NaCl solvent, the sedi- 
mentation velocity of the Di Ferrante muco- 
protein shows much less concentration dependence 
and extrapolates linearly to a sedimentation 
constant of 22.3. This sedimentation constant 
combined with the intrinsic viscosity also de- 
termined in 0.03 M NaCl yields a molecular 
weight of 2.7 X 106 and on axial ratio of 55 in 
agreement with the light scattering results. 
Light scattering studies of the mucoprotein of 
Tamm and Horsfall in water indicate a molecular 
weight in excess of 2 X 107 and dimensions in 
agreement with electron microscope observations 
(Porter, K. R. and Tamm, I., J. Biol. Chem. 
212: 135, 1955). The isolated mucoprotein of 
Tamm and Horsfall has been used as a starting 
material for the preparation of the Di Ferrante 
mucoprotein. 
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EFFECT OF GLUCAGON ON GASTRIC 
HUNGER CONTRACTIONS IN NORMAL, 
HYPERPHAGIC AND APHAGIC RATS, 
J. Mayer and S. Sudsaneh*. Dept. of Nutri. 
tion, Harvard School of Public Health, Boston, 
Mass. 

Gastric hunger contractions were studied 
in rats with the aid of a water-filled gastric 
balloon system. Intravenous administration 
of 75 micrograms of glucagon inhibited hunger 
contractions in all of 22 trials on 12 normal 
rats. Inhibition lasted 1 to 3 minutes. This 
dose could not inhibit hunger contractions in 
17 out of 23 determinations on 15 hyperphagic 
hypothalamic rats. By contrast 9 aphagic hy. 
pothalamic rats responded normally to intra. 
venous glucagon. The decline in blood inor- 
ganic phosphorus and rise in blood glucose 
occured before the abolition of hunger con- 
tractions. The reappearance of contractions 
followed the return of blood inorganic phos- 
phorus to the fasting value in spite of the con- 
tinued rise of blood glucose. Hyperphagic hy- 
pothalamic animals showed normal or greater 
than normal blood glucose and inorganic phos- 
phorus reactions to glucagon. These results 
indicate that the ventromedial hypothalamus 
exerts a considerable measure of control upon 
gastric hunger contractions and support the 
glucostatic view that metabolic effects are 
mediated by this glucoreceptive area. 
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RELATIONSHIPS BETWEEN LYMPH FLOW, HEMATOCRIT 
AND PLASMA VOLUMES. H. S. r & Kar 
Wasserman. Dept. of Physiol., Tulane Univ. Sch. 
of Med., New Orleans, La. 

Infusions Into anesthetized dogs result in 
increases in thoracic duct lymph flow and de- 
creases in hematocrit level which are propor- 
tionate to the volume of infusion and related 
to the capacity of the circulatory system. 
Normovolemic and hypervolemic animals show 
greater changes than hypovolemic animals. In- 
creasing lymph flow and decreasing hematocrit 
are evident within a few minutes after starting 
infusion and persist for about 2 hours after 
infusion is ended. With large 1500-2000 ml in- 
fusions of saline, 200-300 ml of lymph may be 
returned via the thoracic duct during this 
interval. Thoracic duct lymph returns about 
65% of the amount of protein that has leaked 
out of the capillaries. If thoracic duct lymph 
is drained from the body for 8 hours, the 
hematocrit increases by an average of 12% and 
the plasma volume decreases by the same average 
amount. (Aided by a grant from the Medical 
Research and Development Division, Office of 
the Surgeon General, Department of the Army, 
under Contract #DA-49-007-MD-38.) 
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LUTEOTROPHIN SECRETION IN RATS WITH 
gMOTHALAMIC LESIONS. S, M. McCann, and H. 
» Dept. of Physiology, Univ. of 
vania, Philadelphia, Pa. 
lesions were placed in the median eminence 
13 rate during estrus. All rats remained in 
for protracted periods post-lesion and 
jreloped deciduomata in response to uterine 
{ama on one or more occasions. Deciduomata 
in rats traumatized 4-11 deys post- 
but failed to form in cases traumatized 
yl days post-lesion. In 4, decidual re- 

s failed to develop in a uterine horn 
ispite the persistence of a tumor on the con- 
alateral side, suggesting that the failure of 
neponse was due to a loss of uterine respon- 
dveness. Deciduomata were still present in 6 





nts 21-32 days post-lesion, indicating that 
te duration of luteotrophin discharge was 

than that found in pseudopregnancy. It 
ip suggested that hypothalamic lesions prevent 
discharge of sufficient luteotrophin to main- 
win pregnancy or lactation but are accompanied 
sufficient discharge to produce uterine 
eiduomata. In further studies on the effects 
wfoxytocin on retardation of mammary involu- 
tin, Pitocin was active in ovariectomized 
nts, but failed to induce pseudopregnancy, 

ing that oxytocin may have little or no 
fect on luteotrophin release in contrast to 
its apparent stimulation of prolactin discharge. 
(upported by PHS Grant A-1236 C2.) 
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WFECTS OF TISSUE EXTRACTS FROM NORMAL AND 
WRNED RATS ON HEMATOCRITS, HEMOGLOBIN AND 
WPICULOCYTE VALUES. M. D. McCarthy, S. Ather- 
ton,* I. Oertel,* and C. Wiens*. Dept. of 
ology, Pomona College, Claremont, California. 
Hematocrit, hemoglobin and reticulocyte le- 
tls were studied in injected and control 200 g 
Vistar male rats. Each injected animal re- 
weived freeze-dried supernatent extract of 
hmogenized liver, spleen or kidney, or freeze- 
tied serum. Serums and tissue extracts were 
wepared from normal donors and from surviving 
fonors at 3 weeks following standardized back 
tums of 32% of the body surface in water at 
vc. for 35 seconds. The tissue extracts were 
fiven on the basis of 1 g of the initial wet 
wight of tissue or serum per 100 g of body 








wight of recipient and were repeated daily for 
five days. Greater fluctuations in the three 
wasured criteria were observed in all injected 
mimals compared to those in the uninjected. 

lo significant differences in the tested cri- 
teria were observed between those animals which 
Neeived extracts from normal donors and those 
which received extracts from post-burned donors 
if serum, liver or kidney. The hematocrit and 
hemoglobin levels of those animals which re- 
ceived spleen extract from burned donors were 
lwer than those of the animals given spleen 
tract from normal donors. No significant 
lifferences in reticulocyte numbers were noted 


@ tetween those animals which received any of 


the normal or post-burned extracts. 
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METABOLISM OF WIN 5494, A CARDIAC REGULATOR. 
Evan W. McChesney. Sterling-Winthrop Research 
Institute, Rensselaer, New York. 

Win 5494 may be determined on the basis of 
the intense fluorescence which it develops on 
UV irradiation in acid solution. It is extract- 
ed from biological material into pentane as the 
free base, is transferred to dilute acid, ir- 
radiated, and the fluorescence is read at 400 m 
with an activating wave length of 275 m. 
Amounts of 0.001-0.01 pg/ml in the final solu- 
tion are readily measured. When given orally 
to rats (100 mg/kg) and animals are sacrificed 
at intervals of 2, 4, and 8 hrs., it is found 
that about 50% of the dose can be recovered, 
mostly from the G-I tract. From animals sacri- 
ficed at 16 or 2k hrs. post-medication only 
about 10% can be recovered. The order of de- 
creasing tissue concentrations, regardless of 
the time interval is: lung, spleen, liver, 
kidney, heart, muscle. In rats receiving 
25 mg/kg i.v. the same order of descending 
tissue concentrations is obtained, but as early 
as 4 hrs. post-medication only 6-84 of the dose 
can be recovered. Dogs receiving 10 mg/kg/day 
for 18 of 21 days show no tendency toward drug 
accumulation, as would be indicated by increas- 
ing plasma levels or high terminal tissue con- 
centrations. Urinary output is negligible. In 
a dog receiving 20 mg/kg/day for 15 of 17 days 
the order of decreasing tissue concentrations 
was: fat, lung, adrenal, pancreas, kidney, 
spleen, liver, heart, muscle, brain. 
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c14~GLUCOSE MOVEMENTS THROUGH RED CELL SURFACE: 
NEW EVIDENCE FOR A “FACILITATED DIFFUSION" 
PROCESS. G. F. McGinniss* and P, G, LeFevre. 
Med. Research Center, Brookhaven Natl, Lab., 
Upton, N. Ye 

Previous kinetic studies of sugar movements 
into and out of human erythrocytes have dealt 
with net transfers in response to gross concen- 
tration gradients, The saturation kinetics 
found with Deglucose are generally attributed 
to operation of a special “carrier” system, but 
an alternative suggestion has been non-specific 
depression of cell permeability at the higher 
Sugar concentrations. New theoretical calcula- 
tions show that the latter hypothesis predicts, 
at such sugar levels, a glucose tracer exchange 
rate which is only a small fraction of that pre- 
dicted by carrier theory. Such tracer exchange 
was therefore studied in thick cell suspensions 
by following either the disappearance of C14- 
glucose from the medium after equilibration of 
the cells with ordinary glucose, or the appear- 
ance of Cl4.giucose in similar media after 
addition of cells equilibrated with the tracer 
glucose, The speed of tracer equilibration in 
comparison with the speed of net transfer was 
on the order of 50-100 times greater than would 
be found in a diffusion process, Since this 
was too fast for adequate resolution by ordinary 
centrifugal separation of cells from media, 
incubation temperature was lowered to ca. 20°C, 
and Reinwein's iced-HgCl2 method used to inter- 
rupt the transfer, The rates thus estimated 
are consistent with carrier theory, provided 
extremely high affinity for glucose be assumed, 
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THE OXYGEN COST OF BREATHING. M. McGregor and 
M.R. Becklake (intr. by R.V.Christie) Joint 
Cardio-Respiratory Unit of Royal Victoria 


Hospital, Montreal Children's Hospital and 
McGill University, Montreal. 





Previous reports on the oxygen cost of 
breathing have related oxygen urtake to minute 
ventilation. Two studies have related oxygen 
uptake to the work (Kg.m/min.) of breathing 
measured at the mouth (Cain and Otis, J. 
Aviation, Med. 20: 149, 1949; Campbell, 
Westlake and Cherniack, J. Apr. Physiol. 11: 
303, 1957.) Results of these studies diverge 


and are based on a small number of observ-tions. 


An experiment is reported in which oxygen ur- 
take is related to increased work measured from 
the area of a loor described by plotting eso- 
phageal pressure against volume at various 
levels of increased resistance. Observrtions 
in any one subject show a wide scatter. From 
the pooled results of repeated measurements 

on 10 normal subjects a regression equation is 
evolved relating oxygen urtake to the work 
applied to the lungs. It is necessary to 
measure esophageal rather than mouth rressure 
as the very act of breathing against increased 
resistance alters the compliance and resistance 
of the lung. By measuring the mechanical work 
in subjects of chest and heart disease at 
various levels of exercise it is possible to 
predict from the regression equation what yer- 
centage of their total oxygen urtake is re- 
quired for breathing. 
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THE EFFECT OF CHEST STRAPPING ON PULMONARY 
FUNCTION IN NORMAL SUBJECTS. M 
- (Intr. by J.W. 
Severinghaus) Cardiovascular Research 
Institute, University of California Medical 
Center, San Francisco, California. 

The effect of binding rubber strips tightly 
around the chest has been studied in six 
normal subjects. The mechanical properties of 
the lungs were found to be altered by this 
procedure. The lung volume was reduced by 
more than one liter, lung compliance fell by 
about 30%, nitrogen elimination increased. 

The effect of chest strapping on gas exchange 
was followed with an ear oximeter and a contin- 
uous recording of end tidal C02. In some cases 
arterial oxygen tensions were measured during 
oxygen breathing. Complex changes in arterial 
oxygen saturation and end tidal C02 occurred 
and it is suggested that the functional shunt 
across the lungs increased with chest strapping 
and that the tendency to anoxia resulting from 
a marked reduction in lung volume and concomi- 
tant atelectasis was counteracted by reflex 
hyperventilation due to deflation of the lungs 
and thorax. 
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DILUTION CURVES IN DOGS AFTER INJECTION op or 
THROUGH A CATHETER WEDGED IN A SMALL PULMONARY 
ARTERY. K. H- MoLean,* Walter Beok* and By i 
C. Swan. Mayo Found. and Mayo Clin, Rochester, 
Minn. 

From 064 to 008 ml. of Evans blue was ip. 
jected through a no. 6 cardiac Catheter wedge 
in a small pulmonary artery at various sites 
in the lungs of 7 dogs. Dilution ourves wary 
recorded frem blood sampled from the ascending 
aortae Each ourve was compared with one p< 
tained close in time after injeotion into ¢ 
large pulmonary artery. An initial dilutiog 
ourve of shorter time characteristics and 
smaller area than the control ourve usually wy, 
recorded. The difference between the Breas way 
due to retention of 30 to 100% of the injeote 
dye in the wedged segment and was related is 
part to the velume injeoted. Withdrawal of ty 
catheter from the wedge was follewed by a secon 
deflection, whose area diminished the longer 
withdrawal was delayed. Variable but smal] 
extravascular dye less was seen in dogs with a 
open thorax and at necropsy. The size of this 
less could be estimated from the equilibration 
cencentration of dye after suoh an injection 
relative to that of the-control ourve. The pro- 
gressive decrease in amount of retained dye wy 
thought due to collateral blood flow; this fig 
was oaloulated to be no mere than 5% of the 
normal flow through the region occluded by the 
catheter. 
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MECHANICAL FACTORS IN THE RESPIRATORY RATES 
GUINEA PIGS. Jere iisad. Dept. of Physiology, 
Harvard School of Pub. Health, Boston, Mass. 
Otis, Fenn, and Rann (J. Appl. Physiol. 2; 
592, 1950) pointed out the correspondence ~ 
between observed respiratory rates end those 
predicted on a basis of minimal respiratory 
rate of work (to produce a given alveolar venti- 
lation), and suggested this correspondence as 
an example of the "principle of minimal effort 
according to which so many of the body func- 
tions seem to be regulated.” If minimal effort 
be equated with minimal oxygen cost to the 
muscles of respiration, it might be expected 
that the optimum respiratory rate for a given 
alveolar ventilation should be that at which 
the average force developed by the respiratory 
muscles is minimal. This rate would not 
ordinarily be the same as that for minimal 
respiratory rate of work. For example, it was 
possible to estimate these rates from measure- 
ments of respiratory dead space, alveolar 
ventilation, total respiratory flow-resistance, 
and compliance made on unanesthetized guinea 
pigs. As based on data obtained on 13 animals 
the predicted rates for minimal force and 
minimal rate of work were, respectively, 81 
£7.6 and 59 16.3 breaths/min. The observed 
respiratory rates for the same animals were 82 
48.5. From these results it would appear thet 
guinea pigs breathe at rates which are nearly 
optimal in terms of muscle force. 
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PROLONGATION OF LACTATION FOR 75 DAYS 
LITTER REMOVAL IN PARTURIENT RATS. 
Meites. Dept. of Physiology and Pharma- 
cology » Michigan State University, Bast Lansing, 


_ ae of litters from parturient rats re- 
gilts in rapid cessation of lactation and mamma- 
y involution within a few days. Litters were 
yithdrawn from lactating rats on the 4th day 
after parturition, and hormones were injected 
ily for periods of 10 to 75 days in an attempt 
to prolong mammary secretory function. Pro- 
tactin, oxytocin or cortisol each partially 
mintained lactation for 10 days, as judged by 
and histological examination of the mamma- 
yy glands. Combinations of prolactin with 
either oxytocin or cortisol were more effective 
than prolactin alone, while injections of all 3 
hormones permitted milk to be expressed manually 
from the nipples for at least 75 days. Although 
mmary disintegration had progressed consider- 
sly during the advanced periods of treatment, 
intact islets of alveolar tissue were still 
present in the rats treated with all 3 hormones. 
Injections of saline, growth hormone, thyroxine 
or insulin failed to maintain secretory activity 
or retard mammary involution in these rats. 
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WFECT OF DIETARY CHANGES ON THE LOW SERUM 
(HOLESTEROL LEVELS OF GUATEMALAN CHILDREN. 


dose Mendes*, Nevin S. Scrimshaw, Romeo de 
feon* Marine Plores* and Werner Ascoliv. 
futitute of Nutrition of Central Amer? 





Twenty-six orphanage 
levels of 119%4 mg/100 ml and consumed daily 
15 gn of fat and 38 of protein (86 and 24% 
mimal). Adequate diets averaging 57 gm animal 
protein were given during successive 4-wk peri- 
ods with 39 gm (18% of cal) of predominantly 
cottonseed oil, 51 gm (28% of cal) mainly 
lydrogenated cottonseed oil and 60 gm (27% of 
cal) lard. Caloric adequacy was 
05%. Cholesterol levels increased signifi- 
cantly to 18524, 14725, and 152%5 respectively. 
Ina rural 18 children with cholesterol 
levels of 11524 were consuming daily 11 of 
ft and 80 of protein (37 and 25% animal ).When 
dietary fat was increased with lard to 57 gn 
(S%of cal), animal protein to 89 gm, and 
@loric adequacy to 98%, cholesterol levels 
increased significantly to 1505 in 4 wk with 
no further change in 8 wk. Four wk after re- 
mming the original diet, cholesterol levels 
wre 110¢5, Thus, dietary changes can elevate 
the low cholesterol levels of children of low 
families although the relative importance 


f 


of 24 children a ° fat 
17 to 45 gm (25%of cal) with 14 
@ animal protein and 117% caloric adequacy did 
not change cholesterol values. 
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EFFECTS OF PANCREAS FEEDING ON SERUM 
LIPIDS AND ATHEROGENESIS IN CHOLESTEROL 
FED RABBITS. H. C. Meng and William S. 
Davis*. Physiol. Dept., Vanderbilt 
Univ. Med. Sch., Nashville, Tenn. 

The present work was to study the 
effects of pancreas feeding on serum 
lipids and atherogenesis in cholesterol- 
fed rabbits. Albino rabbits weighing 
1.5-2.5 kg were divided into 3 groups 
depending on their dietary intake: t) 
Ground Purina Rabbit Checkers, (2) 
Ground Purina Checkers plus 1 gm chol- 
esterol and 5 gm cottonseed 011 aoe 
end (3) Ground Purina Checkers contain- 
ing 5% lyophilized beef pancrees plus 
cholesterol and cottonseed oil. The 
experiment was carried out for 8-10 
weeks. It was found that the serum 
lipids, including total fatty acids, 
total cholesterol and phospholipids 
were significantly higher in the chol- 
esterol-fed rabbits on a diet with 
pancreas than those in the animals 
receiving no pencreas. Furthermore, 
the incidence of atherosclerosis was 
higher and lesions were more marked 
in the pancreas-fed rabbits. The body 
weight of all rabbits showed no signif- 
icant changes during the course of 
study. The clearing activity of post- 
heparin plasma appeared to be elevated 
during the early part of cholesterol 
feeding, but declined toward the end 
of the experiment. The significance 
of the results will be discussed. 


~~ 
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THE EFFECT OF BILE DUCT LIGATION ON GASTRIC 
SECRETION IN THE SHAY RAT PREPARATION. Rene 
venga and E. oasr (intr. by Paul W. Smith). 

OSD. e City and Univ. of Okla. Med. 
Center. 

The of this study was to evaluate 
the role of bile in the regulation of gastric 
secretion in the rat. In this animal, inhibi- 
tion of gastric secretion occurs following bile 
duct ligation. This has been attributed to the 
removal of bile from the duodenum since some 
evidence indicates that bile, when present in 
the duodenum, may be a gastric secretagogue. 
70 Wistar rats, weighing from 190 to 220 gm 
were divided into 3 groups in which, either 
ligation of the bile duct, a biliary fistula 
or continuous I.V. injection of a 20% solution 
of bile salts were done with simultaneous 
pyloric ligation. Separate controls with 
Pyloric ligation alone were done for each group 
The rats were killed at the end of ) hours and 
the gastric contents collected individually 
and studied for volume, pH, free and total HCl 
concentration. Bile duct ligation caused a 
marked decrease in gastric secretion. This 
was not related to the removal of bile from 
the duodenum but appeared to be due to an 
inhibitory effect of regurgitated bile consti- 
tuents, particularly bile salts. 
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THE 02 DISSOCIATION CURVES OF THE BLOODS OF 
ADULT AND FETAL LLAMAS, Ge Meschia, Hy 


Prystowsky, eeentaert J, Metcalfe 
W, Huckabee* and Yale, Univ, of 


rida, Jehns Hopkins, Harvard and Boston U. 

The 02 dissociation curves of the bloods 
ef four pregnant llamas, that were living at 
about 15,000 ft. altitude, have been studied 
at the Institute of Andean Biology. 


it was found that the adult llama blood has a 
high affinity for 05 in comparison with the 


bloed of other mammals (at pH 7.4 is half sat- 
urated when exposed to an Oo pressure of circa 


21.5 mmHg). The 02 dissociation curves of 
three fetal llamas were also determined. At 
equal pH values, the affinity for 02 of the 


fetal llama blood is slightly higher than that 
of the maternal (half saturated at pH 7.4 with 


an 02 pressure of circa 18 mm,Hg) and compar- 


able to that of fetal bloods from other species, 


The fetal and maternal curves have been used 
te calculate the concentration gradient of 02 
across the epiteliochorial placenta of the 
llama. Such gradient has been compared with 
previously determined gradients across the 
syndesmochorial placenta of sheep and goats 


and the emochorial placenta of man and rabbit, 


410 
TRANSFER OF OXYGEN ACROSS THE SHEXP PLACENTA 


AT HIGH ALTITUDE, J, Metcalfe; G. Meecha} 


peasy ae 
intr. 


+ Cc. and 
~ Hooker) Harvard, Yale, 


D e 
Johns Hopkins, Florida and Boston U, 
Thirty-six ewes who had been born and 
raised at high altitude were bred on know 
dates and studied at the Institute of Andean 
Biology at 15,000 ft. altitude. Samples of 
maternal arterial and uterine venous blood 
and fetal wibilical arterial and venous bloed 


were taken anaerobically with the mother under 
The data so obtained, when 


spinal anesthesia. 
compared with findings at sea-level, suggest 
a pattern of compensations, both maternal and 
fetal, to the alveolar hypoxia ef altitude. 
There is a higher hemoglobin concentration, in 


both fetal and maternal bloed, at high altitude. 


Despite this the maternal arterial blood con- 
tains less oxygen, due to its lower saturation 
(69% vs. 89%). The uterine venous blood, how- 
ever, contajms more oxygen (at a slightly 
lower saturation) at high altitude than at sea 
level, resulting in a decreased arteriovenous 
exygen difference across the pregnant uterus, 
and a lower mean percentage saturation of 
maternal bleod in the uterus, The wnbilical 
venous blood, however, is as well saturated 
with oxygen by its passage through the uterus 
at high altitude as at sea level, 


In agree- 
ment with the earlier studies by Dill and al., 
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DISPENSABILITY OF BOTH LATERAL FUNICULI OF Tr 
SPINAL CORD IN CHRONIC MONKEYS. Fred A, 
Mettler. Columbia University cit 


In primates it has proven possible to obtain 
a high order of motor functional recovery not 
only after hemisection of the spinal cord at 
high cervical levels but also after section of 
all but one lateral funiculus. The evidence g 
far available indicates that preservation of the 
corticospinal tract of one side is uate for 
excellent motor performance on both. (J. Com, 
Neur., 1944, 81:339-360). Recently Windle 
has demonstrated that, in the cat, ten percent 
of the thoracic ventral funiculi is adequate 
to mediate some degree of motor performance, 
insofar as locomotion is concerned. In the 
present series of experiments, conducted on 
monkeys, it has similarly been found that 
motor recovery of both the upper and lower 
extremities may succeed bilateral, simultaneous 
section of the lateral funiculi at CIV. 


412 


MITOCHONDRIAL COUNTS AND TISSUE RESPIRATION, 
Dorris M. Conoly*, Michaela 
Fv 


e Dept. o 
Medicine, Chapel 






Mitochondrial counts, nuclear counts, and 
homogenate and washed mitochondrial QO0o deter- 
minations were made on kidney cortex, liver 
and brain ‘of albino rats, Mitochondria per 
gram X 10-10 based on (a) total granule count, 
and (b) granules showing distinct in 
0.125 M sucrose were: kidney, 30.5 and 6,93 
liver, 40.1 and 8.6; brain, hé.0 and 12,2. 
Homogenate Qa values and mitochondrial counts 
were inversely related in the three tissues, 
suggesting that tissue Q0> is determined by 
average mitochondrial metabolic activity rather 
than by the numbers of mitochondria per unit 
weight. This conclusion was supported by 
studies on washed mitochondrial preparations 
from the three tissues, utilizing a variety 
of substrates. The apparent correlation bet- 
ween tissue Q0o and cellularity is shown to be 
spurious, resulting from the high correlation 
between cellularity and average mitochondrial 
oxidative capacity. 
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105 Mittelman 
415 
CHANGES IN THE PERFUSED HEART, ie A TECHNIQUE FOR ESTIMATING CHANGES IN VENTRICU- 
teer, Dept. of a LAR MYOCARDIAL FIBER LENGTH: OBSERVATIONS ON THE 
s. ™ ” » Philadelphia, EFFECT OF LLATE GANGLION STIMULATION. 
Ihe J.Mitchell, R.J.Linden, S.J.Sarnoff. (intro. by 
In previous experiments (Fed. Proce J. Shannon). Lab. Cardiovascular Physiology, 
to obtain 1, 1938) an increase of unesterified fatty N.H.I., Bethesda, Md. 
ery not gid (UFA), no change in total cholesterol, A technique has been developed whereby the 
ord at gia decrease in esterified cholesterol con= changes in distance between two points in the 
Ction of | sntrations were observed when hypercholestero= ventricular myocardium can be recorded. The 
60 | igic serum was through hearts of instrument consists of two freely moving hinged 
1on Of the prml rabbits site Since the decrease levers each of which is attached to a micro- 
uate for | fatty acids esterified cholesterol torque potentiometer. The instrument is so con- 
J. Com, | yy several times greater than the increase of structed that little momentum is imparted to 
ndle Mi, an uptake of fatty acids by the heart was its moving components with the motion of the 
Percent megosted. Similar increases in UFA are seen heart. Pressure in the left ventricle, the 
>quate wen the same substrate is perfused through atria, pulmonary artery and aorta and changes 
mance, arts from atherosclerotic rabbits. Hearts in left ventricular fiber length were siml- 
1 the of normal rabbits were also perfused with two taneously recorded. While controlling heart 
d on pertriglycerolemic substrates: {rm of rate, stimulation of the left stellate ganglion 
at hmorrhagic rabbits and I-?+ labeled produced the following changes: A) Left ventricu- 
wer lyph of Using the former sube lar end-diastolic as well as mean left atrial 
taneous | srete, which is rich in Sp 20=100 —s pressures fell. B) The increased arterial 
teins tspitaer and Spitzer, J. Labs Mede, pressure and apparent increase in stroke volume 
iy Ue 1955), an increase of UFA was observe and stroke work took place not only at a lower 
This increase is less than that which has ventricular end-diastolic pressure but also 
been described using sterolemic from a shorter fiber length. These data in- 
save The concentration of cholesterol in dicate the presence of a family of curves de- 
tse perfusates was too low to detect changes. scribing the relationship between diastolic 
triglycerides exhibited only minor changes. No fiber length and stroke work as well as the 
decrease of triglycerides could be found by previously described family of curves relating 
either yrange isotopic analysis of trigly- filling pressure and stroke work. 
erides when labeled dog lymph was used as 
mbstrates (Supported by Nat'l, Heart Inste, 
PlleSe) 
414 416 
QARIAN ASCORBIC ACID AS AN ASSAY OF CYCLIC URINARY ALDOSTERONE EXCRETION BEFORE 
TON. GONADOTROPHIN RELEASE, John Mills* and Neena AND AFTER PORTACAVAL SHUNTING IN 
haela 8, Schwartz. Institute for Psychosomatic and CIRRHOSIS OF THE LIVER. A. Mittelman*, D. 0. 
of Psychiatric Research and Training of Michael Sg 9 ona em gr TRE 
hapel | feese Hospital, Chicago, 11 linols. Gore® and H. G. Barker. Dept. of Surgery, Colum- 
Everett and Sawyer have. chants thete0 the bia-Presbyterian Medical Center, New York, N. Y. 
and day of proestrous, pituitary gonadotrophin is Increased urinary excretion of aldosterone in 
leter- | released between 2 and 3:30 p.m. Parlow (Fed. patients with cirrhosis of the liver has been reported 
ver Proc. 17:402, 1958) has demonstrated that FSH and its presence mentioned in connection with ascites 
tly or LH causes ovarian ascorbic acid ig es in and sodium retention in such patients. We have 
the immature, primed rat. The purpose of this noted the disappearance of ascites following porta- 
+} - study was to detect the proestrous gonadotro- caval shunting and are therefore presenting detailed 
73 phin release in cyclic donor rats by 1) gonad- 
fe strophic assay of pi ’ aldosterone studies pre- and post-operatively. 
pituitaries using Parlow's 
ounts technique; 2) measurement of endogenous ovari- Twenty-four hour urine collections were obtained at 
08, an ascorbic acid. Mature cyclic donor females various intervals pre- and post-operatively from 
by were decapitated in the morning (10 to 11 a.m.) each of four patients. Isolation was done according 
rather | or afternoon (4 to 5 p.m.). Ovarian ascorbic to Nowacynski, et al., utilizing a variety of chroma- 
nit acid was measured, The pituitaries were as- tographic systems and analyses were by the blue 
fayed for gonadotrophin content. The results tetrazolium reaction. Diets of known electrolyte 
ons Indicate that: 1) the assay detects gonadotro- 
ty shin in 1/64 of a pituitary; 2) there is no composition were fed and output of electrolytes was 
bet~ decrease in pituitary gonadotrophin on the af- determined throughout the hospital stay. Two pa- 
to be ternoon of proestrous; 3) there is no decrease tients died of liver failure several weeks postopera- 
tdon of ascorbic acid in donor ovaries on the after- tively; two survived and neither has bled or had 
‘dal noon of proestrous; 4) there is a cyclic vari- ascites since. Both survivors had had severe 
ation in ovarian ascorbic acid, the a “= ascites preoperatively; one had Laennec's cirrhosis, 
ves occurring in proestrous, the highest in di- ' 
estrous. Neither the exogenous nor endogenous the other Charts syeiteme. AB INn Peer 
assa showed elevated urinary aldosterone outputs and 
y detected the 2 p.m. release of gonadotro- 
phin, The depletion of ovarian ascorbic acid sodium retention preoperatively and in the two who 
between diestrous afternoon and proestrous died, the outputs continued to rise as liver failure 
morning may be related to the preovulatory progressed. The two survivors exhibited a decrease 
swelling in the ovary, (Supported by State of in urinary aldosterone output when postoperative 
Illinois Mental Health Fund, Grant 1711.) sodium diuresis began. 
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417 
INFLUENCE OF THYROID HORMONE ON BODY WATER 
COMPARTMENTS IN DOGS. C. M. Mokler (intr. by 
R, E. Johnson). Dept. 0 ogy, Univ. of 
Tlinois, Urbana. 

Many workers have found a positive correla- 
tion between changes in climate and blood 
volume. Extracellular fluid volume (ECF) 
changes have also been noted in acclimatization. 
The possibility that varying levels of thyroid 
activity may be responsible for alterations in 
fluid spaces was investigated in dogs. Five 
animals were fed 1200 mg/dog/day of desiccated 
thyroid for 30 to 33 days. Four of these dogs 
received no treatment for the next 1 to 47 
days, after which they were given 2 mg/dog/day 
of Na l-thyroxin for 5 days. The fifth do 
received 1 g/day of oral propyl thiouracil ¢eru) 
for 61 days following the thyroid feeding. 
Plasma volume (PV), ECF, and total body water 
(TBW) were determined in all periods, using 
T-182), Na thiosulfate and respectively. 
Oxygen consumption was measured repeatedly. 
Results indicate that PV varied directly with 
O02 consumption in chronic experiments, but did 
not increase with acute elevations of metabolic 
rate induced by I.V. thyroxin. ECF increased 
slightly during thyroid feeding. TBW varied 
randomly in all experiments. PTU feeding was 
accompanied by a marked increase in PV. No 
evidence was found of a direct regulatory effect 
of the thyroid hormone on body water 
compartments. 


418 
NEWTON'S LAW OF COOLING. G, W. Molnar. U.S. 
Army Medical Research Laboratory, Ft. Knox, Ky. 
Newton's law of cooling has had both advo- 
cates and adversaries in thermal physiology. It 
has been said that Newton arrived at his law, 
either by a great show of reason, or by induc- 
tion from experimental data. Both views are 
erroneous; Newton merely made two passing as- 
sumptions which he never tested experimentally: 
1) that heat transfer is proportional to the 
temperature difference between an object and the 
air, and 2) that in a uniform wind this differ- 
ence diminishes geometrically (in the absence of 
heat input). The testing of these assumptions 
has been limited and inconclusive. Confusion 
has been created by the use of: 1) the terms 
transfer and cooling interchangeably; 2) 
still air instead of wind; 3) cooling liquids to 
the exclusion of cooling solids; 4) small ob- 
jects to the exclusion of large objects; etc. 
Proof that Newton's first assumption holds does 
not verify the second assumption; conversely 
disproof of the second assumption does not in- 
validate the first assumption. Fourier's ana- 
lysis of the cooling of solids assumes the vali- 
dity cf the first assumption and discloses when 
the second assumption is operative. This will 
be illustrated by cooling graphs of physical ob- 
jects and corpses. In still air the heat trans- 
fer coefficient is temperature dependent; ecool- 
ing therefore is non-exponential. In wind a 
liquid cools exponentially but a solid does so 
only after an appropriate internal temperature 
distribution has been attained. Newton's as- 
swaptions should be invoked as analytically use- 
ful operations and not as established lams. 
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STATE OF INHIBITION OF ENZYMES IN IODOACETATE 
POISONED MUSCLE. Wilfried F.H.M.Mommaerts and 
Prudent Padieu*. Cardiovascular Research Lab- 
oratory and Department of Medicine, University 
of California, Los Angeles, California, 

This investigation resulted from the ques- 
tions raised by A.H. Ennor and J.F. Morrison 
(Physiol. Rev. (1958) 38, 631) whether creatine 
phosphoryltransferase should not be expected to 
be fully inhibited in iodoacetate poisoned 
muscle. In that case, the progressive break- 
down of phosphorylcreatine during the activity 
of such muscle would be indicative of alternate 
pathways in the utilization of that substance, 
not involving adenosinetriphosphate. Methods 
were worked out for the extraction and fraction. 
ation of enzymes from small muscles prior to 
their quantitative assay, and were applied to 
iodoacetate poisoned frog sartorius muscles as 
well as to controls. It was found that iodo- 
acetate poisoning of intact muscle leads to 
complete inhibition of phosphoglyceraldehyde 
dehydrogenase, but that creatine phosphoryl- 
transferase is not at all affected. While an 
explanation of this result is not obvious, it 
is clear that the metabolism of phosphoryl- 
creatine in this case presents no features 
whatsoever that would be in contradiction to 
the classical concepts regarding the role of 
the Lohmann reaction. 


420 
FACTORS AFFECTING THE ANTITHROMBIN 
LEVEL OF PLASMA. Frank C. Monkhouse. 
Department of Physiology, University of Toronto, 
Toronto, Canada. 





Antithrombin levels were measured following 
the addition of varying amounts of thrombin to defibri- 
nated plasma, and following the intravenous injection 
of thrombin into rats. In the in vitro studies the de- 
crease in antithrombin was proprotional to the thrombin 
added. The addition of 30-40 units of thrombin to 
one ml. of plasma caused a 50 per cent decrease in 
antithrombin. Similar results were obtained in the 
in vivo studies. Six hundred units of thrombin inject- 
ed into heparinized rats caused a 40 per cent reduction 
in plasma antithrombin. Thrombin generation in sam- 
ples of recalcified plasma was measured according to 
the method of Pitney and Dacey (J. Clin. Path. 6:9, 
1953) and the values compared with changes in anti- 
thrombin. The amount of thrombin generated when 
full strength plasma was recalcified was only a fraction 
of the amount potentially available according to 
estimations by the two-stage method. When plasma 
was diluted with one to two volumes of saline before 
activation the amount of thrombin generated was 
increased two to three fold. The antithrombin level 
of the serum from the diluted samples was correspond- 
ingly decreased. (Supported by a Grant from the 
Defence Research Board, Canada). 
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EFFECT OF RESERPINE ON MILK LET-DOW. 





payYSIOLOGY 


a -VOLUME RELATIONS AND OXYGEN CONSUMPTION 
fi) TH ISOLATED CANINE LEFT VENTRICLE DURING 
ARREST AND VENTRICULAR FIBRILLATION. 
grier Monroe and Gordon French (intr. by James 
eittenberger)- Dept. of Physiology, Harvard 
gehool of Public Health, Boston, Mass. 
pressure-volume relationships of the canine 
left ventricle were obtained in an excised heart 
mpported by blood from a healthy anesthetized 
dor dog. Isolation of the left ventricular 
avity was accomplished by the use of a button 
ligated in the aorta directly below the coronary 
ostea. Direct measurements of volume and pres- 
mre enabled the determination of pressure vol- 
we curves concurrently with left coronary flow, 
weft coronary A-V oxygen difference, and left 
ventricular oxygen consumption during states of 
yntricular fibrillation, potassium arrest, and 
ismetric contractions. Pressure-volume points 
obtained in potassium arrest coincided with 
those obtained in diastole. During ventricular 
fibrillation it was consistently noted that the 
left ventricle was less compliant than during 
potassium arrest or diastole. Increase of the 
intraventricular volume and hence pressure 
caused no consistent change in oxygen consump- 
tion during potassium arrest. During ventricu- 
lar fibrillation an increase in the intra- 
ventricular volume sufficient to raise its pres- 
sure from zero to 65 mm Hg was accompanied by an 
increase in oxygen consumption from 4.6 cc/100 
Gm. left ventricle/min. to 14.6 cc/100 Gm. left 
ventricle/min. Higher levels of intraventricu- 
lar pressure, however, caused a reduction in 
coronary flow and a consequent decrease in left 
ventricular oxygen consumption. 


Richard 
C. Moon and Charles W. Turner (intre by Ce Ke 

. ° sbandry, Unive of 
Missouri, Columbia. 


The effect of reserpine has been studied in 
U-day postpartum lactating rats. Analysis of 
let-down was performed according to the method 
of Grosvenor and Turner (Proc. Soce Expe Biol. 
& Med. 94:816). Four groups of mother rats 
vere treated as follows: (1) control, no treat- 
nent, (2) reserpine (10 ug/100 g) 120 mim tes 
prior to nursing, (3) reserpine 10 mimtes 
prior to mursing, (4) reserpine 120 mimtes 
prior to mursing followed by oxytocin (.2 USP/ 
kg) 2 mimtes prior to nursing. Average milk 
yield per timed nursing of reserpine treated 
tats (groups 2 & 3) was significantly lower 
than that obtained with control animals. 
(xytocin administered 2 minutes prior to murs- 
ing restored the average milk yield to the 
Tange of control values. Restoration of milk 
yield upon administration of oxytocin suggests 
that reserpine acts centrally and does not 
interfere with the action of oxytocin on the 
aycepithelium of the mammary gland. It is 
likely that reserpine affects let-down by in- 
hibiting release of the oxytocic hormone, 
possibly through suppression of the sympathetic 
components of the milk let-down reflex. 
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FLOW:VOLUME CHARACTERISTICS OF THE ISOLATED 
a ag se ag a ag gt ad 


dohmsag.* Dept of Paysite of 
-* Dept. of Univ. of 


Es. School of Med., Louisville, Ky. 
The effect of changes in pulmonary blood 


flow on lung blood volume was studied in iso- 
lated dog lungs. After a cannulation procedure 
which necessitated the steppage of the pulmo- 
nary circulation for from one to five minutes, 
the lungs were perfused with blood at body 
temperature by a piston-type pump, whose flow 
was recorded continuously by a rotameter. 
Venous outflow pressure was constant and was 


set between O and 5 mm. of Hg. The lungs were 


ventilated by a constant volume respirator 
against an expiratory pressure of 3 to 5 cm, of 


B20. blood flow was increased and 
decreased stepwise through a range of about 300 
cc./min. to 4,000 cc./min., three to five such 
maneuvers being performed on the same lung 
preparation. With each step an indication of 
lung blood volume was obtained as the product 
of flow and the mean circulation time of in- 
jected T-1824, (Vg). An additional measure of 
lung blood volume change was obtained from a 
continuous recording of lung weight, (V,). As 
flow was increased from low values, there was a 
greater increase in Vg than in V,. As flow was 
-increased further, the discrepancy between Vy 


“and Vy became less until at relatively high 


flows” the rate of increase of these two para~ 
meters per unit increase in flow was identical. 
Supported by P.H.S. Grant No. H-3260. 
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SQUID AXON ACTION POTENTIALS IN ISOSMOTIC KCl. 
John W. Moore (intr. by K. S. Cole). National 
aes ye of Health, Bethesda, Maryland. 

A preliminary study of the squid giant axon 
in 0.5 M KCl has been made with the membrane 
under potential or current control. 

When the membrane potential was controlled 
and varied slowly, a continuous variation in the 
membrane current was observed. With increasing 
hyperpolarization, a positive resistance branch 
through the origin turns and becomes negative 
between -30 mv and -130 mv; further hyperpolar- 
ization gives another positive resistance. The 
Hodgkin-Huxley equations predict this type of 
characteristic for potassium and leakage cur- 
rents. 

When the current was controlled and varied, 
the potential showed the unstable hysteresis 
loop to be expected about the negative resis- 
tance region. With a depolarizing pulse super- 
imposed on a constant hyperpolarizing current, 
a threshold is found for an "action potential" 
lasting 0.5 sec. The  Fecovery phase may be ex- 
plained as a "Frank “Hodgkin space” 
effect. 

These results are confirmed by and explain 
the anodal threshold and two stable states found 
by Segal for the squid axon in high KCl under 
current control. They also suggest similar 
properties for the frog node to explain the 
“action potential" in isosmotic KCl found by 
Mueller, the two stable states in 20-40 mM KCl 
found by Stdmpfli, and for the crayfish mscle 
fiber membrane to explain the propagated action 
potentials in isosmotic SrClo and BaClp found 
by Fatt and Ginsborg. 
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EFFECTS OF A NEW ANALOG OF ATP ON ACTOMYOSIN 
SYSTEMS. C.Moos (Intr. by N.R.Alpert). Dept. of 
Physiol. U. U. of Ill. College of Med. Chicago,Iil. 
Muscle contraction probably involves basic- 
ally an interaction between ATP and actomyosin 
(AM). To help elucidate the nature of this in 
teraction, we are using a new analog of ATP(syn- 
thesized in T.C.Myers' laboratory in the Dept. 
of Biol. Chem. of this institution), in which 
the terminal P-O-P link is replaced by P-CH2-P. 
With and without added MgCl2,both at pH 7 and 8, 
this analog was found to be completely unable to 
replace ATP in inducing contraction of glycerin- 
ated muscle and viscosity changes in AM solution. 
It appears not to be broken down by a homogenate 
of glycerinated muscle, since no detectable AMP, 
ADP, or inorganic P is liberated. Inhibitory ef 
fects of the analog on ATP-hydrolysis have also 
been studied, using homogenates of glycerinated 
muscle in 0.1 M KCl buffered at pH 7, and ATP at 
0.5 mM. With 0.1 to 0.5 mM MgClo, 5 mM analog 
produces 50-70% inhibition, but with MgGlz in 
excess of the analog, the inhibition is largely 
overcome. In view of observations by T.C. Myers 
indicating that the affinity of the analog for 
Mg ions is greater than that of ATP, two inter- 
pretations of these data appear possible; either 
(1) the analog removes Mg which is needed for 
maximal ATPase activity, or (2) it acts directly 
on the enzyme sites when free, but not when com- 
plexed with Mg. Further data bearing on these 
alternatives will be presented, and their im- 
plications concerning the binding of ATP and AM 
will be discussed. (Supported by U.S.P.H.S. 
Grant #H-2766 to N.R.Alpert.) 


26 
RESPONSES OF THE MICROCIRCULé 1 TO RUBEFACI- 
ENTS (MOTION PICTURE). Anthony +. Moreci*, 
Eugene M. Farber and George P. Fulton. Div. 
of Dermatology, Dept. of Medicine, Stanford 
Univ.School of Med., San Francisco,California. 
Microscopic amounts of rubefacients (e.g., 
0.1% to 100% nicotinic acid esters diluted with 
Ringer's solution, 0.5% to 100% mstard oil) 
were applied topically to individual arterioles, 
capillaries or venules in the everted hamster 
cheek pouch, by means of micropipettes positioned 
with a micromanipulator. Motion picture records 
were taken at 150 magnifications. Prompt vaso- 
dilation extending beyond the site of contact 
was produced by all rubefacients in effective 
concentrations, except for a few instances of 
localized vasoconstriction. Various concentra- 
tions produced essentially the same degree of 
dilation as measured by ocular micrometry, thus 
suggesting an "all-or-nothing" response. Xylo- 
caine abolished the response in many experiments 
but not all. The reacting blood vessels were ar- 
terioles and the proximal portions of precapil- 
lary arterioles (vascular sphincters). The cap- 
illaries and nonmuscular venules did not change 
in caliber. Although vasodilation occurred with 
high concentrations of histamine phosphate and 
histamine base, it does not seem likely that 
rubefacient responses are dependent upon tissue 
injury with resultant release of histamine-like 
products. The normyelinated perivascular nerve 
plexus is considered to be the probable basis 
for the conducted response. (Aided by a grant 
from National Institutes of Health, P.H.S.) 
leave from Dept. of Biology, Boston Univ. 
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POTENTIATION OF ESTROGENIC rag BY 
Medical and “Washington, D. 6, 


Beneid has been shown (Beye Sever ot ai Sn 
Proc. 93259, 1950) physiologically to inhibit 
the renal tubular secretion of penicillin an 
thus raise the blood level of penicillin, 1, 
our experiments, albino rats were used which 
had been spayed three weeks before experinents) 
work was begun. Benemid was administered orally 
during the same period that two estrogens wer 
applied cutaneously, as follows: one group of 
rats was given one gamma of Hexestrol daily for 
twenty-one days; a second group was given the 
same dosage of Hexestrol with simultaneous ora) 
Benemid administration; the third group was 
given one gamma of estrone daily for twenty-on 
days; a fourth group received estrone as above 
plus simultaneous oral Benemid; a fifth 
received oral Benemid alone; and the sixth 
group served as controls. At autopsy, the 
weights of the uteri of the animals treated 
with the combination of estrogen and Benemid 
were significantly heavier than those of the 
animals treated with an estrogen alone. The 
uteri of those animals receiving Benemid alon 
were not significantly different in weight froa 
those of the control animals. Further experi- 
ments are underway. 


428 
A RHINENCEPHALIC FEEDING CENTER IN THE Cat, P, 
J. Morgane* and A. J. Kosmane Department of Phy- 
siology, Northwestern University Medical School, 
Chicago, Illinois, 

In a previous paper we have ted hyper- 
phagia and increased rate of weight gain to re- 
sult from bilateral open removal of the amygh- 
loid nuclei and pyriform lobes in the cat, Sub 
sequent histological control has confirmed the 
fact that the lesions were restricted to the 

wa and pyriform lobes in these animes, 

Further studies on a new group of cats have 
confirmed our original results. Bilaterally ne 
decorticate cats, sham-operated cats, and nom- 
al controls have in every instance failed to 
show hyperphagia and weight gain. However, whe 
neo=decorticate animals were subsequently amyg- 
dalectomized hyperphagia and increased rate of 
weight gain became apparent. It is interesting 
to note that the bilaterally amygdalectomised 
animals when decorticated on the rising (dyna 
ic) phase of obesity showed sudden rises in 
food intake and body weight. Sham-operates in 
the dynamic phase of amygdalar obesity and ne- 
decorticates in the static phase of 
Obesity did not show any increment in food ine 
take and body weight. 

Studies concerning the relationship, if any, 
between the hypothalamic feeding centers and 
the amygdala are being carried out. Preliminary 
observations on 13 cats with s 
placed lesions in the laterel hypothalamic are 
and median forebrain bundle have failed in evel 
case to produce aphagia as has been reported i 
the literature, 
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© Ee REATIC RIBONUCLEASE SYNTHESIS IN VIVO. 
J, Morris (intr. by K. Eik-Nes) Dept. of 
ry, Univ. of Utah Coll. of Medicine, 
{alt Lake City. 
Intraperitoneal injection of pilocarpine 
into CBA mice resulted in rapid depletion of 
the pancreatic enzymes. Analysis of pancreas 
homogenates for amylase and ribonuclease activ- 
as well as protein nitrogen at intervals up 
to 2; hrs following injection revealed a pro- 
gessive increase in protein content between 15 
an 21 hrs. Uniformly labeled C*4-valine was 
injected intraperitoneally into mice 18 hrs 
after pilocarpine administration. The pancreas 
was removed 2 hrs later, homogenized, and a 
tissue extract chromatographed on XE-6,, resin 
woording to the procedure of Hirs et al. (J. 
Chem, 200:493, 1953). Analysis of the 
eluates revealed a direct correlation 
between radioactivity and the maior peak of 
ribonuclease activity. Differential centrifu- 
gation of sucrose homogenates followed by 
chromatography of the respective cell fractions 
las been used to determine the Cl4-valine 
incorporation into ribonuclease of different 
portions of the cell. By establishing the 
specific activity (ratio of radioactivity to 
msymatic activity) in each cell fraction as 
afunction of time after C*‘-valine injection, 
it has been possible to trace the formation 
ani course of ribonuclease in the intracellular 
fractions of the pancreas. 
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EFFECT OF LOS ANGELES SMOG ON LUNG VOL- 

WWE MEASUREMENTS. Hurley L. Motley, 

Mario Cinta* and Charles I. Leftwich*. 
rdio-kespiratory b. Univ. of South- 

ern Calif. Sch. of Med. Los Angeles. 
Lung volume measurements were obtain- 

ed on volunteer subjects during smoggy 
riods, with follow-up studies after 

Geathing air filtered over activated 

carbon for 2.5 to 90 hrs. Vital, timed 

vital and maximal breathing capacity me- 














asurements were obtained from spirograms, 


Residual air was checked by both helium 
closed and oxygen open circuit methods. 
The nitrogen meter was used for washout 
with oxygen. No significant changes were 
observed in 31 subjects after short ex- 
posure to filtered air (2-3 hrs) during 
either smoggy or non-smoggy weather. In 
17 subjects with 18-20 hrs. exposure 
time, no significant change was noted in 
the non-emphysema, but slight improvem- 
ent was noted in the emphysema cases. 
After 40 hrs. or longer breathing filt- 
ered air,improvement was present in 17 
emphysema subjects, no changes in four 
cases without emphysema or in cases of 
emphysema studied during non-smoggy 
periods. The data suggests smog in Los 
Angeles induces bronchoconstriction by 
spasm, edema and or increased secretions 
in severe pulmonary insufficiency. The 
effect is reversible by removing smog, 
but with delay both in appearance and 
dis-appearance of symptoms.(Supported 
by PHS research grant S-9 (C2). 
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EFFECT OF THE MICROSOMAL RELAXING FACTOR ON THE 
SYNAERESIS OF ACTOMYOSIN. H, Mueller (intr. by 
A. G. Szent-Gyorgyi). Institute for Muscle 
Research, Woods Hole, Massachusetts. 

it is well known that a substance is present 
in muscle extracts, which inhibits synaeresis 
and contraction of myofibrils and glycerinated 
muscle fibers, Recent studies have indicated 
that this factor resides in the microsomal frac- 
tion of the extracts, It has never been shown, 
whether this factor reacts with actomyosin direct- 
ly, or whether its action is dependent on the 
more complex organization in the myofibr#l, 
Clarification of this problem is the object of 
this study, 

Portzeh|'s procedure was followed for prepar- 
ation of the "Factor-Extract”, The synaeresis 
(super precipitation) of actomyosin was measured 
volumetrically in response to varying ATP concen- 
trations. 

It was found that the presence of Relaxing 
Factor inhibited synaeresis greatly. When the 
actomyosin was previously superprecipitated and 
then washed, the addition of ATP in the presence 
of Factor caused swelling with volume increase 
up to 100%; while in the absence of Factor fur- 
ther synaeresis was produced, 

Centrifugation at 40,000 g removed the factor 
from the supernatant of the muscle extract. The 
activity was completely recovered in the "micro- 
somal" sediment, All factor activity is com- 
pletely abolished by small amounts of calcium, 

Creatine-phospho-kinase with creatine phos- 
phate was ineffective in inhibiting or reversing 
the ATP induced synaeresis of actomyosin. 
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STAPHYLOCOCCAL BACTERIOPHAGE IN EXPERIMENTAL 
INFECTIONS IN MICE. W.R, Muir,# and W.S. 
Blakemore. Harrison Dept. Surg. Res., Sch. of 
Med., Univ. of Penna., Phila., Pa. 

Eight paired groups of 10 white mice (12-1) 
gm.) were given intraperitoneally 10-20 times 
the LDso of a stock strain of staphylococcus 
(bacteriophage type 80/81). The treated groups 
received an immediate second intraperitoneal 
injection of 1,0 ml, of 10? staph. bacterio- 
phage (type 31). The cumulative mortality for 
the control group (80 animals) was 9%. In the 
treated group (80 animals) the mortality rate 
was 28%, Additional controls were injected with 
heat-inactivated (60°C, ;60 min.) phage, trypti- 
case soy broth, or saline with no change in the 
mortality rate from the untreated controls, De- 
creasing the titer of the phage injected de- 
creased the amount of protection. Seventy per 
cent of the treated animals survived when 
treated with phage at titers of 107, 0% at 108, 
and none at 106 or lower, Thirty mice were in- 
noculated intraperitoneally with 1,0 ml. of 107 
bacteriophage, At intervals following innocu- 
lation, 3 mice were sacrificed and their spleens 
mascerated, The phage titer/ml, of splenic mas- 
cerate was determined by plaoque-counting tech- 
niques, Titers were highest 2) hrs. following 
innoculation ad gradually fell to low but de- 
tectable levels after a 10 day period. The 
splenic phage titer appears to be increased dur- 
ing the 2) hr. period following a second chal- 
lenge with type-specific staphylococci, 
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AUTOEXPLANTATION OF RENAL TISSUE AND APPARENT 
PROTECTION AGAINST HYPERTENSIVE CARDIOVASCULAR 
DISEASE. E. E. Muirhead, F. Jones* and J. A. 
Stirman*. Dept. of Pathology, University of 
8 Southwestern Med. School, Dalles Texas. 
Explantation of finely divided renal tissue 
in the same dog was accomplished by two tech- 
nics: I. The medulla below the vascular arcade 
was divided in a Waring blendor, washed and 
suspended in Geys solution and injected intra- 
venously through an 18 gauge needle. II. The 
whole kidney prepared the same way was injected 
intraperitoneally. Two to 7 weeks after the 
explantation the opposite kidney was removed 
and the animal was given a protein diet (3 gm/ 
kg/day) and saline (Na 2 mg/kg/day). Renal 
epithelium was identified in and out of blood 
vessel in the lung and in nodules in the peri- 
toneum; it appeared to be expanding. The epi- 
thelium formed tubules, clumps and cords in a 
vascular stroma. Clear cells were more common 
than granular cells. Comparison of the arteri- 
al pressure of the explanted group (10 dogs) 
with a group subjected to nephrectomy and given 
the diet and saline (Fed. Proc. 15:525, 1956) 
revealed a significant difference indicating 
protection against hypertension in the explant- 
ed group. Cardiovascular injury was minimal in 
the explanted group. The results suggest the 
existence of an antihypertensive function in 
the renal medulla. 
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THE PENETRATION OF SOME CATIONS INTO MUSCLE. 
L. J. Mullins. Biophysical Lab., Purdue Univ., 
Lafayette, Ind. 

The influx of the following cations into 
frog sartorius muscle has been measured: Na, K, 
Rb, and Cs. The influx per unit external con- 
centration is highest for K and falls off 
greatly for Na and Cs. The influx of the 
divalent cations Ca, Ba, and Ra has also been 
measured and found relatively similar per unit 
of concentration. There appears to be a tend- 
ency for the influx of Ba to be somewhat 
greater than either of the other ions. Meas- 
urements have also been made with thallous ion 
(Tl) and these show that this ion is as perme- 
able as K, at low concentrations. The results 
will be discussed with reference to the corre- 
lation that can be made between the crystal 
radius of the ion and its rate of penetration 
into muscle. 
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HORMONAL CHARACTERISTICS OF AVIAN NEURO- "8 P 
HYPOPHYSIS. R.A. Munsick*, W.H. Sawyer ast 
and H.5, van Dyke. mR 
Carefully—dissected fowl posterior oe 
pituitaries were desiccated in acetone (ay, 
dry wt. 0.5 mgm.) and extracted with dilute fap 
acetic acid, This extract contained 0,76 % 
rat pressor units and 1.45 rabbit milk-ejec. Og 
tion units per mgm., based on the current chlo 
U.S.P. standard, Potencies estimated by rat § or 
pressor, rat and dog intravenous antidiuretic a 
and isolated rat uterine responses were near. 
ly identical. Greater potencies were found os 
in the following assays arranged in asc be 
order: rabbit milk-ejection, avian depressor, vt 
frog water balance, isolated hen uterus and " 
fowl antidiuretic, The last three were sq 
times greater than the others. Pharmacologi-. oe" 
cal and chromatographic comparisons between 1 
fowl neurohypophysial extract and natural vist 
mammalian hormones or synthetic analogues, to f 
kindly furnished by Dr. V. du Vigneaud and 1,0 
associates, will be discussed. (Supported by flow 
U.SePeHeS. Grants A1940 and H1788 and by a 
grant from the N.Y. Heart Assn.) foll 
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A NEW THERMAL PAIN THRESHOLD. D. Murgatroyd,# aE 
H. T. Hammel, and J. D. Hardy. Dept. CAP 
Physiology, U. of Penna. Medical School, “ 
Philadelphia, Penna. 

Pain is evoked when the skin temperature is tes! 
raised to 45°C +1.5°C. However, the same 6 
quality of pain can be elicited for short | 
periods when the skin temperature is raised to of 
40°C + 1°C. In observations of five subjects HCO 
who were immersed rapidly in a tub of hot 3, 
water, predictable reports of pain were ob- art 
tained 1-3 seconds after immersion. Skin tem- end 
peratures were measured by inserting a fine wer 
thermocouple in a hair follicle or by stretch- 2-( 
ing such a thermocouple over the skin surface, in 
A high speed mirror galvanometer recorded the ke/ 
skin temperature changes. The characteristics sat 
of the pain are: a delay of one to several ACC 
seconds before onset, adaptation in 5-6 seconds a 
even though skin temperature remains elevated, -_ 
inability to evoke the pain upon repeated by 
immersions. It is inferred that this thermal of 
pain results from an indirect noxious stimula- i 
tion of the pain fibers, possibly due to vaso- gs 
motor effects. The pain does not seem to 85 
depend upon the rate of temperature rise of the z 
most superficial skin layers. Adaptation to du 
the pain is not associated with the establish- in 
ment of a layer of cooler water next to the o 
skin. - 
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- PARADOXICAL EFFECT OF AN ORALLY INGESTED 
fISTAMINE ANALOG ON THE CAPILLARIES AND AR- 
GRIOVENOUS ANASTAMOSES. OF THE HUMAN DIGIT. 
j, Naftchi*, M, Mendlowits, H. Weinreb*, and 
e pt. Cc 
» New York, New York, 

orally effective histamine analog, 
3-0 - aminoethyl - 1,2, - triazole dihydro- 
chloride, was administered to nine subjects in 
Sor 10 mg. dosage. Digital blood flow was 
masured calorimetrically with a thermal re- 
cording digital flowmeter and a set of color 

aphs of the face and hands were taken 
before the administration of the drug and at 
the height of its effect, Digital blood flow 
decreased in all subjects following the in- 
gestion of histamine analog while at the same 
time there was a diffuse capillary and venular 
dilatation involving the hands and face as 
well as other areas of the skin, In addition, 
histamine phosphate was given subcutaneously 
to four subjects in doses ranging from 0.3 to 
1,0 mg. The same decrease in digital blood 
flow and generalized flush was observed, The 
results obtained can best be explained as 
follows: Both histamine and its analog pro- 
duce generalized capillary and venular 
dilatation resulting in greater surface heat 
loss. In response to the heat loss the 
digital arteriovenous anastamoses constrict 
and therefore produce decreased digital 
blood flow, 
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THE BUFFERING OF CO, BY T.H.A.M. DURING HYPER- 
CAPNIA. EFFECTS ON ACID-BASE BALANCE. G. G. 
Nahas and H. Rosen (intr. by R. W. Clarke). 
Walter Reed Army Institute of Research, 
Washington, D. C. 

A dog maintained in "apneic oxygenation" for 
60 minutes by succinylcholine displays a rise 
of total plasma COp to 42 mM/L, of plasma 
HCO3 to 31 uM/L; HCOZ to HpCO3 ratio drops to 
3, DH to 6.50; paCOo increases to 350 m. Hg, , 
arterial Oo saturation falls to 50%. Serum K 
and Na* increase. Six dogs maintained apneic 
were given a .3 molar I.V. infusion of 2-amino- 
2-(hydroxymethyl)-1,3 propane diol (T.H.A.M.) 
in a .3% NaCl solution at the rate of 1.1 m1/ 
kg/min. After 1 hour of apnea, arterial Oo 
saturation was 100%, plasma COo 52.8 mM/L, 

HCO3 50.2 mM/L; the HCO3 to H2CO3 ratio 19 an 
pH 7.37. The observed fall in hematocrit, Na 
and Cl~ concentration can probably be explained 
by the hemodilution due to the administration Fi 
of T.H.A.M. in an isotonic solution. Plasma K 
was not changed. After a 20 minute lag, urine 
output equalled fluid input. Urinary pH was 
7.54, HCOZ concentration 89 mM/L, T.H.A.M. 

85 mM/L, and 18 to 20% of the total C0p pro- 
duced by the animal during apnea was recovered 
in the urine secreted during that time. The 
living organism will tolerate well a plasma 
concentration of COp over twice its normal 
level when its two fractions HCOz and HoCO3 

are in suitable proportion to enintein the 
biological neutrality of the internal environ- 
ment (e.g. pH = 7.40). 
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APNEIC OXYGENATION WITH AND WITHOUT A CO, 
BUFFER (MOTION PICTURE). G. G. Nahas and S. W. 
Weitzner (intr. by R. P. Mason). Walter Reed 
Army Institute of Research, Washington, D. C. 
Apneic oxygenation in the dog as classical- 
ly described by Draper and Whitehead, but 
achieved through the use of succinycholine, is 
presented. The changes in blood pressure, 
central venous pressure, EKG, cerebrospinal 
fluid pressure, oxygen consumption, and urine 
formation usually observed are depicted. This 
procedure is contrasted with apneic oxygenation 
when a COp buffer, 2-amino-2-(hydroxymethyl)- 
1,3 propane diol, a water-soluble, nontoxic 
amine, is infused at the rate of 0.34 mM/kg/ 
min. throughout the period of apnea. With its 
use the changes in the parameters listed above 
are not observed and there has been no mortal- 
ity following 60 to 80 minutes of apneic 
oxygenation. 
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DIGESTIBILITY OF CORN GERM AS A FACTOR IN ITS 
APPARENT HYPOCHOLESTEROLEMIC EFFECT. Harold A. 
Nash and Hans Wolff (intr. by C. A. Bunde). 
Pitman-Moore Co., Indianapolis, Ind. and A. E,. 
Staley Manufacturing Co., Decatur, Il. 

Recent reports (Jones et. al., Proc. Soc. 
Exptl. Biol. Med. 93:88, 1956; Pick, Stamler, 
and Katz, Circulation 16:513, 1957) attribute 
protective effects against hypercholesterolemia 
and atherosclerotic lesions to whole corn germ 
when included in the diet of cockerels. These 
effects have been confirmed in the present 
studies but at the same time they have been 
shown to be largely artifacts resulting from 
incomplete digestion of the whole germ in the 
absence of grit in the diet. Under these con- 
ditions, digestion of the rerm was found to be 
less than 20% complete, This means that con- 
clusions have been based on comparisons of 
groups of birds actually absorbing quite differ- 
ent amounts of oil from diets intended to be 
equivalent in oil content. The experiments do 
not rule out the possibility that there may be 
a small protective effect attributable to some 
factor in the germ, 
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ACTION OF ACETYLCHOLINE AT THE MUSCLE ENDPLATE 
MEMBRANE. W.L. Nastuk. Dept. of Physiology, 
Columbia Univ., New York City. 

Removal of NaCl from the extracellular fluid 
bathing frog sartorius muscle in vitro causes 
14 fold reduction (ave.) in the tion 
of the endplate membrane produced by microelec- 

trophoretically applied acetylcholine (ach. ) 
(Nastuk, WoL., Am,JeMede 193663,1955)« Single 
endplates of wiscle fibers equilibrated in the 
above type of fluici were perfused via micro- 
os yo carly thin pg Banyan 
microelectrode, the threshold f 


Preece gee Rigel per ypentagy Hy ge 
is 10 fold greater than the threshold conc. for 
ee eee 
membrane receptors become desensitized in media 
of low ionic strength. Muscles were equilibrated 
in Ne and Cl free sol'n (2.5mM. potassium phos- 
phate buffer, 1.8mM. CaSO, 116.7mM. sucrose). 
Perfusion of endplates with this sol'n contain- 
ing in addition either 20 or 100 mge/L. ach. 


agreement 
with earlier expts. done at 3e6nM.Cl. Reducing 
CaSO4 in the above sol'n to 0.18mM. caused wide 
variation in resting potentials measured at eni- 
plates (range -10 to -74mv.). Perfusion with 
ache (100 mg./L.) caused striking repolarization 
of endplates with low resting potentials. Mem 
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LEARNED RESPONSES ELICITED BY ELECTRICAL 
STIMULATION OF AUDITORY PATHWAYS. William 
D. Neff, Philip C. Nieder*, and Roger E. 
Oesterreich*. Lab. of Physiological 
Psychology, Univ. of Chicagy, Chicago, I1l. 

Bipolar electrodes have been implanted 
at medullar, tectal, and cortical levels of 
the auditory pathways of the cat. In some 
animals conditioned avoidance responses 
were established to a series of clicks 
(100 per second) presented over a loud- 
speaker. Test trials were then conducted 
in which auditory pathways were directly 
stimulated by short pulses at a similar 
frequency. In a number of cases the 
response conditioned tc sound was elicited 
immediately by the direct stimulation of 
the auditory neural pathways. The 
converse procedure, conditioning to 
electrical stimulation of auditory path- 
ways and testing for response to sound 
stimuli, has also produced positive 
results. (Aided by grants from the Air 
Force Office of Scientific Research and 
the Office of Naval Research.) 
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AN ELECTROPHYSIOLOGICAL INVESTIGATION OF Tae 
TASTE RECEPTORS OF THE FROG. M. S. Nejad 
Florida State University, Talli see, 
(intr. by H. J. Lipner). 

Pure water has been found to elicit a massiy 
electrical response in the glossop 
nerve of the frog (Acta Physiol. Scand. 18; 1, 
1949) and the chorda tympani nerves of the rah 
bit and the cat (Amer. J. Physiol. 181:235, 19 1955) 
The electrical activity has been recorded froy 
the glossopharyngeal nerve of the frog mare 
pipiens) in response to various chemicals. These 
results are compared to those obtained from 
other species of animals to determine whether 
the stimulating strength of a series of cations 
is similar in all species exibiting a water re. 
sponse. The stimulating strength of a chlorife 
series in the frog is NH,> K>Na>Li which is 
similar to that of the cat with moderate re- 
sponse to water and dissimilar to that of the 
rabbit which has a large response to water, 
The response to organic salts of sodium, ore 
ganic acids and amino acids decreases with in. 
crease of chain length in each homologous series 
tested. Recordings from small strands of gloss 
pharyngeal nerve with a few active nerve with a 
few active nerve fibers show that there are tio 
main fiber types; large fibers and small fibers, 
Although both fiber types respond to water, the 
small fibers are more responsive to salts than 
the large fibers. The ectivity of both fiber 
types may be inhibited by application of frog 
Ringer solution. 
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ASPECTS OF LIPID TRANSPORT FROM AORTAE TO 
BLOOD IN VITRO. W. R. Nelson™ and N. T. 
Werthessen. S. W. Foundation for Res. & Ed., 
San Antonio, Texas. 

A "washout" two stage type of perfusion has 
been used to study in vitro the movement of 
lipids from baboon aortae into the blood. 
The aorta was first perfused with blood to 
which carboxyl Cl4 acetate had been added. 
After two to four hours the blood was quickly 
rewoved and the aorta washed by perfusion with 
White's solution. The aorta was then trans- 
ferred immediately to another pump and fresh 
unlabeled blood used as the perfusate. After 
six or twenty four hours the experiment was 
terminated, The experiments with baboon 
aorta reveal a significantly higher rate of 
release of the label into blood lipids than 
was found with comparable experiments using 
calf aortae. Calculations were made assuming 
the aorta in these studies to be the prime 
source of lipids found labeled in the second 
perfusate. They showed that the half life 
of newly synthesized aortal lipid under these 
conditions was approximately 7 days for the 
calf aorta and of the order of 24 hours for 
the baboon aorta. Additionally the lipid 
classes (chromatographically defined) do not 
appear to inmove at the same rate. The dis- 
position of cholesterol and cholesterol esters 
is under study. 
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(OUS GLYCOGEN OF RAT DIAPHRAGM AND ITS 
q@@ORETICAL CAPACITY TO SUPPORT RESPIRATION. 
gM. Neptune, Jr., H. C. Sudduth and D. R. 
foreman. (introduced by S. W. Handford). 
jp) Medical Research Institute, Bethesda, Md. 
Previous work in this laboratory (in 
tion) has demonstrated an endogenous 
sore of labile lipid that could theoretically 
scout for 100% of the oxygen consumption of 
wt diaphragm. Since rat diaphragm also con- 
tains appreciable stores of glycogen, a number 
of experiments were performed to ascertain to 
vat extent glycogenolysis could support re- 
tion over a four hour incubation. The 
results indicate that when rat diaphragm is 
inubated in Ringer phosphate pH 7.4, there 
jg marked glycogenolysis, but approximately 
506 of the glycogen disappearing can be ac- 
comted for as lactate. The glycogen that 
disappears and cannot be accounted for as 
lactate would support only 10% of the oxygen 
consumption of this tissue. 
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ALDOSTERONE SECRETION FOLLOWING POSTERIOR DIEN- 
CEPHALIC-MESENCEPHALIC LESIONS. Anna E. 
Newman* , Edward S.Redgate*, and Gordon Farrell 
(intr. by J. M. Werle). Dept. of Physiology, 
Western Reserve University, Cleveland, Ohio. 
lesions (high frequency coagulation) of the 
central core of the midbrain and posterior dien- 
cephalon reduce aldosterone secretion (Endocrin- 
dlogy 63: 723, 1958). Smaller lesions (approx- 
imtely 1/3 the cross-sectional area of the 
earlier series) were made in this area in 15 
large male cats. Four hours after lesioning, 
adrenal venous blood was collected for isolation 
of aldosterone by paper chromatographic methods. 
The rate of aldosterone secretion in 6 unlesion- 
td controls was 38.975.95 (S.E.) ug/100 kg. body 
w./nr. Lesions limited to the ventral midbrain 
(4 cats) did not alter aldosterone (36.72.7) 
secretion. In 11 cats the dorsal midbrain was 
involved. Considerable variation in location 
ad extent of the lesions was found, although 
destruction of areas in the central gray sub- 
stance at the level of the posterior commissure 
vas common to all. Aldosterone secretion rates 
wre as follows: 9.4, 14.1, 15.4, 18.1, 22.1, 
2.8, 28.8, 29.5, 40.0, 41.7, and 52.4, Three 
of these values are more than 2 standard devia- 
tions below the mean calculated from the con- 
trols + lesions of ventral midbrain; 6 are more 
than 1 £.D. lower than the mean. These results 
indicate that certain lesions in this area are 
effective in reducing aldosterone secretion, 
others are not. Histological studies are under- 
way to determine the precise structures involved 
in the effective lesions. 
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RED BLOOD CELL VOLUME AND ADAPTATION TO PRO- 
LONGED HYPOXIA IN THE IRRADIATED RAT. 
B. D. Newsom* and D. J. Kimeldorf. U. S. Naval 
Radiological Defense Laboratory, San Francisco, 
California. 

Rats were maintained at a simlated altitude 
of 15,000 ft. for 30 days following exposure to 
X-ray doses in the 30-day LDso range. Non-ir- 
radiated rats maintained concurrently exhibited 
@ normal growth and tolerated this level of al- 
titude without mortality. The effect of alti- 
tude exposure on the irradiated animals was to 
decrease the calculated X-ray dose necessary to 
produce a 50% mortality response at 30 days 
from approximately 600r to 500r. Mice as well 
as rats exhibited a greater mortality response 
to a given X-ray dose if maintained at altitude 
during the post-irradiation period. The red 
blood cell volumé, hemoglobin, hematocrit and 
erythrocyte count were determined at intervals 
during forty-five days of exposure to 15,000 
ft. similated altitude following 450r and Or. 
These values were compared to those for simi- 
lar groups maintained at sea level. It was 
found that the blood picture of irradiated ani- 
mals during the first twenty days at altitude 
more closely resembled that of the sea level 
irradiated animals than that of the altitude 
controls. These data suggest that the in- 
creased mortality response at altitude follow- 
ing radiation exposure is due to a failure of 
the erythropoietic response necessary for alti- 
tude adaptation. 
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DIABETES INSIPIDUS (D.1.) AND INHIBITION OF 
STRESS-INDUCED ACTH-RELEASE AFTER HYPO- 
THALAMIC LESION. B. Nichols*, W. Dear*, S.W. 
Robinson* and R. Guillemin. Dept. of Physiol., 
Baylor Univ., College of Medicine, Houston, Texas. 

A minute high-frequency lesion has been placed in 
the posterior (bulbar) region of the median eminence 
of 264 rats (Holtzman, 220-250 gmB.W.). 20-24 hrs 
after placement of the lesion every animal was tested 
for stress-induced ACTH release (3 min ether anesthe- 
sia, followed 15 min later by blood sampling for 
measurement of plasma free cpd. B levels). Only 68 
animals (26%) were considered blocked as judged by 
levels (9-15 ugm/100 ml) of plasma cpd. B after 
exposure to stress. The block for ACTH-release bore 
no relation to presence or absence of D.1. as judged 
by water consumption. 5, 10, 20, 30 days after 
placement of the lesion, the "blocked" animals had 
resting plasma cpd. B levels within normal range. 
Again persistence of the inhibition of stress-induced 
ACTH-release showed no relationship with presence 
or absence of D.1. over the period following the hypo- 
thalamic lesion. These findings differ from those 
reported by others using adrenal ascorbic acid deple- 
tion as a test for ACTH-release in animals with a 
hypothalamic lesion apparently much more extensive 
than the one produced and used here. 
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THE EFFECT OF SELECFIVE DAMAGE TO YARIOUS PARTS 
OF THE NEPHRON ON THE POTASSIUM EXCRETING ACTION 
OF ALDOSTERONE. .F. Nicholson, Dept. of Path. 
Chenistry, University of Toronto, Toronto. 

A previous report (Nicholson and Downs, Can.J 
Biochem. Physiol. 35:641, 1957) presented data 

eating thet the site of the sodium retaining 
action of aldosterone in the dog's kidney was 
in the proximal tubule, but no information was 
obtained as to its site of action on potassium 
excretion. 0.6 mg. dl aldosterone acetate was 
given intravenously to adrenalectomized dogs in 
which the proximal tubules of one Kidney had 
Deen demaged by the injection of tartrate into 
the renal artery and removal through the renal 
vein (Nicholson, Selby and Urquhart, J. Exptl. 
Med. 68:439, 1956) and to others in which uni- 

distal tubular damage had been produced 

by retrograde injection of mercuric chloride up 
one ureter (Nicholeon and Downs, op. cit.). 
Following aldosterone infusion kidneys with 
proximal tubular demage showed an increase of 
potessium excretion similer to that observed 
from the normal kidney in the seme animal, 
although the expected increase in sodium reab- 
sorption did not take place on the damaged side. 
With distal tubuler damage on the other hand, 
aldosterone produced little change in potassinn 
excretion while the effect on sodium reabsorp- 
tion was similar in both normal and damaged 
kidneys. These findings suggest that the 
potassium excreting effect of aldosterone is on 
the distal tubule while the sodium retaining 
action is on the proximal tubule. 


450 
THE EFFECTS OF DRUGS ON PULMONARY VENTILATION 
AND CIRCULATION AS REFLECTED BY CHANGES IN 
ARTERIAL OXYGEN SATURATION. A. H. Niden*, and 
W. R. Barclay*, (Introduced by T. Pullman). 
ep't. of Medicine, University of Chicago, 
Chicago, Illinois. 

Aminophylline, acetylcholine, l-epinephrine, 
histamine and serotonin produced acute, tran- 
sient but significant changes in the arterial 
oxygen saturation (Sap) of the intact dog as 
measured by the cuvette oximeter. Serotonin 
tended to produce a rise, the other drugs a 
fall in oxygen saturation. Experiments were 
conducted to identify the roles of ventilation, 
nerfusion, diffusion, and anatomical A-V shunt- 
ing in those effects. Maintaining a constant 
ventilation by artificial positive pressure re- 
spiration greatly reduced the drug induced 
Sap, changes, but some drug effect persisted. 
Wnek perfusion was also maintained constant by 
perfusion techniques, the drug effects were fur- 
ther reduced or eliminated. Changes in Sa 
with drugs were reduced but not aitaaiata tie 
inhalation of 30% oxygen; all Sag, changes dis- 
appeared during inhalation of 100% oxygen. It 
would appear that the drugs studied produce a 
transient change in SaQp largely by their vent- 
ilatory effects. Changes in Sagp with drugs 
could not be completely explained by a change 
in any single parameter studied, but changes in 
overall ventilation-perfusior. ratio appeared of 
major importance. In addition, some of the 
drugs may open anatomical A-V shunts. 
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X-RADIATION, NITROGEN EXCRETION AND THE 
ADRENAL GIAND. L. F. Nims and R. E. 
Biology Department, 
Upton, N. Y. : 
The weight of the thymus and spleen in tip 
fasting rat is decreased by whole body X.ir. 
radiation. The weight of the liver is in. 
creased. Adrenalectomy does not a 
affect these weight changes. The total 
nitrogen excretion and the level of liver 
glycogen is increased by irradiation. 
Adrenalectomy abolishes these responses to 
irradiation. The responses can be restored by 
treatment with adrenal cortical extract. 
Blood amino acid levels are practically un. 
affected by irradiation. When the radiation 
dose is constant, the increased nitrogen ex. 
cretion of the adrenalectomized animal is q 
function of the dose of cortical extract. i 
appears then that the liver can accumulate th 
nitrogenous products of radiosensitive tissue 
and that these products are larger than sim: 
polypeptides. When the level of cortico- 
steroids are increased either by radiation 
induced hyperactivity in the pituitary-adreng) 
system or by the administration of cortical 
extract to the irradiated adrenalectomized rt, 
the liver converts these nitrogenous compounds 
to liver glycogen and nitrogen excretion pro- 
ducts. (Supported by the U. S. Atomic Energy 
Commission. ) 
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MEMBRANE CHARACTERISTICS OF SY“PATHETIC GANG 
LION CELLS AND SYNAPTIC TRANSMISSION IN 
SODIUM=FREE ages SOLUTION. S. Nishi 
and K. Koketsu (intr. by L. Ge Abood). Dept. 
of Psychiatry, Univ. of Ill. Coll. of Meds, 
Chicago, Ill. 

Individual cells of the frog's sympathetic 
ganglion were visible under the microscope so 
that the tip of the microelectrode could be 
introduced into the cel]l-body under visual con- 
trol. The resting potential of the soma mem- 
brane ranged from 60-80 mV. Most of the cells 
showed a linear V-I relationship having a slop 
of approximately 20 MN, and the time constant 
of their electrotonic potentials was fairly 
large (from 7-15 msec). The action votentials 
of the soma membrane were elicited by anti- 
dromic, orthodromic and direct intracellular 
stimulation. In general, these action poten- 
tials (90-199 mV in height and 2.5 msec in 
duration) had a characteristic configuration 
(a relatively slow falling phase with a hump 
near the crest and a long-lasting hyperpolar- 
izing after-potential). It was found by ana- 
lysis of each kind of resvonse that the mode 
of antidromic conduction and the initiation of 
orthodromic responses closely resembled those 
reported on mammalian and amphibian moto- 
neurones. The excitability of the soma and 
axonal membrane, as well as synavtic transmis- 
sion were restored in sodium-free hydraziniun 
solution after being blocked in isotonic 
sucrose solution. (Supported by a USPHS grant). 


SPESPESEARAZPERERSEEEEEES SESE EESSa> SB 





ean tas 





those 


and 
ismis= 
inium 





i 


pysioLOGY 


3 
frees OF ELECTROPHORETICALLY APPLIED DRUGS 
ELECTRICAL CURRENTS ON THE GANGLION CELL 





QP THE RETINA. Werner K, Noel] and Arnaldo 
- Roswell Park Memorial Institute 
pffalo, N. Y. 


The synaptic layer between bipolar cells 
mi ganglion cells of the retina is known for 
ite very high cholinesterase activity (Francis, 

+ 120: 435, 1953). In order to test 
the pharmacological properties of these synap- 
se, four-(or five-) barrelled electrodes were 
inserted into the inner retinal layers of 
mbbits and cats; one barrel (KCl) measured the 
different intraretinal potentials, the others 
wntained the drugs, A fine platinum electrode 
ws fixed to the shaft of the capillaries at a 
iistance of 30 to 70 microns from the opening 
of the barrels. By recording ganglion cell 
wtivity from the surface of the retina, the 
platinum electrode assisted proper placement 
mi enabled pick-up of the ganglion cell spikes 
wien the tip of the barrels was within the 
smaptic layer or deeper. Electrophoretically 

procaine, acetylcholine, prostigmine 
wi nicotine produced effects upon spontaneous 
mi (light) provoked activity similar as de- 
sribed for Renshaw cells (Curtis and Eccles, 

2 141: 435, 1958) but the measured 
ffectiveness was considerably less, The reti- 
ml genglion cells were very sensitive (steady 
change in firing rate) to the application of 
tlectrical current; high current sensitivity 
ws associated with low drug sensitivity and 
vice versa, probably evidence of a particular 
distribution of the synaptic regions, 
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INFLUENCE OF INSPIRATORY FLOW RATE ON INTRA- 
WLMONARY DISTRIBUTION OF HELIUM AND SULFUR 
HXAFLUORIDE. R.E. Nye,Jr.(intr. by F. Kreuzer). 
lept. of Physiology, Dartmouth Medical School, 
fanover, N.H. 

Experiments in this laboratory have suggested 
tat the changes in intrapulmonary distribution 
of inspired air which occur when the density of 
inspired gas is altered are not consistent, but 
appear to be modified by another factor, 
probably tracheal flow rate. This was therefore 
investigated in healthy goats, anesthetized and 
intubated. Mixing curves for 80% He and for 60% 
%% were determined by the closed circuit 
wthod, using a fast-acting katharometer. In- 
spiration was controlled by a positive-pressure 
pmp incorporated into the circuit. By this 
wans the maximum inspiratory flow could be 
varied between 270 and 1350 cc/sec., while 
mintaining tidal volume and respiratory 
frequency constant at about 400 cc. and at 10/ 
win, respectively. At controlled flow rates in 
the range chosen by the anesthetized goat for 
spontaneous breathing no distinction could be 
mde between the mixing curves for He and SF6. 
Mt higher flows, mixing of the SFg¢ mixture was 
prolonged compared to that of the He mixture. 
Control studies using a model lung and trachea 
demonstrated that the observed differences 
wre not characteristics of the closed circuit 
apparatus itself, and were apparently not 
telated to tracheal events. 
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MYOCARDIAL AND ADRENAL MEDULLARY FUNCTION IN 
E.COLI ENDOTOXIN SHOCK. F.Nykiel, N.Bass, 
G.Scherr and V.Glaviano (intr. by R. Ingraham) 
Dept. of Physiol., U. of I. College of Med., 
Chicago, Ill. 

This study involved a total of 12 dogs anes- 
thetized with sodium pentobarbital. Before and 
at approximately 20 min. intervals after the 
IV injection of 1 mg./kg of E.coli endotoxin in 
7 dogs, the left adrenal blood flow was timed 
and then collected for epinephrine and norepin- 
ephrine analysis. In addition to the decline 
in mean blood pressure, the state of endotox- 
emia was characterized by a 10-fold increase 
in the secretion of epinephrine, with little 
or no increase in norepinephrine. A direct 
action of the endotoxin on the adrenal was not 
involved, since in 2 of the 7 dogs an increase 
in catechol amines did not occur when the 
adrenal gland was denervated. In 5 dogs with 
open chests, myocardial function was observed 
before and after the IV injection of E.coli 
endotoxin (1 mg./kg.). The endotoxemic state 
produced a gradual decrease in blood pressure 
and cardiac output. The percentage decrease 
in blood pressure was always observed to be 
less than the percentage decrease in cardiac 
output. This increase in peripheral resist- 
ances probably resulted from the high circulat- 
ing level of catechol amines. The decrease we 
observed in venous pressure implies that the 
cardiac output decrease in endotoxin shock is 
due to peripheral circulatory failure. 


456 
NEGATIVE DIASTOLIC PRESSURE DURING HYPOTHERMIA. 


L. J. O'Brien and B. P. Tolge (intr, by R. S. 
pt. ology, Albany Medical 


ir). 
College, Albany, New York. 

Pressure relationships in the left ventricle 
of the dog were studied under conditions in 
which left ventricular inflow was controlled 
through an artificial circuit. Hypothermia 
(28°C) was employed to slow the dynamics of the 
heart beat. In most experiments, reference 
zero pressure was established with respect to 
the ventricular mid-point; in a few experiments 
it was established by flooding the chest with 
saline and taking the surface of the saline as 
the reference zero. When all inflow to the 
left ventricle was suddenly stopped, the suc- 
ceeding beats showed negative diastolic pres= 
sures which were maintained throughout the en- 
tire length of diastole, Diastolic pressures 
before occlusion of inflow ranged from 0 to 6 
mm Hg, with an average of 2. mm Hg. When all 
inflow to the ventricle was occluded, diastolic 
pressures ranged from <2 to -13 mm Hg, with an 
average of <5 mm Hg, Peak systolic pressures 
during conditions of no inflow ranged from 
130 to 30 mm Hg. These experiments add addi- 
tional proof to the thesis that the heart is 
capable of developing suction during diastole. 
They indicate that such forces can be operable 
in a heart following systolic discharge against 
a normal aortic pressure. (Supported in part 
by a grant from the Heart Association of 
Albany County, Inc.) 
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RELATION OF AROUSAL AND MOTIVATIONAL EFFECTS 
IN RETICULAR ACTIVATING SYSTEM. James Olds and 
Bertram Peretz*. Univ. of Michigan, Ann Arbor. 
Much work (Magoun, Physiol. Rev. 30:455, 
1950) indicates that electrical and behavioral 
signs of waking are produced when electrical 
stimulation is applied to parts of the tegmen- 
tum in the anesthetized or merely sleeping 
animal. Other reports (Hess, Zwischenhirn) 
indicate that some parasympathetic effects, but 
many more sympathetic responses, are obtained ty 
stimulating this region in the waking cat. 
Positive and negative reinforcement (i.e., re- 
ward and punishment) have been reported on 
stimulating different parts of this area in the 
waking rat (Olds, Science, 127:315, 1958). The 
question of whether waking is caused by stimu- 
lation of the same regions as cause reward or 
punishment was investigated by making a grid of 
the tegmentum with implanted electrodes in 40 
rats. The study indicates that the 3 effects 
are overlapping in that stimulation via one 
electrode pair usually causes at least 2 and 
sometimes all 3. But the more important in- 
dication is that the 3 effects have separate 
focal points and are probably yielded by 3 
anatomically different regions. The lowest 
threshold arousal points occupy the mesial teg- 
mentum, 2 mm. lateral to the midline and half 
way up from the ventral surface of the brain. 
Rewarding effects are achieved at lowest thresh- 
olds with electrodes placed mesially on the 
ventral floor (just above the pyramids). Punish- 
ing effects are maximally produced with elec- 
trodes in a dorsal line along the boundary with 
the tectum about 1 mm. from the midline. 
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EFFECT OF X-IRRADIATION ON KETONEMIA IN FASTING 
RATS. J. A. Ontko (intr. by H. S. Wigodsky). 
Dept. » School of Aviation 
Medicine, USAF, Randolph AFB, Texas. 

Weanling, Holtzman rats were exposed to 500 r 
of whole-body x-irradiation. Rats were fasted 
from the time of exposure. Control rats were 
concurrently fasted. The animals were housed 
in metabolism cages. Whole blood ketone bodies, 
urine ketone bodies and liver glycogen were 
determined in both lots at 0, 2k, and 48 hours 
after irradiation. Ketonemia observed in the 
control rats was characteristic of the fasting 
state. In the irradiated rats ketonemia was 
less pronounced, The radiation induced de- 
crease in the degree of fasting ketonemia was 
observed both 24 and 48 hours after irradiation 
and was more prominent at the former time. 

This decrease occurred mainly in the 6-hydrox- 
ybutyric acid fraction. Control and irradiated 
rats exhibited approximately the same urinary 
excretion of total ketone bodies the first day 
after irradiation. During the second day, 
ketonuria in the control lot was greater than 
in the irradiated lot. Liver glycogen in the 
irradiated rats at 24 hours was approximately 
20 times higher than in the controls; at 45 
hours it was two times higher, Experiments are 
in progress to extend this investigation. 
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ESTIMATION OF CARDIAC OUTPUT BY RAPIDLY Re. 
PEATED DYE DILUTION CURVES. David F ' 
Seton Hall College of Medicine 
Jersey City, NeJe ; 
The possibility of using a dye dilution 
technique for the rapid estimation of rate of 
change in cardiac output during brief inte. 
vals (30-90 secs.) has been under 
in this laboratory, Uniform volumes Containing 
fractional amounts of tricarbocyanine dye 
("Cardio-green", Hynson, Westcott and 
were injected into the left atrium of anesthy. 
tized dogs at 5 second intervals by a special 
injection apparatus. Continuous blood sanply 
from the abdominal aorta were drawn through a 
Colson densitometer and the dye dilution curry 
recorded by a cathode ray oscillograph. Aorti 
blood pressure, respiration, and the precise 
moment and duration of injection were records 
also. Cardiac outputs were calculated frm 
dilution curves obtained at 5 second intervals 
on 10 dogs during mild artificial respirati, 
The minimum mean deviation in output was only 
> 3.6%, while the maximum mean deviation was 
+ 16.3%. The mean deviation for all experinet; 
was* 8.l%. The possible sources of variation 
can be further reduced. Taking this into ae 
count, the technique described here offers a 
means of following rapid changes in cardiac 
output with miminal disturbance to the systen: 
arterial system, (Supported by USPHS Grant 
#H= 3490. ) 
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MUSCLE PROTEINS IN MICE WITH HEREDITARY MUSG@. 
LAR DYSTROPHY, 
® 


Depts. of Phys. Med. and Biochemistry, New York 
Med. College, and Dept. of Med., Cornell Tair, 
Med. College, New York City. 

In mice with hereditary musculer dystroply 
(Michelson 4: 
1079, 1955) the relative concentration of the 
fastest component myoalbumin) of 5 
paper electrophoretic fractions 3. sercoplas- 
mic proteins in from 3.2 1.6% (in om 
trol mice) to 6.9 = 2.8% (P<.01). The actuil 
emounts of extracted sercoplasmic proteins ai 
of actin p. gm of vet weight of muscle vere @- 
changed. Myosin, however, decreased from 
9.4 2 2.0 to 4.9 1.2 mgm Bp. gm of vet 
weight (P<.001). The loss of this nyofibril- 
ler protein is real, even if the date are re 
ferred to total extractable muscle 
The nonextractable proteins (stroma) amounted 
to 25.2 + 2.6% of the totel proteins in dys- 
trophic mice, but to only 18.9 + 2.7% in the 
controls (P<.001). The viscosity number of 
myosin hed the same value of 0.17 for both 
groups of mice, The myosin from dystrophic 
mice, however, seemed to have a somewhat dif- 
ferent composition or fine structure, as indi- 
cated by changes in the U. V. absorption spec 
tram. (Supported by grants from Musculer Dys- 
trophy Asens. of America, Inc.). 
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Ml FICATION OF THE SODIUM-RETAINING STIMULAT- 
6 SUBSTANCE PRESENT IN THE URINE OF DIFFERENT 


gpeclES. Eduardo Orti,* Bertram Laken* and 
P. Ralli. Dept. of Medicine, N.Y.U.- 
oe eae Med. Ctr., New York, N. Y. 

It was previously reported that the urine of 
girenalectomized rats contained a substance 
wich stimulated sodium retention when injected 
isto intact hydrated rats (Fed. Proc., 15, 148, 
1956). Evidence was also obtained that the in- 
jection of this substance was followed by an 
increased excretion of aldosterone (Am. J. 
fhysiol., 191, 323, 1957). The substance re- 
gonsible for this activity has now been puri- 
fied by successive dialysis, precipitation from 
ethanol by ether, electrophoresis in polyvinyl 
(1 at pH 4.2, and chromatography in butanol- 
acetic acid-water (4-1-5) from the urines of 
pormal humans, from normal and adrenalectomized 
rats, and normal dogs on a low sodium intake. 
It has also been obtained from the urine of 
hypophysectomized rats. Injection of the sub- 
stance into hypophysectomized rats caused so- 
dim retention. However, no sodium retention 
occurred when the active purified substance was 
injected into adrenalectomized rats. When the 
active substance was injected intravenously 
into a dog in which water diuresis was produc- 
ed. it was associated with a delay in the ex- 
cretion of a simultaneously administered sodium 
load (1500 micro eq.) as compared to controls. 
this research is supported by grant A-2335 of 
the U.S.P.H.S. 
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RESPIRATION AND LIGHT-SCATTERING CHANGES IN 
ASCITES TUMOR CELLS. L.Packer and R.H.Golder 
(intr. by M.H.Jacobs), Johnson Foundation, 
Univ. of Penna., Phila. 

The effect of carbohydrate on respiration 
and light-scattering of ascites cell suspensions 
was examined with synchronously recording appe- 
ratus. Glucose initiates an acceleration of re- 
spiration lasting about one minute, which is 
then followed by a strong inhibition, as first 
shown by Chance and Hess (Ann.N.Y.Acad.Sci. 63: 
1008,1956). Similar changes were shown here to 
occur with mannose and galactose. Addition of 
these carbohydrates was found here to initiate 
a increase in light-scattering. The respira- 
tion and light-scattering changes are largely 
completed at about the same time. The magnitude 
of the light-scattering change was related to 
the amount of oxygen used, and independent of 
the glucose concentrations from .005 to 0.@2M. 
Although light-scattering changes of these cells 
have been observed due to tonicity es 
(lucké and Parpart, Can.Res. 1h:75,195)), the 
Penetrating carbohydrates cause no measurable 
hematocrit changes. The hypothesis is therefore 
Proposed that the mitochondria may be respon- 
sible for the increased scattering on glucose 
addition, since similar effects are observed on 
ADP addition to isolated mitochondria (cf Chance 
and Packer, Biochem.J. 68:295,1957). Evidence 
favoring this view is that the effect is caused 
by a low concentration of only those that affect 
tespiration. The effect is, however, observed 
to occur in anaerobiosis. 
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SODIUM, POTASSIUM AND MAGNESIUM DISTRIBUTION 
AFTER THYROIDECTOMY. A.A. Pandazi, J.K. 
Herrington and D.P. Schlueter (intr. by H.M. 
Klitgaard). Marquette Univ. School of Medicine 
Milwaukee, Wis. 

The differential distribution of electrolytes 
between cells, interstitial and circulating 
fluids is maintained to a great extent by met- 
abolic energy. In order to determine to what 
extent thyroidectomy would affect this distri- 
bution thirty adult male Sprague-Dawley rats 
were thyroidectomized, divided into five groups 
and sacrificed with their controls after 1,2,3, 
23 and 32 weeks. Changes in muscle, and liver 
sodium, potassium and magnesium were studied 
after thyroidectomy with the following results- 
expressed as percent of normal: Muscle sodium 
increased 17,15 and 12% at 3,24 and 32 weeks 
post thyroidectomy; during the same times pot- 
assium decreased 4,9 and 6% and magnesium de- 
creased 6,9 and 20% respectively. Liver sodium 
decreased 11% during the first three weeks post 
thyroidectomy, at the 32nd week this difference 
was less marked. Liver potassium and magnesium 
are unchanged during the first three weeks post 
thyroidectomy at the 24th week potassium is 
decreased 9% and magnesium 12% from normal. 
Serum electrolytes did not change significantly 
as the result of thyroidectomy, however a 
decrease in serum sodium, potassium and mag- 
nesium occurred with age. (Supported by grants 
from Wisconsin Heart Association and U.S. 
Public Health Grant No.-1706(C)). 
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STUDIES ON AROUSAL AFTER DISCHARGE. Henri 
Parens* and L. M. N- Bach (intr. by J. K. 
Hampton, Jr.). Dept. of Physiol., Tulane Sch. 
of Med., New Orleans, La. 

Artificially induced behaviorial arousal and 
EEG desynchronization were studied in intact 
sleeping cats, in cerveaux isole preparations 
and in cats made comatose by mesencephalic le- 
sions. No anesthesia was used in any record- 
inge Mono- and bi-polar stimulating and re- 
cording electrodes were implanted in the oc- 
cipital and frontal cortex, mesencephalon, zona 
incerta and centre medianum. Behaviorial 
arousal was produced in all preparations (ex- 
cept cerveaux isolé) for periods varying be- 
tween 15-25 minutes as a result of stimuli ap- 
plied for periods ranging between 10 seconds 
and 4 minutes. Behaviorial arousal did not 
always occur with EEG desynchronization. De- 
synchronization was observed in all structures 
from which recordings were made and was evoked 
from all structures stimulated. EEG synchro- 
nization generally appeared as a consequence 
of artificially produced desynchronization and 
was also observed in all structures examined. 
The centre medianum most frequently appeared to 
be the initiating focus for synchronization in 
other structures. These findings suggest that 
the centre medianum and mesencephal ic--zona 
incerta complex may have roles complementary to 
one another in the production of various de- 
grees of synchronization of the EEG. 
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ELECTRO-OCULOGRAM AND CORNEORETINAL POTENTIALS. 
Tauba Pasik*,Pedro Pasik*,Morris B.Bender.Dept. 
of Neurology ,Mount Sinai Hosp., New York City. 
Electrical recordings of eye movements (E0G) 
are usually explained in terms of corneoretinal 
potentials. This was based on the abolition of 
E0G observed for 2 days after chemical damage to 
the retine in cats. In the present investigation 
EOG studies of induced nystagmus were made on 3 
monkeys during 2 weeks after uni- or bilateral 
evisceration of the eyes and after enucleation 
of one eye as control. Evisceration left intact 
only the sclera and muscles. Enucleation inclui- 
ed the whole orbital content. Lesions were his- 
tologically verified. Results:After unilateral 
evisceration,E0G showed nystagmus in the oper- 
ated eye, synchronous with that of the normal 
side, but of opposite sign. By the 5th post- 
operative day it became of the same sign. After 
bilateral evisceration, a low amplitude E0G of 
normal sign was recorded from both eyes since 
the first day. Two weeks later the amplitude 
was similar to preoperative recordings. After 
unilateral enucleation, potentials recorded from 
the empty orbit were synchronous and remain 
inverted with respect to the E0G of the normal 
eye. These findings suggest that EOG can be 
obtained in the monkey after total ablation of 
the retina if enough time is allowed for recov- 
ery and raise questions regarding the relative 
contribution of other structures in the origin 
of the EOG. The inverted potentials in the 
early recordings from the eviscerated eye and 
from the empty orbit reflect possibly the ac- 


tivity of the contralateral normal eye. (Aided 
in part by USPHS Grant #M-2261). 
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THE EFFECT OF MULTIVALENT ANIONS ON THE CONCEN- 
TRATION OF FREE CALCIUM IONS AS MEASURED BY THE 
FROG HEART METHOD. John W, Payne*and Hachensie 
Walser. Dept. of Pharmacology, Johns Hopkins 
Univ. Schoel of Med., Baltimore, Md. 

In aqueous solutions, multivalent anions are 
believed to associate with miltivalent cations 
such as calcium. It has not been determined 
whether calcium ions paired in this manner are 
physiologically effective. The amplitude of 
contraction of the isolated, electrically stim- 
ulated frog heart was employed as a measure of 
effective calcium concentration. Sulfate, thio- 
sulfate, phosphate, or ferrocyanide was substi- 
tuted partially for chloride in the bathing 
fluid at constant pH (7.4). Sodium ion concen- 
tration was held constant rather than ionic 
strength because amplitude is reportéd to de- 
pend upon (Ca)/(Na)“. Osmolality was adjusted 
with glucose. 

A decrease in amplitude is a measure of the 
pairing of these anions with calcium, assuming 
that neither the anions nor the ion-pairs them- 
selves affect contraction. Ferrocyanide itself 
increased contraction, vitiating further study. 
Some hearts required small quantities of phos- 
phate; therefore 3 mM/L was added routinely. 

Dissociation constants calculated for the 
ion-pairs CaSQ4, CaS,0.,,and CaHPO, with these 
assumptions were 0. 5] 0.12, 0.01M, res- 
pectively, at ionic strength 0.11 - 0.13M.These 
K's correspond closely to reported values ob- 
tained by physicochemical methods. It is conclu- 
ded that calcium is ineffective in this prepara- 
tion when electrostatically paired with anions. 
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FACTORS INFLUENCING ABSORPTION OF GAMMA £ 
GLOBULIN IN BABY PIGS. L. C. Payne and & 
C. L. Marsh, University of Nebraska. 3 


Blood levels of gamma globulin in baby 
pigs taken by hysterectomy, isolated and 
deprived of colostrum for 30 days averaged 
-223 grams/100 ml. (.29 gm to .15) during 
this period. Levels for naturally farrowed 
suckling pigs averaged 1.85 gms./100 ml., 
decreasing from 3.30 gms. on the first day t 
0.46 gms on the last day. Porcine plasma 
gamma globulin (Cohn fraction II) was not 
absorbed during the first day of life, hence 
some material within colostrum must alter the 
permeability of the gut wall. Results of tim 
studies on the absorption of gamma globulin 
from porcine, bovine and human colostrum 
will be discussed. 
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CONDITIONED CATALEPSY TO BULBOCAPNIN: CAR- 
DIAC, RESPIRATORY & MOTOR COMPONENTS. J. Perez. 
Cruet* and W. Horsley Gantt. VA Hosp., Perry 
Point, Md. 

These experiments arose from our interest 
in experimental "catatonia". Method. Using 
our method (Teitelbaum & Gantt: Injection 
Drugs from a Distance, Science,v.113, no.29, 
1943) to separate Person from Subject in dry 
injection, bulbocapnin (10 mg/kg) was given 
i.v. to several dogs, preceded by auditory 
signals + saline i.v. Results. The uncondi- 
tional reflex (UR) components were motor 
(catalepsy, cerea flexibilitas), respiratory 
(increased amplitude & rate) & cardiac (16 
control, 174,151,129,128, lst,2d,3d,4th min.) 
Symptoms lasted 10'-60' (cataleptic), cardia 
2'. Conditional reflex (CR) to bulbocapnin 
appeared after 8-9 reenforcements: catalepsy 
for 3-4' respiratory changes, cardiac CRs (# 
control 103,94,90, lst,2d,3d min.) In an- 
other dog cardiac conditioning appeared with 
out catalepsy (schizokinesis): UR 119, con- 
trol, 155 & 135 lst & 2d mins.; CR on 2d re- 
enforcement 130 control, 148,134 1st & 2d min 
Bulbocapnin acts like its relative apomor- 
phine on the diencephalon. Previously we 
have shown that the effect of agents acting 
centrally can be conditioned (morphine ete.) 
but not those acting peripherally (atropine, 
ACh). Bulbocapnin effect is another proof of 
this principle. In addition, the present et 
periments show the autonomic components (caré- 
iac & respiratory) of bulbocapnin as well as 
the motor can become a CR. 
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Maoms OF LUNG INFLATION ON THE CAPACITY OF 


@% PULMONARY VASCULAR BED IN LIVING DOGS. 
t Permutt and Paolo Caldini (intr. by 

;f. Proctor). Cardiopulmonary Division, 
jational Jewish Hospital, Denver, Colorado. 

fe have previously demonstrated in excised 
jugs of dogs, the blood having been replaced 
with Dextran, that the level of vascular pres- 
gre profoundly affected the response of the 
mscular bed to inflation of the lungs. When 
yascular pressure was high, inflation of the 
Jungs decreased the capacity of the vascular 
tel; when vascular pressure was low, inflation 
of the lungs increased the capacity of the vas- 
qlar bed. We have now shown that the same 
phenomena occur in the living dog when the pul- 
pnary vascular bed contains the dog's own 
blood. The studies were performed in open 
chest, anesthetized dogs, under positive- 

sure breathing. The pulmonary artery and 
win to the left lower lobe were cannulated and 
qnanected through a common channel to a strain 

manometer, thus allowing measurements of 

the static pressure in the vascular system of 
the left lower lobe. Static pressure could be 
altered by adding or removing blood through the 
cannulae. When the vascular pressure in the 
left lower lobe during deflation was between 
§-6 mm Hg, inflation of the lungs led to an in- 
qrease in pressure of as much as 30 mm Hg. 
then the vascular pressure in the left lower 
lobe during deflation was lower than 2 mm Hg, 
inflation led to a drop in vascular pressure 
of as much as 10 mm Hg. 
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SPHAPTIC TRANSMISSION AND REFLEXES FROM THE CUT 


SIATIC NERVE. J. Person and S,Katz (intr. ty 
¢.W.Rampel). New Ve 3 e9 N.Y. 


Nociceptive stimulation (cutting or crushing) 
of the sciatic in lightly anesthetized cat or 
dog produces strong reflex effects. Recording 
from lumbar dorsal roots shows a strong asyn=~ 
chronous spike barrage which slowly decreases, 
Blood pressure rises abruptly and falls gradual- 
ly to its former level; respiration is apneustic 
wt recovers rapidly. Similar reflex responses 
are obtained by 30/sec, stimulation of lumbar 
wntral roots after muscle denervation. Dorsal 
root recording then shows large evoked potene 
tials synchronous with stimlation, After curar- 
ization blood pressure still rises, Procaine 
injection at the cut nerve ends abolishes all 
wxtivity. This ephaptic potential (Herring Phe- 
tomenon) is only slightly affected by general 
mesthetics (decerebrate). Survival time of the 
@hapse varies from a few mimtes to hours, It 
my persist as long as nerve conduction lasts 
ifter circulation and respiration cease (Skog- 
lund, C.R., J.Neurophysiol, 8:365,195). Largest 
evoked potentials are recorded when nerve injury 
produces the greatest spontaneous activity, The 
@haptic response is slightly decreased at about 

sec, stimulation rate, At 120/sec. the size 
decreases rapidly and linearly to a 33% level, 
ad at 200/sec. to a 5% level of the original 
tise, Speed of conduction indicates the majority 
of ephaptic potentials is mediated by large A 
fibers, although velocities as low as 12-15 
nsec, have been recorded, (Supported by re- 
march grant B-13)7, Nat'l. Inst. Health PHS). 
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REACTIONS BETWEEN RETINENE AND AMINES, J. C. 
Peskin. Biology and Optics Depts., Univ. of 
Rochester, Rochester, N. Y. 

Retinene reacts with primary amine groups to 
form compounds which, in acid solution, are 
characterized by shifts of the spectral absorp- 
tion maximum towards longer wave lengths. ‘The 
product of the retinene momeamine reaction is 
characterized by an absorption maximum at 440 
mu. The position of the absorption peak depends 
upon the properties of the amine. The saturat- 
ed aliphatic amines and amino acids are all 
characterized by the 440 absorption maximum. 
Aromatic amine-retinene complexes absorb at 
longer wave lengths, the degree of shift de- 
pending upon the extent of conjugation present 
in the amine. When reacted with aliphatic 
diamines, retinene forms compounds which differ 
from the mono-amine complexes. The absorption 
maximum is at longer wave lengths and the ex- 
tent of shift to longer wave length depends 
upon the length of the carbon chain and the 
distance between the two amine groups. When 
separation is sufficiently great the complex 
absorbs at the characteristic mono-amine wave 
length, but has a higher extinction coefficient. 
With lesser separation, the two retinene-amine 
groups interact and show a wider absorption 
peak at a greater wave length. This spectral 
shift is consistent with an exciton exchange 
between the two groups and as such is signifi- 
cant in visual excitation. 
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SPECIES VARIATION AND HEMATOENCEPHALIC EXCHANGE 
OF GLUTAMIC AGID. rsen* 
Botruff*, Nancy F. Flanders*, (intr. by Earl 

A. Hewitt), State Research Hospital, Galesburg, 
Illinois. 

The hematoencephalic exchange of glutamic 
acid in the developing rat, rabbit, guinea pig, 
dog and cat was studied by raising the blood 
level of this amino acid and analyzing the 
glutamic acid and glutamine content of the 
whole brain. The animals, ranging in age from 
the newborn to adult received an intraperi- 
toneal injection of I-glutamic acid, 2 gm/kg 
as sodium glutamate, pH 7.0. After thirty 
minutes the whole brains were removed and treat- 
ed as described by Himwich, Petersen and Allen 
(Neurology 7: 10, 1957). Normal values for 
these animals have been reported previously from 
this laboratory by Himwich and Petersen (Biol. 
Psychiat., 1958). The date suggests that in the 
cat, guinea pig and rat the entrance of glu- 
tamate into the brain still occurs for varying 
periods after birth. The brains of the develop- 
ing dog and rabbit do not show such exchange. 
When the glutamic acid plus glutemine content of 
the brain has reached the adult level, it 
appears that an increased blood level does not 
alter the concentration of these substances in 
the brains of any of the species studied. 
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DIRECT, IN-VIVO DETERMINATION OF THE 
MECHANICAL PROPERTIES OF BLOOD VESSELS. L. H. 
Peterson and R. E. Jensen*. Univ. of 
nnsylvania, School of Medicine, Philadelphia. 
The mechanical properties of blood vessels 
are defined by the relationships between the 
force tending to cause vessel wall motion 
(stress) and the resulting motion (strain). 
A new highly sensitive, differential trans- 
former method for recording instantaneous 
vessel wall diameter in-situ will be 
described. Instantaneous radial stress (blood 
pressure) and strain (vessel diameter) from 
multiple sites in the arterial system of 
lightly anesthetized dogs are recorded 
simultaneously on magnetic tape. The recorded 
data are later analyzed using digital and/or 
analog computer techniques. In general, the 
properties of the arteries can be described by 
elastic and viscous moduli, i.e., at the stress 
frequencies encountered the effective mass of 
the vessel wall appears negligible. The 
magnitude of the elastic and viscous moduli 
may umergo three-fold variations when 
affected by physiological doses of nor- 
epinephrine, epinephrine, and acetylcholine 
or by stimulation of the autonomic nervous 
system. It appears that small strain theory 
can be applied to this type of study since 
vessel circumference varies less than five 
percent with respect to the mean circumference 
during the cardiac cycle. 
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GUSTATORY AFFERENT DISCHARGES IN THE MEDULLA. 
C. Pfaffmann, B. P. Halpern* and R.P, Erickson* 





Brown Univ., Prov., R. I. 


The gustatory central projections in the 
medulla of the rat were studied by recording 
electrical activity following the application 
of taste stimuli to the anterior tongue. Insu- 
lated wire and micropipette electrodes were 
driven into the medulla of acute preparations 
under pentobarbital sodium anesthesia.The IVth 
ventricle was visualized by removal of the 
cerebellum. Taste stimuli elicited asynchronous 
multiunit spike activity at an electrode depth 
approx. 1 mm. below the floor of the IVth 
ventricle in a region 2 mm. lateral to the mid- 
line and 3 mm. rostral to the obex. The active 
region averaged approx. 0.5 mm in length and 
0.3 mm. in diameter in the region of the 
rostral solitary nucleus. Histological study 
of this area and the electrode tracks is in 
progress. The gross responses to different 
taste stimuli: resembled those found in the 
chorda tympani nerve, except that the response 
to sucrose was greater especially in the more 
ventral electrode placements. Tactile and 
temperature stimulation of the tongue also 
elicited spike activity. Single units were 
found that were specific to taste or to other 
modalities, but other units were responsive to 
touch and/or temperature as well as to taste. 
Taste appears to share with other tongue modal- 
ities the same general region of the medulla 
as well as certain individual neural units 
therein. 
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THE EFFECT OF HYPERTHERMIA, 


AND 
CEDILANID ON THE U WAVE OF THE DOG ELECTRO. 
CARDIOGRAM. 


R, Phillips” and dalle Nahun, 
Physiol, Yale Univ. Sch. of Med, Dept, 


The U wave of the deg electrocardiogram was 
increased in amplitude when animals were heated 
to 41-42°C, by radiant lamps. If no U waves 
were present at normal temperatures then they 
developed at high temperatures. Intravenous 
cedilanid in doses of 0,85 to 1.2 mg/kg like 
hyperthernia also increased the amplitude of 
the U wave or produced them when they were not 
previously present, Both hyperthermia and 
cedilanid shorten the duration of the refract- 
ery period and probably increase the oscilla. 
tions of the membrane action potential, 
thermia on the other hand lengthened the re. 
fractory period and abolished the U waves under 
three different experimental conditions, (a) 
Normal animals that were cooled either by bloo 
cooling er by surface cooling. (b) Cedilanid 
was first administered to increase er produce 
a U wave and then the animals were cooled 
either by blood cooling or surface cooling, 
Thus the U wave seemed to be related to the 
duration of the menbrane action potential in- 
ereasing in amplitude er appearing when the 
refractory period was shortened and disappear- 
ing when the refractory period was lengthened, 
The significance of this finding in relation 
to clinical states in witich the U wave varies 
will be discussed, 
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DOES DIETARY PROTEIN LEVEL AFFECT RE- 
GRESSION OF ATHEROSCLEROSIS? R. Pick 
and L.N. Katz (asst. by D. Century# and 
P, Johnson#). CV Dept., Med. Res. Inst., 
Michael Reese Hosp., Chicago, Ill. 

High (36%) protein diets retard 
atherogenesis in chicks, low-protein 
(10-15%) accelerate it. The present ex- 
periments in cockerels analyzed the 
role of dietary protein on the regress- 
ion rate of atherogenesis. After 5 wks, 
on the atherogenic (high-fat, high- 
cholesterol) diet, 1/5 of the animals 
were sacrificed and the severity of 
atherosclerosis assessed. The remaining 
animals were divided into groups and 
sacrificed 2 wks. later. During this 
period, they received mash without 
cholesterol-oil supplement but the pro- 
tein content was 10%, 15%, 20% and 36f, 
respectively. At the end of this 2 
wks., mean plasma cholesterol showed @ 
stepwise decline from 93 propor- 
tional to the dietary protein level, 
1.0.6, 327 mg% in the 10% group, 122 
in the 36% group. However, coronary 
lesions regressed more rapidly on the 
low-protein diet (10 & 15%) than on 
higher ones. Thoracic aortic lesions, 
however, showed no appreciable changé. 
These experiments suggest that differ- 
ent mechanisms operate in the produce 
tion of atherosclerotic lesions than — 
in their regression. 
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— ON THE HEMOLYTIC EFFECT OF GLYCEROL. 
g, G. Pinter* and D, B. Zilversmit. Div. of 
Physiology, Univ, of Tenn., Memphis, Tenn, 
Rabbit red blood cells were incubated with 
0,9% saline containing various amounts of 
glycerol and then transferred to 0.9% saline 
without glycerol. Depending upon the glycerol 
concentration of the first medium partial or 
total hemolysis occurred, Hemolysis could be 
prevented by increasing the osmotic pressure 
of the second medium e.g, by the addition of 
sucrose to it. Cr 1 tagged red cells were in- 
cubated with glycerol and the hind leg of the 
donor rabbit was perfused with this saline- 
cells-glycerol mixture, The leg received blood 
from the perfusion pump as well as from arter- 
ies other than the femoral, After one passage 
of blood through the leg extensive hemolysis of 
the femoral venous blood was observed, From 
the ratio of Cr°1 to plasma and total blood 
hemoglobin we concluded that only incubated 
cells had hemolyzed although the vein contained 
mich unincubated donor blood. Hemolysis could 
be prevented by prior perfusion of the leg 
with sucrose or glycerol in saline. Apparently 
the in vivo hemolytic effect of glycerol in 
these experiments is due to temporary osmotic 
imbalance between the glycerol containing cell 
and its environment, 
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MEMBRANE GEOMETRY AND THE SODIUM PERMEABILITY 
OF THE CAT ERYTHROCYTE. R. J. Podolsky (intr. 
by D. E. Goldman). Naval Medical Research 
Institute, Bethesda 14, Md. 

The cat erythrocyte, a high Na-low K cell, 
has an unusually large sodium permeability, Py, 
In addition to the usual factors (pH, tempera- 
ture, pressure), Pyg depends on the volume of 
the cell. The volume was changed either by (I) 
controlling the osmotic pressure of the suspend- 
ing medium or (II) by incubating the cells 
‘uder conditions in which the efflux exceeds 
the influx of electrolyte. With a decrease in 
Yolume there is an increase in Pyg; until the 
start of hemolysis, the membrane becomes less 
permeable to Na when the cell swells. With 
procedure (I) it was found that for a given 
omotic pressure (and cell volume) Py, is sub- 
stantially independent of (a) the ratio of 
electrolyte to non-electrolyte and (b) the 
tatio of Na to K. However, Py, does depend on 
the anion (Cl, Br, NO3, I) ratio in the sus- 
pending medium (Davson, H. (1940). Biochem J. 
34, 917). Anion replacement affects Pye in the 
same way as changes in cell volume, i.e., the 
decrease in Pyg accompanying replacement of Cl 
by N02, at 25°, is equivalent to an increase in 
emote pressure of 0.18 M. 

These experiments suggest that the men- 
brane is positively charged in the region 
‘raversed by Na ions, and that the charge 
density is a function of both the geometry of, 
aid the anions adsorbed to, the membrane. 
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ON THE NATURE OF A SECOND THALAMIC RELAY SUB» 
SERVING SOME FORMS OF SOMATIC SENSIBILITY. 

hed r Johns 
Hopkins University, Baltimore, Maryland. 

ental anatomical evidence of Rose and 
Woolsey (1958) indicates that the thalamic post 
erior nuclear complex (PNC) projects upon the 
cerebral cortex, and may be the thalamic 
for second se’ systems. That portion of 
PNC intercalated ventrobasal ex 
and medial geniculate receives a bilateral aff- 
projection thought (Whitlock and Perl, 

959. spinothalamic in rel 


aYe neurons, 
ed the method of single unit analysis 
fn Lighely barbitelized eatss display these cher 
acte: icse « Neurons may be activa 
ted from any s 3 the peri recep= 
tive fields (PRF) are usually stoc e 
More freque » neurons are driven from two or 


more liste, with or without continuous PRF be= 
tween limbs; a few respond to stimlation any- 
where on the body. e PNC neurons are 
rarely driven by » are commonly res= 
ponsive to heavy mechanical stinuli, ani often 
respond to stimulation of either skin or deep 
tissues which is clearly injurious in nature 
(Pain). Response Patterng- Neurons responding 
to painful stimuli may show recruitment of dis- 
charge with successive or contimous stimuli, 
and prolo: after-di. ° 
Soarins Sefven'fven one ils oe HERE pe 
inhibited from points on the same or opposite 
sides. Audio-somatic interactions have been 
observed, as has a remarkable effect of the 
rature of the body surface m the excita 
bility of PNC neurons, an effect independent 
of the deep body temperature. 
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RELATIONSHIP OF AN ATPase IN HUMAN 
ERYTHROCYTE MEMBRANES TO THE ACTIVE 
TRANSPORT OF SODIUM AND POTASSIUM. 
RL. Post, Physiol. Dept., Vanderbilt 
niv., Nashville, Tennessee. 

In intact cells active transport of 
sodium and potassium requires the pre- 
sence of both ions together. It is 
inhibited by cardiac glycosides. Helf- 
maximal activation of transport occurs 
at about 0.015 M for sodium in the pre- 
sence of maximal potassium and at 0.002 
M for potassium in the presence of 
maximal sodium. Half-maximal inhibi- 
tion occurs at about 10°! M of ouabain. 
ATP is presumably the source of energy 
(Dunham, Fed. Proc. 16: 33 and Whittam, 
J. Physiol. 140: 47). In hemoglobin- 
free erythrocyte membranes ATPase 
activity was approximately doubled by 
the addition of both sodium and 
potassium together but not by either 
ion separately. This increase in 
activity was prevented by cuabain. 

The concentrations at which each of 
these substances produced half of its 
maximal effect were 0.015 M for sodium 
in the presence of potassium, 0.003 M 
for potassium in the presence of 
sodium, and 10-7 M for ouabain in the 
presence of both ions. The corres- 
pondence of the actions of these agents 
on active transport in the intact cell 
and on ATPase activity in isolated mem- 
brenes is evidence that the ATPase is 
part of the active transport system. 
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HYPERTENSIN-II-PEPTIDEN: EFFECT OF INFUSIONS ON FACILITATION AND INHIBITION OF SPINAL psu 
CORONARY FLOW AND CARDIOPULMONARY MECHANISMS: APTIC REFLEXES BY THE PYRAMIDAL SYSTEM OF merRI 
L. Potgietert J,£, Schmitthenner% I, Forte’ A. PRIMATE. J. B. Preston and D. G. Whitlock talesb 
Jane Williams*and J, H, Ha@kenschiel. Lankenau (intr. by TJ. ° pts. ' Iino 
Hosp., Philadelphia, Pa. a - Y., Syracuse Rec 

In dogs, anesthetized with morphine, pento- Pe ere wees Far shtina find. » ' trical 

barbital and dialurethane, comparison was made Adult monk: were lightly anest) t 
between paired control and drug infusion experi- tized a thiopental pager rendered pyra. Sts 
ments as to blood pressure, coronary flow, widal animals by large midbrain lesions pro. 
—. as ge ergy myocardial ex- duced under ether anesthesia. Vollies wer 6 ve 
c' e of oxygen, glucose, lactate and pyruvate 4uula ec 
and ECG findings. With infusions of 1 uG./Kg./ Salaam’ abet ae ur the correopeaml be a 
min. there occurred a striking rapid pressure bar pyramid. The effect of these vollies quent 
increase in the systemic and pulmonary circu- the ventral root monosynaptic reflex dada, pephr’ 
lations, attaining a plus 50% maximum within 5 evoked by stimulation of hindlimb nerves or wedul: 
min., sustained during 20 min. of infusion and dorsal roots, was studied. Stimmlation of the epine} 
returning to pre-infusion level within 30 min. bulbar pyramid and the precentral gyrus gave epine} 
During this period of elevated pressure coronary similar results. The earliest motor cortex in were | 
blood flow increased markedly. No significant fluence upon the monosynaptic reflex discharge, norep: 
changes were noted in respiratory minute volume, in all animals, was facilitation with a latency vulsi 
oxygen extraction or oxygen consumption, thus an of 4.2 msec. In the pyramidal monkeys this ws was Ul 
unchanged cardiac output. Myocardial usage of followed by inhibition with a latency of 5.6 this 1 
oxygen, glucose, —s and pyruvate increased msec; thereafter facilitation predominated, corre. 
pro rata with coronary flow. The ECG showed Intravenous pental ngn/l ) 
peaking of T-waves and multiple ventricular in the Seale seen, Hie owe in C= of aa 
extrasystoles. This shows that the pressure- the inhibition; there was no change in the irres' 
work augmentation by Hypertensin was performed latency of initial facilitation but the peak of activ 
anaerobicly utilizing these and other undeter- facilitation occurred earlier and was of reels 
mined metabolites and necessitating an increased greater amplitude. Intracellular recordings that 
coronary flow. The singularity of the increased from spinal motoneurons demonstrated, at com produ 
coronary flow suggests that Hypertensin could be parable latencies, both excitatory and inhibi. ig in 
useful in comparing different methods of deter- tory post-synaptic potentials initiated by pine 
mining coronary flow at low and high flow rates. stimlation of the pyramidal system. hy 


SUPPORTED BY A GRANT (H1817C4) from the Natl. 
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THE GLOBE THERMOMETER AS A TEMPERATURE INDEX. INFLUENCE OF DIETARY CYSTEINE UPON THE EFFECTS COM! 
R, L, Pratt* A. H, W - Quartermaster OF CON INUOUS LOW-LEVEL RADIATION. R. L. YSES 
Res. and Eng. Center, Natick, Mass. Preston and A. Hellman (intr. by J. W. Heim). APT! 

For many years Vernon's Globe Thermometer Aero Med Lab, Wright Air Development Center, and ] 
has been used as an index of the environmental Dayton, Ohio a 
conditions affecting man. This paper attempts Continuous gamma radiation (38.6 and 76.8 r/ | 
to explain why this index should be valid. The wk given in 8 and 16 hr periods/day, respect- ne 
ratio between the convective coefficient and ively)was administered for 6 wks to 9 growing the f 
the radiation coefficient determine the temper- rats/radiation level. These were compared to9 § diffe 
ature of an object when air temperature and controls. Within these 3 groups, 3 levels of amir 
mean radiant temperature are different. It is cysteine (0, 0.4 and 1.6% of total diet) were face 
shown that, although these coefficients are individually fed in a factorial experiment to is at 
different for man than for a six-inch sphere, determine in a preliminary way if this com- aad a 
the ratios of the radiation and convection co- pound in the daily diet would alleviate the os 
efficients are similar. For this reason, the effects of continuous radiation. idinc 
environmental temperature as indicated by the Continuous radiation of rats fed the control J CA), 
globe can be used in computing dry heat loss ration had little effect on body growth, feed initi: 
from nude men without resort to individual consumption or efficiency, hemoglobin level, acet: 
measurements of air temperature, mean radiant differential count, kidney, liver or small in- table 
temperature and air movement. Usually, the testine wts, and urinary excretion of desoxy- not ( 
Vernon Globe has been painted a dull black ribose substances; slightly decreased pepsin in th 
which is highly absorbent to short wave radia- activity, microhematocrit, and the urinary ex- 
tion. This has caused too high an indication cretion of nitrogen, creatine and creatinine; Guas 
of environmental temperature when the globe is markedly decreased total leucocyte count, and inve 
exposed to sunlight. Measurements of the sur- spleen, thymus and testicle wts; and slightly fimt 
face area of man exposed to sunlight are pre- increased trypsin activity. None of these Topi 
sented and an adjustment of the reflection changes were favorably influenced by the feed- of 
coefficient of the globe thermometer surface is ing of additional cysteine in the diet. In perf 
suggested for measuring the effective tempera- fact, certain criteria were affected to @ alte: 
ture in the presence of solar radiation. Pos- greater degree when the animals were fed the 
sible use of a wetted globe thermometer is high level of cysteine (reduced body growth; mers 
discussed which would enhance the index by feed consumption and efficiency; and thymus ani § tial 
including the effects of environmental humidity. spleen wts). Data on nitrogen-digestibility ing | 

and nitrogen-balance will be reported. cell 
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Sas HYPOGLYCEMIA AND RABBIT BRAIN NOREPI- 
+ 





(PMRINE. 
(alesburg State Research Hospital, Galesburg, 
ois. 
Maeordings of cortical and subcortical elec- 
trical potentials were made on fasted albino 
nbbits injected 15 hours previously with 10 
mits of protamine zinc insulin. Additional 
insulin was given until the cortical 
6 was profoundly depressed (20-400 minutes) 
mi convulsive activity appeared in the hippo- 
campus. Samples of brain tissue were subse- 
quently analyzed fluorometrically for norepi- 
mwphrine. The hippocampus, midbrain, and pons- 
wiulla lost approximately 50% of their nor- 
epinephrine content. Measurements of nor- 
epinephrine in cortical and cerebellar tissues 
wre unsuccessful due to low initial content of 
norepinephrine. The time (seconds) of con- 
milsive activity appearing in the hippocampus 
yas used as an index of hypoglycemic severity. 
this measure of hypoglycemic depth did not 
correlate with changes of norepinephrine in any 
brain parts. In the hippocampus there appeared 
a progressive fall of norepinephrine with time, 
irrespective of duration of hippocampal seizure 
activity. Midbrain and pons-medulla were more 
resistant to depletion of norepinephrine in 
that increasing the amount of insulin did not 
produce a greater than 50% fall. Further work 
is in progress to relate the changes in nor- 
epinephrine with electrical events and duration 
of hypoglycemia. 
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COMPARATIVE PHARMACOLOGICAL ANAL- 
YSES OF DIFFERENT HIPPOCAMPAL SYN- 
APTIC ORGANIZATIONS (CAT). D. P. Purpura 
and H. Grundfest, Columbia Univ., N. Y. 
Surface potentials evoked at different sites 
on the exposed hippocampus by stimulation of 
the fimbria, alveus or perforant pathway are 
differently affected by topically applied w- 
amino or guanidino acids. CA, and CA, sur- 
face negativity evoked by fimbrial stimulation 
is abolished by GABA and guanidino acetic acid 
and augmented by w-amino caprylic and 0-guar 
idino valeric acid. e-Amino caproic augments 
CA}, but like y-guanidino butyric, depresses 
initial components of CA. GABA or guanidino 
acetic-induced potential reversals are attribu- 
table to unmasking of i. p.s. p.'s in CA), but 
not CA, responses. Surface positivity induced 
inthe latter represents deeper e.p.s.p.'s. y- 
Guanidino butyric acid depresses, but does not 
invert CA) responses. Conductile activity in 
fimbria and alveus is not altered by the drugs. 
Topical w-amino acids do not affect e. p. s. p.'s 
of "deep''-lying apical dendrites activated by 
perforant fibers from the subiculum, but do 
alter later developing p. s. p.'s associated with 
Ttepetitive firing of pyramidal neurons. Poten- 
tial changes are attributed to selective block- 
ing of e. p.s. p.'s or i. p. 8. p.'s of pyramidal 
cell basilar dendrites and other elements in 
the stratum oriens of the hippocampus. 
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SYNTHESIS OF SERUM LIPOPROTEINS BY RAT LIVER 
SLICES, Charles ee Brgene Feigelson* 
and Danie n ntr, by en Ha 5. 
National Heart Inst., NIH, Bethesda, Md, 

The incorporation of clh-ieucine into lipo- 
proteins by rat liver slices has previously 
been reported (Radding, Bragdon and Steinberg, 
Biochim, et Biophys. Acta 30: 43, 1958). The 
lipoproteins synthesized and secreted have been 
identified with serum lipoproteins, Liver 
slices were incubated in serum with mixed Cll. 
amino acids, After incubation under 05 for 4 
hrs, at 37°C, the liver slices were removed 
from the serum from which low density (d<1.063) 
and high density (d, 1.063-1,21) lipoproteins 
were isolated by ultracentrifugal flotations, 
The labeled lipoproteins were enzymatically 
hydrolyzed and two dimensional chromatograms 
("fingerprints", Katz et al., Fed. Proc., this 
vol.) of the resulting peptides were made, 
Autoradiography demonstrated labeling of all 
the peptides from high density serum lipo- 
proteins and many of the peptides from low 
density lipoproteins. Comparison of auto- 
radiograms of the above fingerprints with 
those of normal serum lipoproteins showed that 
labeling was almost entirely limited to pep- 
tides found in serum lipoproteins, Liver 
slices in bicarbonate buffer continue to in- 
corporate cl4-leucine into lipoproteins during 
a 2-1/2 hr. incubation, and secretion of 
labeled lipoprotein into medium proceeds 
linearly after an initial lag period, 
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EFFECTS OF ACID-BASE PROPERTIES OF DIET ON RENAL 
CONCENTRATING ABILITY IN OLD AND YOUNG RATS. 
Edward P. Radford, Jr., Physiology Section, 
Haskell Lab., Du Pont Co., Newark, Del. 

Old rats fed Purina Laboratory Chow show a 
progressive decline in renal concentrating abil- 
ity after 1 year of age: sex incidence of this 
change depends on the strain. By 2 years other 
functional criteria (proteinuria, inulin and PAH 
clearances, and BUN) may also be abnormal. De- 
creased concentrating ability has been acceler- 
ated by feeding. Purina Dog Chow; the chief dif- 
ference we have found between Dog and Lab Chows 
was in urine pH (Dog Chow pH 7.1; Lab Chow pH 
6.3). Addition to these diets of acid salts 
(0.16 mM/gm diet), lysine HCl, arginine HCl, 
glutamic acid HCl or NH,Cl, produced improvement 
in concentrating power which was maximum by 2 
weeks; removal of the acids quickly abolished 
the effect. Glycine was ineffective, while 
lysine free base or glutamic acid (with equimolar 
NaCl) caused further decline. All 4 acid salts 
were equally effective in acidifying the urine 
but the 2 basic amino acid hydrochlorides were 
much better tolerated by the rats. Six-month- 
old females fed Purina Dog Chow for 5 weeks 
showed little change in urine concentration, but 
when Dog Chow was supplemented for 3 weeks with 
0.16 mM/gm lysine free base a significant de- 
crease was observed, even though urine pH was 
the same. These results cannot be explained by 
altered urea excretion or potassium deficiency, 
but changes in calcium metabolism are not ruled 
out. In individual rats maximum concentration 
did not correlate well with urine pH, titratable 
acidity or ammonia excretion. 
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THE Ne GAS TENSION DIFFERENCE BETWEEN URINE AND 
ALVEOLAR GAS. H.Rahn and F. J. Klocke*. 

Univ. of Buffalo, O, Nt. 

Whenever various units of the lung have un- 
equal ventilation-perfusion ratios an arterial- 
alveolar Na difference is established even 
though the net N2 exchange is sero. The magni- 
tude of this difference serves as an indéx of 
the variance of ventilation-perfusion ratios 
among the lung alveoli. For technical reasons 
it was necessary to estimate the arterial Nz 
tension from the Nz tension of urine instead. 
Assuming no net exchange of Na in the tissues 
the arterial blood, venous blood and tissus Nz 
tensions mst be identical. It is further 
assumed that therefore the N2 tension of 
bladder urine is the same as that of arterial 
blood. The Na content of 2 aliquots of the 
same urine specimens was determined by Van 
Slyke, one directly, the other after equili- 
bration with air. From these data the N2 
tension is calculated. In 7 healthy subjects 
the urine Na averaged 10 mm higher than the 
alveolar gas. In 3 emphysematous patients 
the Na difference was 16, 25 and 39 m. 
(Supported by the Air Research and Development 
Command and the Erie County Heart Association.) 
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A MINIATURE PHOTOELECTRIC PLETHYSMOGRAPH. 
Robert Rawson” and Wolter C. Randall. Dept. of 

ology, the Grad. 
Sch., Loyola Univ., icin Ti. 

A miniature photoelectric pulse detector and 
plethysmograph has been deve’ using the 
Clairex CL-3 (Cadmium selenide) photocell. The 
output from the instrument may be resistance 
coupled for measurement of volume changes or 
capacitance coupled for detection of changes 
in pulse amplitude with a stable base line. 
The unit is light in weight (8 grams) and con- 
nected to the recording instrument (Grass poly- 
graph) by light, flexible cable. This permits 
the direct application of the unit to any cuta- 
neous area and minimizes interference related 
to ballistic and respiratory movements. High 
sensitivity permits pulse recording from other 
tissues, including exposed mscle or visceral 
organs. Performance in experimental animals 
show dramatic increases in muscle pulses during 
i.v. epinephrine infusion, marked decrease in 
foot pad pulses during sympathetic trunk stim- 
lation, and increased pulse amplitude in fore- 
leg muscle during reflex heating. Significant 
vasomotor responses have also been recorded in 
the skin of the calf and plantar areas of man 
during electrical stimlation of the Lumbar 
sympathetic trunk. 
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INTESTINAL TISSUE CAPILLARY FLOW IN 
SHOCK, aoe: MacLean*, and 
E ° e of Surgery * 
tar of Minnesota, Minneapolis, and Ancker 
Hosp. Research Lab., St. Paul. 

Dogs under morphine analgesia were given a 
lethal dose of endotoxin. Loops of small intes. 
tine were isolated and perfused for periods of 
4 to 1 mimte with blood containing Do0. Arter 
ial and venous blood and the intestinal tissues 
were analyzed for Do0. Upon the assumption thet 
for short perfusion periods blood Ne Stems 
bution is flow limited, capillary b. 
flow was computed for the intestinal mucosa, 
submucosa, muscularis, and mesentery. Loops 
were perfused at both normal and shock pres- 
sures, When perfused at normal pressures, the 
total perfusion rate was the same for loops 
from shocked dogs as for controls; hence, total 
resistance of the intestine is probably 
unchanged by endotoxin. However, the capillary 
perfusion rate as calculated was markedly 
decreased for mucosa; somewhat decreased for 
the submucosa and muscularis, and relatively 
unchanged for the mesentery. Possible mechan- 
isms to accourt for the decrease in calculated 
capillary flow to the mucosa are: 1. Shunting 
of capillary blood to A-V anastamoses; 2. Main- 
venance of normal capillary flow with a decrease 
in capillary and/or tissue cell wall permea- 
bility to water. 
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INFLUENCE OF PERFUSATE CHARACTERISTICS ON THE 
PULMONARY VASCULAR EFFECTS OF HYPERTONIC Sclij- 
TIONS. ( md Read*, James Vick*, Maurice 
Meyer*, e ctor r pts. of Surg. 
and Physiol, Univ. of Minn., Minneapolis, 
inet and Burstein (Compts. rend. soc. de 
Bick. 145:1766, 1951) demonstrated that pulmo- 
nary hypertension was produced by the injection 
of hypertonic saline into the isolated perfused 
. N Eliahim et al. (Circ. Research 6:357, 
1958), in the intact preparation, attributed 
this effect to pulmonary venous spasm, Semler 
and others (Physiologist 1:71, 1958) observed 
that the increase in vascular resistance was at 
or proximal to the capillary bed. Hemodynamic 
measurements in the open chest dog indicated 
that concentrated salt solutions increased vas- 
cular resistance at either or both the pulmo- 
nary arterial and venous levels. Studies in the 
isolated perfused lung confirmed the original 
observations, When whole blood was replaced in 
the perfusate by dextran, plasma or physiologi- 
cal salt solutions, changes in pressure at con- 
stant flow could no longer be elicited. Settled 
plasma containing platelets and white cells was 
ineffective, The response was obtained with 
washed red cell suspensions in saline. Exami- 
nation of the perfused lung showed that change 
in pulmonary vascular resistance was associated 
with clumping of red cells, slowing and stop- 
page of the circulation through small arteri- 
oles. Plasma skimming and axial streaming of 
red cells was seen in venules. No discernible 
change in pulmonary vascular diameters occurred. 
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TION OF ACID PHOSPHATASE IN CARBON TETRA- 
(@UORIDE FATTY LIVER. R. O. Recknagel and M. 
tteria (intr. by F, R, Mautz). Dept. of 

logy, Western Reserve University, Cleve- 
jand 6, Ohio. 

Activation of liver lysosomes during the ear 
jy stages of carbon tetrachloride induced liver 
qmage was studied in rats. Lysosomal activa- 
tin was estimated by measuring the release of 
jatent"” acid phosphatase activity, under con- 
ditions which minimized activation of the la- 
tent enzyme during the assay. The results in- 
dicate that lysosomal activation has occurred 
wy 10 hrs. post carbon tetrachloride feeding. 
the peak in the activation curve is reached at 
w hrs. At five hours, activation of the latent 
qsyne was actually less in carbon tetrachloride 
fed animals than in controls. Total acid phos- 
phatase activity, i.e., the activity of dis- 
tilled water homogenates, was consistently less 
in livers of carbon tetrachloride poisoned rats 
thn in controls. An indirect mechanism of 
lysosomal activation, as distinguished from di- 
rect attack of the lysosomes by carbon tetra- 
chloride, is indicated since activation of acid 
phosphatase activity follows by many hours the 
time of maximum carbon tetrachloride concen- 
tration in the liver, Activation of acid phos- 
phatase also lags behind an increase in liver 
wight, suggesting that lysosomal activation is 
not a factor in the increase in liver weight. 

Supported by U.S.P.H.S. Grant No.A-1489 and 
aU,S.P.H.S, Senior Research Fellowship (R. 0. 
Recknagel, SF-163). 
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INVIVO KINETICS OF RENAL CARBONIC ANHYDRASE. 
fle Rector, Jre and DeWe Seldin (intr. by F. 
Harrison). Dept. of Internal Medicine, Univ. 
of Texas Southwestern Med. School, Dallas. 

The in vivo kinetics of renal carbonic anhy- 
frase were examined in dogs undergoing continu- 
ws HCOz diuresis by measuring the rate of HCO3 
reabsorption over a wide range of plasma pCOo 
(6-300 mm Hg) with and without Diamox adminis- 
tration (50 mg/Kg). Bicarbonate reabsorption 
varied curvilinearly with pCOo. Above a plasma 
02 of 15 mm Hg, Diamox depressed HCOz reab- 
sorption by a constant amount (1.2 mEq/100 ml 
FR) so that the Diamox curve paralleled the 
control curve. Below a pCOp of 15 mm Hg the 
wurves converged toward the origin. From analy- 
sis of these curves, the following conclusions 
we drawn: 1) Carbonic anhydrase contributes 


n the | 2constant fixed amount to HCOz reabsorption 


shen plasma POO exceeds 15 mm Hg at all plasma 
& concentrations. 2) Since the maximal rate 

ogi- of reabsorption under the influence of _ 

sone ff crbonic anhydrase is fixed, accelerated HCOz 

ttled § ‘eabsorption during respiratory acidosis is 

was | ttributable solely to the uncatalyzed reaction. 

}) All HCOZ reabsorption, irrespective of 

plasma HCOS concentration, is dependent on 

plasma pCO>. 
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SPINAL PATHS AND ACTH RELEASE. E.S. Redgate 
(intr. by R.W. Eckstein). Dept. of Physiology, 
Western Reserve University, School of Medicine, 
Cleveland. 

Spinal paths mediate ACTH release following 
painful stimulation. Adrenal ascorbic acid (AAA) 
was used as an index of ACTH release in spinal 
cord transected (T 2 level) rats. Two days after 
cord section AAA was normal, 422 * 22 (6 rats). 
One hour after electrical stimulation (duration 
12 minutes) of hindlegs AAA was not significant- 
ly reduced, 381 2 16 (6). Foreleg stimulation 
of cord sectioned animals induced a significant 
reduction of AAA to the level of 315 * 5 (13). 
The sensitivity of cord sectioned rats to ACTH 
was normal; 1 milliunit ACTH (dissolved in 0.01 
N HCl in 0.9% NaCl) infused over one minute into 
spinal rats induced a reduction of AAA to the 
level of 321 2 22 (5). One hour after intra- 
venous injection of one ml. of 0.01 N HCl in 
0.9% NaCl AAA was not significantly reduced, 
380 * 7 (6). No anesthetic was used during 
either electrical stimulation or ACTH infusion. 
Ascending spinal paths play a dominant role in 
mediation of ACTH release by electrical stimu- 
lation. Epinephrine released from the adrenal 
medulla activated by descending spinal paths 
and possibly substances released into the cir- 
culation at the site of electrical stimulation 
may modify the response. Experiments designed 
to clarify this aspect of the subject are 
planned. 
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BLOOD PRESSURE RESPONSE TO DIGITOXIN IN CATS. 

T, F. Redick* and P. L. McLain. Dept. of Physi- 
ology and Pharmacology, University of Pittsburgh 
School of Medicine, Pittsburgh, Pa. 

It has been stated that there is a rise in 
blood pressure in most animals during the toxic 
range of digitalization. While this rise was 
easily demonstrated for dogs, cats followed a 
different pattern. Femoral arterial blood pres- 
sure was recorded for 3 groups of cats. All 
groups received 0.02 mg/kg of digitoxin injected 
into the external jugular vein every 5 minutes 
until death. All animals were under light ether 
anesthesia. In a group of 24 cats receiving 
only digitoxin the mean blood pressure fell 
gradually from 122 to 70 mm of Hg at dose 15. 
The second group of 21 cats received 0.4 mg of 
atropine before the digitoxin. The third group 
of 20 cats received the same dose of atropine 
after the eighth dose of digitoxin, The pattern 





of blood p e resp was the same in all 
groups. Since atropine did not affect the blood 


pressure response to digitoxin, the possibility 
of a vagal component in the depressor effect of 
digitoxin was practically eliminated, Incom- 
plete studies on dogs, similarly treated, show 
no depressor effect. On the contrary the pres- 
sure rises in the later stages of intoxication, 
These data suggest that there is a species dif- 
ference between dogs and cats in the blood pres- 
sure response to digitoxin. 
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STOP FLOW ANALYSIS OF RENAL TUBULAR POTASSIUM —— FUNCTION IN MICE WITH GOLD THI SEPARA 
Franklin®, J. Thomas t ‘ohn H. by perth S. Gilson) Washington Univ. ,St.Louis, of Phy 
oS ee RE Ventral hypothalamic damage, as well as ob. | iy 
Gibson”. Dept. of Hed., Harvard Med. School, sity, results from the injection of gold thio. yt" 
Peter Bent Brigham Hosp., Boston, Mass. glucose (GTG) in the mouse (Marshall et al, ubsté 

The ray eng Sullivan and Wilde stop flow P.S.E.B.M. 90:240,1955, Liebelt and Perry, p the ar 
technique has been investigated for the relative E.B.M. 90:774, 1957). This finding cugpese ute ve 
role of imrard (influx) and outward (efflux) possibility that GIG might induce lesions gigi. their 
movements of potassium and inorganic phosphate lar to those which in rats interfere with pity. the C4 
in the localisation of net tubular reabsorptive itary thyrotrophic function (c.f. D'Angelo, J. 9 course 
and secretory processes. Isotopes are infused Endocrin. 17:286, 1958). In two experiments to 1.0 
in the femoral vein at rates which maintain con- studies wert made of thyroid weight, one hour § sot be 
stant arterial specific activityafter glomeru- thyroid 14 uptake and the goitrous response yal 
lar filtration has been suppressed by the a to propylthiouracil (PTU) in a total of 34 fe. rates 
flow technique. The infusion is continued dur- male LAF, mice surviving treatment with 1 mg,/ agn/m 
ing the fractional collection and final control 100 gms. B.W. of GTG and in 41 controls. (Cop. and of 
clearance periods. Analysis of the data reveals trary to expectation, GTG-obese mice had signi. 9 yre n 
that phosphate efflux is essentially equal to ficantly Laeger thyroids than normal, had duct i 
net phosphate reabsorption and limited solely to increased 1151 uptake and developed larger ective 
the proximal tubular (PAH secreting) segment of goiters than did non-obese GTG treated or con. ar 
the nephron. Phosphate loading does not produce trol animals. Thyroid weight correlated signi- § time t 
net secretion and does not stimlate phosphate ficantly with body weight (r = .70, P < .00l)in § yal] 1 
influx. Potassium flux is more difficult to both untreated and PTU treated animals. A com § quch : 
localize because potassium influx is continuous parison of thyroid weights in semi-starved, the tt 
throughout the distal tubule and collecting normal and hyperphagic animals suggests thata § | ré 
duct. However, net distal tubular potassium re- continuum exists between undernutrition and buted 
absorption has been frequently observed in the thyroid inhibition on the one hand, and “over! § the pi 
presence of a reproducible and significant potas- nutrition" and thyroid hyperactivity on the profi | 
sium influx. Net tubular reabsorption or secre- other. Histological examination showed that 
tion of potassium always reflects the sum of in- variable and sometimes extreme damage to the 
flux and efflux components. The effect of ventral hypothalamus did not interfere with 
cardiac glycosides and metabolic inhibitors on goiter formation. The effect of GTG on the 
these processes will be discussed. fine structure of the hypothalamus and on the 

hypophyseal-portal circulation is under study 
at present. 
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METABOLISM AND EFFICIENCY OF THE AN- PHOSPHATE REABSORPTION BY THE DISEASED KIDNEY, § EFFECT 
AEROBIC WORKING TURTLE HEART. R.B. Eric Reiss, Neal S$. Bricker, Peter A, F. perce TRANSM | 
Reeves (intr. by J. R. Pappenheimer). Dept. of and S$. Wesley Kime, Jr. (intr. by C. A. Moyer), | EB 
Physiology, Harvard Med. School, Boston, Mass. Depts. of Prev. Med. and Med., Washington Univ, § Hedici 


School of Med., St. Louis, Mo. The 
A decreased GFR, hyperphosphatemia, and a and ca 
decreased tubular reabsorption of phosphate are jf the in 


Isolated hearts from Chrysemys were per- 
fused at 25 deg. with plasma-Ringers equili- 


brated with 95% N2,5% CO2 (pO2 < 2 mm. Hg., characteristic features of renal failure. The § “ita 
pH 7.7).: Output, arterial and atrial pressures, present experiments were performed to determine § the ef 
pO of outflow and inflow, and the weight of the whether the decreased tubular reabsorption of § mscle 
heart were recorded. Hearts run up to 4 hours phosphate by the diseased kidney is caused by lowing 
had same work range in N2 as in Op, but heart an inability of the nephrons to perform active § ing th 


phosphate transport. Unilateral pyelonephritis § #¢ pr 
or unilateral anti-kidney serum nephritis was ff ‘vsti 
produced in dogs. By use of a bladder-splitting § tate a 
technique, clearance measurements could be per- § Simlt 


rate decreased moderately in most instances. 
At same heart rate, relations between atrial 
pressure and heart weight (volume), and be- 


tween atrial pressure and output, were the formed simultaneously on the diseased and con- § in H 
same in N2 as in O2. U-C!4-glucose per- tralateral control kidneys. In all experiments, § tion o 
mitted identification of source of lactic acid the two kidneys reabsorbed essentially the sam § the co 
produced; glycogen mobilization was independ- fraction of filtered phosphate, despite a 60 to § tive m 
ent of work but proportional to initial glycogen 90% decrease in the GFR of the diseased kidney. | went! 


Factors inhibiting phosphate reabsorption, such § ily 


content. All lactic acid produced was via Emb- as marked elevation of the plasma concentraties the ch 


den-Meyerhof pathway. COp fixation, probably of PAH or glucose, caused changes in the phos: substi 
via the dicarboxylic acid shuttle, wa’ a promi- phate/creatinine clearance ratios that were of § "ove 
nent feature of anoxic metabolism. Lactic acid equal magnitude in both kidneys. These results It 
production was a linear function of work rate Suggest that phosphate reabsorption is intact with N 
with a slope of .96 uMoles/10° ergs and a zero in the surviving nephrons of the diseased kid ff *¢rib 
work intercept of 0.43 w.Moles/min. Efficien- rn It follows that the progressively increas be 
cies in Oz and Nz compered as of pMoles ATP/ phosphete/creat inine clearance ratio we nenbra 
: s . : advancing Bright's disease is probably a reflec 

min/unit work rate are not different. Given tion of compensatory changes. Among these ganic 
-8.9 KCal for the 4F of ATP, the mechanical secondary hyperparathyroidism is likely to be § “clu 
efficiency is about 25%. the most important. subst 

abol it 
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LUCOSR. TION OF SOLUTES IN WASHOUT OF 
B (intr, § eyINDRICAL TUBES, E.M. Renkin, Dept. 
-Louis, § of Physiology, The George Washington 
as obe- F wiy,, Washington, D.C. 

thio. It is generally assumed that two 
al, tances injected simultaneously into 
Y, PS, B the arterial bloodstream reach the min- 
sted th vessels at the same moment and that 
8 Simi. F their concentrations at the entrance to 
h pit F the capillaries follow the same time 
lo, J. § curse. Experiments with tubes of 0.05 
nts to 1.0 mm diameter show that this may 
hour mt be so. Tubes filled with 0.12 M 
ponse © yf] were washed out at uniform flow 
84 fe. Bf rates with 0.15 M NaCl containing 0.025 
L mg./ ml T-1824, Concentrations of salt 
Con- Bnd of dye at the far end of the tube 
signi. § wre measured with an electrical con- 
1 wetivity cell and a photometer, resp- 
or etively. The more slowly diffusing 
t Come —— initially at an earlier 
signi- = than the additional NaCl, but the 
001)in f al] reached its final concentration 

A com — qmch sooner. The differences between 
od, the two washout curves were enhanced at 
hata § lw rates of flow. The effect is attri- 
ind wted to differential diffusion across 
‘over! § the parabolic front of the laminar flow 
he profile. 
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DNEY, § EFFECT OF ANION AND CATION ON MEUROMUSCULAR 
Herc, TRANSMISSION IN HOMARUS. J.P. Reuben* (intr. 
joyer), § y E.B. Wright) Dept. of Physiology, College of 
Univ, E tedicine, U. of Florida, Gainesville. 

The effects of organic and Inorganic anions 
da and cations on the intracellular recordings of 
te are | the inhibitory postsynaptic potential, IPSP, 

The § excitatory postsynaptic potential, EPSP, and on 
ermine § the effective membrane resistance of lobster 

n of wscle fibers have been studied, with the fol- 
d by lowing results: The conductance increase dur- 
ctive — ing the IPSP is unaffected by nitrate, acetate 
hritis § ad propionate; abolished by succinate, all 

was substituted for chloride. Glutamate and aspar- 
litting § tate appear to decrease the conductance while 

p pers § Simitaneously depolarizing the fiber membrane 
cone — in M concentrations. Altering the concentra- 
iments, § tion of Na, K, Ca, and Mg produced no change in 
> same § the conductance during the IPSP, but the effec- 
60 to § tive membrane resistance is changed, and conse- 
}dney, § Wwently the magnitude of the |PSP correspond- 
such f ingly altered. The EPSP varies directly with 
‘ation — the change in membrane resistance by ionic 

yhos- ff Substitutions, with the exception of Na, the 

e of § "mval of which abolishes the EPSP. 

sults It is concluded that the EPSP is associated 
act with Na ion concentration, that the IPSP may be 
kid § *%scribed to a permeability increase to anions, 
creas: § *Md that an interrelationship exists between Ca 
n and Mg for the maintenance of the effective 
eflec: § “mbrane resistance. Other organic and inor- 
ganic ions are being tested to bear out these 
be conclusions. Apparently succinate will not 

substitute for chloride explaining the 
tbolition of the IPSP by this ion. 
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ROLE OF HYPERCAPNIA IN THE CONTROL OF CARDIAC 
chardson, A.J 





504 


Travis 
Q. Richardson and Arthur C. Guyton (Introduced 
y Allan L. Grafflin )- Univ. 

d. Center, Jackson, Miss. 

The circulatory effects of polycythemia and 
anemia have been studied. Dogs were first bled 
and then injected with corresponding amounts of 
cells to produce polycythemia or plasma to pro- 
duce anemia. Various pressures—mean arterial, 
meen right atrial, and mean pulmonary arterial— 
were recorded. Mean circulatory pressure was 
also measured by stopping the heart for a few 
seoonds at a time. Cardiac output and rate of 
cell flow through the systemic circulation were 
caloulated. The cardiac output decreased in 
the polycythemic animals from a mean normal 
of 108 oc./min./cg. with a mean hematocrit of 
39.1 down to 45.2 cc./min./cg. with a mean 
hematocrit of 57.2. ‘The cardiac output in the 
anemic animals increased from a mean normal of 
119.4 co./min./cg. with a mean hematocrit of 
23.5 up to 138.1 cc./min./cg. with a mean he- 
matocrit of 26,4. The rate of cell flow peaked 
at the animal's normal hematocrit with an 
orderly deorease in anemia or polycythemia. 
All pressures, including the mean circulatory 
pressure, were not significantly altered by 
either po a or anemia. Therefore, it 
is concluded that the resistance to venous 
return increased in polycythemia and decreased 
in anemia, promoting respectively the de- 
creased and increased cardiac output. 
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EFFECT OF POSTURE UPON PULMONARY DEAD SPACE IN 


MAN. R.L., Permutt S.%, Gedf: M.%, 
“Fost, Hewil J-B-tet, and Shepard, 22K 


timore. 





Physielogic dead space was determined in 
the supine and upright postures by analysis of 
arterial bleod and expired gas for Pce2. In 7 
nermal men there was invariably a higher dead 
space in the upright position. The difference 
averaged 83 ml. and was statistically signifi- 
cant (S.E. 25 ml. and P<0.01). The ratio of 
dead space to tidal volume also invariably in- 
creased on assuming the upright posture. Most 
of the change in physiologic dead space result- 
ed from a change in alveolar dead space. Esti- 
mated changes in the ratio of alveolar dead 
space to alveolar tidal volume suggest that 
approximately one seventh of the total number 
of alveoli became non-perfused on changing 
from the supine to the erect posture. These 
findings are consistent with bronchospirometric 
and hemodynamic evidence that the apex of the 
lung is virtually non-perfused in the resting 
human subject in the upright posture. 


(Supperted by Contract NR 112-101 with the Of- 
fice of Naval Research, Contract AF 1 (657)- 
199 with the USAF School of Aviation Medicine, 
and Research Grant H.18.l) from the National 
Institutes of Health) 


506 
TESTS OF V. ITY OF SEVERAL MATHEMATICAL 
MODELS OF I°~"- ALBUMIN BEHAVIOR. J. E. 
Roberts and E. B. Reeve (intr. by G. F. Filley). 
Dept. of Medicine, Univ. of Colorado School of 
Medicine, Denver. 31 
Albumin labelled with I’74 has been fre- 
quently used to determine the rates of break- 
down and transfer of plasma al animals 
including man. If a satisfactory I°~’-albumin 
preparation is employed, estimates can be made 
of the true rates of plasma albumin catabolism 
and transfer, provided the calculations are 
based upon valid mathematical formulations of 
the kinetic behavior of the tracer within the 
animal. Three criteria for checking the valid- 
ity of such mathematical formulations are: a) 
the model should reflect the underlying physio- 
logical processes of the system, b) sufficient 
experimental data must be available to test the 
model, and c) values predicted by the model must 
be in adequate agreement with the data. To 
secure more complete data, analyses were made 
in rabbits of the plasms, oactivity of the 
breakdown products of I - albumin, as well 
as the plasma albumin radioactivity and that 
excreted in the urine and feces. When these 
data were compared with the predictions of 
several mathematical models, it was found that 
some models could be eliminated and others 
clarified. The best model gave predictions in 
close agreement with the data and permitted 
more reliable estimates of the true rates of 
albumin catabolism. 
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IMPLANTATION OF ARTERIES OR VEINS INTO 

OF OTHER VESSELS,AND OF VESSELS , MUSCLES, LUNGS, 
ATRIA, NERVES & OTHER ITEMS INTO HEART Myscig 
OR CAVITIES. Joseph T. Roberts. V.A.Hospital 4 
Univ.Buffalo ool Oo: e,duffalo, N.Y, 

An easy,very simple,cheap method to connect 
blood vessels,badly needed to care for massej 
casualties and for experimental use,has been 
perfected.This needs only one suture or knot 
and no special needles or items not on hand ip 
any household. The cut artery or vein with a 
thread knotted on its adventitia is drawn into 
lumen of receiving vessel through its open enj 
or side wall;thread pushed through wall is the, 
tied on outer adventitia for easy anchoring, 
Reversed blood flow in veins thus supplied brah 
or limbs,heart,lungs,kidney and other areas na} 
ischemic by thrombosis on threads put in lune 
of vessels. Implantation of arteries, veins, 
skeletal muscles,atria, lung edges and other 
items into heart muscle wall or cavities was 
well tolerated for months even when nultiple, 
with probable flow into coronary vessels & ly, 
phatics from implants.Implanting atrial appen- 
dages,skeletal muscles,& nerves in heart wall 
also offered a way of stimulating ventricle of 
possible use for heart block or standstill, In 
plantation of opened atrial appendage through 
ventricular wall into its cavity or wrapping 
skeletal muscle around valve ring promises to 
aid mitral or other valvuber insufficiency, Ar. 
teries or veins ariastamosed by implantation 
stayed open as long as 13 years;some closed son 
with atherosclerosis as with usual methods.Each 
experiment has been done on animals. 
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PROBABLE RESPIRATORY CENTER-PH CHANGES AND THI 
EFFECT ON VENTILATION. Eugene D, Robin, Philip 
A. Bromberg and Claude E. Forkner, Jr. (Intro- 
duced by Walter T. Goodale) Dept. of Medicine, 
Harvard Medical School and Medical Clinics, 
Peter Bent Brigham Hospital, Boston, Mass. 
The acid-base relations of spinal fluid de- 
pend on the fact that this compartment is reat 
ily permeable to CO2 as a gas and is relatively 
impermeable to bicarbonate ion. Indirect evi- 
dence indicates that this relationship may aln 
be true of the medullary chemoreceptors. Under 
these circumstances CO? plays a unique role in 
the chemical control of ventilation since 0) 
diffusion is the only physiological way in 
rapid modifications of intracellular C02 
and pH are made within the respiratory center. 
The following table summarizes pH changes of th 
respiratory center: 


Probable Effect 





on Respiratory Effect on 
State Center Ventilation 
Hypoventilation Acidosis Stimulation 
Hyperventilation Alkalosis Inhibition 
Metabolic 
prea Alkalosis Stimulation 
Stimulation 
Metabolic Acidosis Followed by 
Alkalosis Inhibition 
semondion Alkalosis Stimulation 
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A EFFECT OF HISTAMINE AND ANAPHYLACTIC SHOCK 
oy THE SECRETION OF ADRENAL MEDULLARY HORMONES. 
LLsdebhnser "and K,E.Jochim (intr. by 0.0. 

land).Dept. of Physiology, Univ. of Kansas, 
lawrence. 

The left lumboadrenal vein was cannulated in 
lightly nembutalized dogs. Euler and Floding's 
trinydroxyindole method was employed for the as- 
ay of epinephrine and norepinephrine in plasma. 
from 0.5 to 10 mg. histamine per animal were in- 

d into each of 7 dogs, after the collection 
of 2 control samples. In 2 sensitized dogs 1 mg. 
horse serum was injected. During hypotension 
there was a marked increase in the output of 
both catechol amines. The maximum output oc- 
qrred within the first & minutes. Recovery of 
the secretion rate and blood pressure to the 
control level went hand in hand and was com- 

within 20 minutes after the injection of 
less than 5 mg. histamine or after a mild ana- 
plylactic response. After 10 mg. histamine or 
asevere anaphylactic response the period of 
hypotension was greatly prolonged and the output 
of the catechol amines remained considerably 
above the resting level, The injection of 2 mg. 
hexamethonium chloride per kg. did not block the 
action of histamine on the catechol output. The 
average control output was 35 Ng./kg./min. of 
vhich 82% was epinephrine. This value rose to 
20 Ng./kg./min. efter histamine or anaphylactic 
shock with no significant change in the percent- 
age epinephrine. (Supported by USPHS Predoctor- 
al Fellowship. ) 
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(1) sitting, Bhs walking at ).Skn./hr., ‘and. ao) 
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treadmill, wironment and activity were end 


ture. For example, at a mean body temperature 

of 36.5°C, the men sweated an average of 150 g. 

ie Seat Gil 10 Gigers ae Se working at the 
rate. 
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A COMPARISON OF (Cr51) BLOOD VOLUMES IN HYPER- 
Bagg AND NORMAL ey DB. Rochlin,* T, 
. Shohl,# and A.L, Cary.* (Intr. by Job fhoads 
flarrison Dept. Surg. a 2U. of Pa,, and Baw.5. 
Robinette Fdn., Hosp. of U. of Pa., Phila., Pa. 
Tne blood volume was measured in both male 
and female hypertensive and normotensive non- 
fasting patients using the chromium-51 tagged 
erythrocyte technique of Talbot et al, during 
the morning and in all but the summer months. 
The normotensive patients were chosen to be of 
similar age, height, and weight as the hyper- 
tensive patients. Anemic patients were not in- 
cluded, The female normotensive group had an av-~ 
erage blood volume of 70,0 (+3.9) cc/Icilo.while 
the female hypertensives were 61.0 (+5,28) cc/ 
kilo. The male normotensives had an average 
blood volume of 76,1 (+h.17) cc/kilo while the 
male hypertensives were 67.5 (+5.92) cc/Kilo. 
These values are statistically significant (T - 
values 5.62 and 5,66). A group of the hyperten- 
sive patients were subjected to bilateral total 
adrenalectomy and an Adson type of sympathectomy 
and blood volume determinations were performed 
before, and at intervals up to years after 
the operative procedures, In more than 90% of 
these patients, the blood volume changes over 
this period did not vary by more than 5%, The 
blood volume of these individuals, maintained 
on a minimal daily dose of steroid replacement, 
was not different from the preoperative blood 
volume, although more than 50% of these pat= 
ients had reversed to a normotensive state, 
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MYOCARDIAL CONTRACTION MECHANICS. 
S. Rodbard. Univ. of Buffalo Chronic Disease 
Research Institute, Buffalo, N.Y. 

Examination of cardiac energetics from the 
viewpoint thatthe contracting heart behaves 
as an elastic spheroid, showed that myocardial 
oxygen uptake is directly related to mechanical 
tension/beat;(tensionC stroke output x mean 
arterial pressure),(Am. Heart J., Jan. 1959). 
Equivalence of pressure (P), volume (V), and 
heart rate is thus demonstrated. This approach 
shows striking similarities in contractions of 
heart and elastic sacs. Static pressure in a 
sac is proportional to wall thickness and con- 
tained volume. Maximal force of contraction 
is a function of strain on the contracting fibers 
at any given V, thereby determining potential 
work (P- V). During ejection by heart or sac: 
conversion of tension towork is independent of 
duration of contraction; with optimal orifice, 
sac radius shortens linearly with time ,determin- 
ing the ejection rate; early ejection is thus 
followed by reduced ejection. Residual volume 
is that volume at which sac static P equals 
aortic P. Work done by the sac is determined 
by outlet P, and is a variable proportion of the 
potential work. These similarities in contract- 
ing myocardial and other distended sacs suggest 
that cardiac contraction obeys Hooke's Law ap- 
plied to an elastic sac. 








Rogers 


513 
EXCHANGE OF MAGNESIUM IN SOFT TISSUES. 


T.A. and P.E. Mahan (intr. by E.F.Adolph) 
Dept. ology, Univ. Rochester Sch. Medicine, 





Rochester, HN. Y. 
Mature rats were injected with radioactive 


magnesium chloride solution ani then sacrificed 


at intervals so that the distribution of iso- 
tope in the tissues could be measured. The 
results indicate that magnesium is present in 


the soft tissues in two or more states. In one 


state the turn-over time is 1.2 hours and in 
the other it is 25 hours. Liver, kidney ani 
myocardium contain only rapidly exchanging 
magnesium; but more than half the magnesium 
content of skeletal muscle, erythrocytes, tes- 


tes and brain is in the slowly exchanging state. 


The exchange of magnesium in the isolated rat 


diaphragm is similar to that in vivo, and chemi- 


cal studies show that, unlike potassium, the 
magnesium in the isolated rat diaphragm is un- 


affected by anoxia or acidosis. The disappear- 


ance curve of radioactive magnesium from the 


plasma of the cat ani dog is similar to that of 


the rat and the equilibration of erythrocyte 
magnesium is also similar. Chemical and iso- 
tope studies show that magnesium is deposited 
in the liver of fasted animals injected with 
glucose and insulin and that the plasma mag- 
nesium increases after epinephrine injections. 
Therefore, the metabolism of magnesium re- 
sembles that of potassium in some respects but 
it is less mobile in muscle cells. 
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ELECTROLYTE COMPOSITION OF ARTERIAL WALL. P. A. 


Rondell, D. Crowe, V. Headings and D. F. Bohr. 
(intr. by I. &. Fritz) Dept. of Physiol. , U. 
of Mich., Ann Arbor, Mich. 

Micro-analyses of 2-15 mg samples of whole rat 


aorta and dog carotid yield values for total Na, 
K, and Cl hydration comparable to those reported 


by others. Inulin space was also determined. 
Representative values for Na and K are 385 and 
109 mEq/kg dry wt. Calculated Na space is lar- 
ger than total hydration indicating significant 
amounts of bound Na, and precluding calculation 
of active electrolyte gradients across smooth 
wuscle membranes. To evaluate the role of con- 
nective tissue in this enigma, dog carotid was 
split by microtome near the media-adventitia 
junction. Analysis of 39 pairs of ‘media‘' and 
‘adventitia’ indicated a 49% higher K content 


of the former, presumably associated with smooth 


muscle elements. However, Na content was also 
higher in the ‘media’, possibly associated with 
medial elastin. Purer fragments of media only 
were obtained by diseection., Analysis of these 
indicated a higher concentration of muscular 
elements (higher K content and lower Na/K 
ratio), but excess Na was still apparent. Cl 
was considerably higher than inulin space, sug- 
gesting high intracellular levels, or that some 


Cl as well as Na is bound. These determinations 


permit approximations of intracellular compo- 
sition and electrolyte gradients not possible 
with whole vessel analyses. 

(Supported by a grant from the Michigan Heart 
Association.) 
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RELATIVE IMPORTANCE OF INTRAVASCULAR PRESSURE ATTEM 
AND BLOOD FLOW IN DETERMINING THE pari 
CAPACITY OF ISOLATED PERFUSED CAT LUNGS, Bg, wd P 
Rosenberg* and R. E. Forster . (introduced by g, mo 
2 0). pt. siology and Pharme- | 
cology, Graduate School of Medicine, Univ, of chron 
Penna., Philadelphia. struc 
Isolated cat lungs were perfused with the foreb 
animal's own blood at 37°C, via cannulae in the wins 
pulmonary artery and left atrium, and ventilater | the a 
by negative pressure. The diffusing capacity of lock 
the lungs for CO (Dy) was measured at constant 1923) 
volume by a modification of the single breath resto 
technique (J. Clin. Invest. 3331135, 195k). ter 
Pulmonary blood flow was varied by altering the circu 
rate of the blood pump; intravascular pressures atior 
as referred to atmospheric, were varied by : as ev 
changing the outflow pressure. In 3 lungs in roca] 
which the pulmonary blood flow was increased Perc 
from 50 to 225 ml/min while outflow pressure tion 
was held constant, Dy, increased on the average prepé 
by 50%. Mean intravascular pressure, taken as effet 
the average of pulmonary arterial and left atri. nist 
al pressures, increased with the blood flow in fore 
these experiments. Raising mean intravascular utr 
pressure in lungs by increasing outflow pres- brad 


sure at constant blood flow increased Dy on the 
average by about 30% per 10 mm increase in pres. 
sure. In experiments in which outflow pres- 

sure was lowered while blood flow was increased 
there was no demonstrable increase in Ty. We ff offe 
conclude that the pressure across the walls of righ 
the pulmonary blood vessels is a primary factor (Sup 
in controlling the size of the pulmonary capil- Res. 
lary bed as measured by Dy. No independent Heal 
effect of flow was observed. 


BREE 
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ADRENAL STEROIDS AND VASCULAR REAC- YITR 
TIVITY, Howard Rosenfeld*, R.W. Sevy and i é 
E.A. Ohler, Depts, of Pharmacology and Phy- Sul 








siology, Temple Univ, School of Medicine, Menk 
Philadelphia, Pa. Fosp 

Previous studies inthis laboratory showed no ‘ Se 
evidence of impaired cardiac and blood pres- tinw 
sure responses tonorepinephrine during adrenal axt 
insufficiency in dogs (Proc, Soc, Exp. Biol, & form 
Med, 97: 889, 1958), In this study, vascular The 
responses to norepinephrine were determined inje 
in normal dogs and in dogs with adrenal insuf- se 
ficiency. Changes in vascular resistance as = 
calculated from pressure flow ratios were used J ,,., 
as an index of vascular reactivity. Blood pres- star 
sure and flow were measured directly in the Sine 
femoral artery in the anesthetized animals, A (DIF 
series of graded doses (0.01, 0.05, 0,10 mi- ame 
crogm. /kg.) of norepinephrine were injected effe 
intra-arterially in each animal, Nine control ol 
and twelve adrenalectomized dogs were studied tris 
inthe above manner, both before and two hours hour 


after the intravenous injection of either hydro- 4 sy 
cortisone or control solvent. Adrenalectomized pare 


dogs were studied three days after complete it 
adrenalectomy at which time both clinical and inf 
chemical (serum electrolytes) findings indi- 
cated a state of adrenal insufficiency, There hate 
was no significant impairment inthe responses rec: 


of the adrenalectomized dogs to norepinephrine nif! 
as indicated by changes in vascular resistance, the: 
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a ts TO PRODUCE CHRONIC FUNCTIONAL DECERE- 
MATION IN CATS. R. Rosenste: H,L. Borison 
wd PA. Lindst 2 © ogy 
° Vv, of Utah, Salt Leke City. 
This study was prompted by the need for a 
chronic decerebrate preparation with no gross 
structural or circulatory alteration of the 
forebrain, so that the ventricular system re- 
mins intact. The first approach was to adapt 
the acute anemic decerebration technic of Pol- 
lock & Davis (Arch. Neurol. & Psychiat. 10:391, 
1923) for the preparation of chronic animals by 
restoring the circulation of the forebrain af- 
ter varying periods of ischemia, Periods of 
¢dirculatory occlusion of less than 15 min dur- 
ation resulted in inadequate cerebral damage 
as evidenced by the appearance of righting and 
vocalization after restoration of circulation. 
Periods of occlusion of at least 30 min dura- 
tion resulted in frank midbrain decerebrate 
preparations which, however, succumbed to the 
effects of cerebral edema as evidenced by her- 
tiation of medulla and cerebellum through the 
foramen magnum, The second approach was to use 
ultrasound as a means of sectioning the mid- 
brain without interrupting cerebral aie 
lindstrom, Pr, A; A.M.A. Arch. Neurol. & = 
. 72: 399, 1954). Application of 5 watts/ 
at 1 megacycle/sec for 1 min through a 15 
m craniotomy over the occipital cortex was 
effective in producing chronic decerebrate 
rigidity while sparing forebrain viability. 
(Supported by Grant No. B=l91 and #Predoct. 
Res, Fellowship No. BF-7870, Natl. Insts. of 
Health, NINDB, PHS.) 
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YTTRIUM CHELATE EXCRETION AND DECONTAMINATION 
IN MAN, tt: fr. s tte athleen 


Sullivan and Herta Spencer. (intr. by Dr. Valy 
Menkin) Div. of Neoplastic Dis., Montefiore 
Fosp., New York, N.Y. 

Yttrium chelate excretion studies have been 
conducted in our laboratory stimulated by con- 
tinuing interest in the removal of fission pro- 
ducts from man. Two types of studies were per- 
formed: tracer excretion an decontamination, 
The urinary excretion of yttrium following its 
injection as the Y90-labeled metal chelate was 
studied in five patients using a series of 8 
chelating agents of the polyamino acid type. 
The data obtained confirmed the previously ob- 
served relationship between the stability con- 
stant of the metal chelate and its excretion, 
Since diethylenetriamine pentaacetic acid 
(DTPA) has a high affinity for yttrium ané is 
almost quantitatively excreted in 24 hours, the 
effectiveness of DTPA in removing yttrium from 
the body was studied in eight patients. Ytt- 
rium was injected intravenously as the nitrilo- 
triacetate (Y90.NTA), a weak chelate, ani 24 
hours later, 500 mg DTPA was infused daily on 
4 successive days. The excretion was then com- 
pared with the results of equivalent amounts of 
WTA and 2 gm infusions of both chelates, The 
infusions of 500 mg DTPA increased the yttrium 
excretion 5-10 times over the base line excre- 
tion. DTPA was more effective then EDTA ané a 
4.fold increase of either chelete did not app- 
Teciably enhance the metal excretion. The sig- 
nificance of these decontamination studies and 
their possible application for fission product 
removal will be discussed. 
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EXTRACARDIAC EFFECTS OF DIGITALIS PREPARATIONS 
ON VENOUS RETURN AND SYSTEMIC FLOW. 

John Ross, Jr.*, John A. Waldhausen*, and 
Eugene Braunwald. National Heart Institute, 
Bethesda, Md. 

The inotropic action of digitalis has 
limited precise study of its extracardiac vas- 
cular effects. Total body perfusion with ex- 
clusion of the heart and lungs permits mea- 
surement of these effects ard of any accompa- 
nying alterations in venous return. Cardio- 
pulmonary bypass was established; total sys- 
temic flow was controlled and continuously me- 
tered with a recording rotameter. Extracorpo- 
real blood volume was maintained constant with 
an electronically-controlled sensing apparatus 
and pump. Following administration of thera- 
peutic doses of ouabain or acetyl strophanthi- 
din to six dogs, arterial pressure rose. Sub- 
sequently, venous return to the oxygenator fell 
strikingly. With systemic flow and extracor- 
poreal blood volume held constant, the intra- 
corporeal blood volume increased by 150 to 390 
ml., averaging 16 ml. per Kg. body weight. 
With intracorporeal blood volume held constant, 
the pump output decreased 160 to 440 ml./min., 
paralleling an identical fall in venous return. 
It is concluded that these digitalis prepara- 
tions cause peripheral pooling of blood with a 
resulting decrease in venous return. These 
findings offer an explanation for the digitalis 
induced decline in cardiac output observed in 
the ab of congestive heart failure. 
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THE RELATION BETWEEN LITTER SIZE AND OVARIAN 
ACTIVITY IN LACTATING RATS, I. Rothchild. West- 
ern Reserve University, Cleveland, Ohio. 

Ovarian tissue was autotransplanted under the 
kidney capsules of 5 rats, castrated on the 2nd 
postpartum day; their litters were killed at the 
same time. The mean interval to the first pro- 
estrus vaginal smear was 5.2 days (range: l-6). 
In rats similarly treated, but nursing 2, 3, 6, 
or 8 or more pups/litter (11, 9, ) and dams, 
respectively), this mean interval was, respect- 
ively, 7.4 (range: 6-10), 12.9 (range: 7-28), 
16.5 (range: 12-27), and 22.0 (range: 18-27) 
days. At 3 to h weeks after castration, the ov- 
arian grafts in the rats nursing 2 or 3 pups 
were at least 3 times larger than those in the 
rats with full litters, and contained many cor- 
pora lutea. The mean daily weight gains/pup were 
in the same ranges in all four groups, indicat- 
ing that milk secretion was being maintained in 
the rats with small litters. Prolactin, 120 i.u. 
per day in divided doses, did not prolong the 
interval to first proestrus in castrated cycling 
rats with autotransplanted ovarian tissue, sugg- 
esting that the longer interval in rats with 
full litters is not due to an ovary-inhibiting 
effect of prolactin. The demonstrated relation 
between ovarian activity and litter size, and 
the absence of the usual effect of castration 
on the gonadotrophic potency of the lactating 
rat's pituitary (Rothchild, unpublished) suggest 
instead that suckling acts as a quantitative in- 
hibitor of folliculotrophin secretion by the 
pituitary. 
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EVALUATION OF INTERNAL MAMMARY ARTERY LIGATION INVESTIGATION OF THR ACTIVATION OF THE PITy]- ost 
FOR ANGINA PECTORIS. G. Rowe j Me TARY-ADRENAL AXIS. H. W. Rumsfeld, Jr.* os 
Cesar A. Cas * John C. Porter. Depts. of Biochemistry and ce 
* = . 4 Physiology, Univ. of Texas-Southwestern Med, ysic 
. ~ See ae ‘and Sur- School, Dallas, Tex. 
gery and the Cardiopulmonary Laboratory, Univ. The ACTH-releasing activity of dog portal - 
of Wis., Madison, Wise vessel plasma, as estimated by adrenal ascorbic fron 
Five subjects with severe angina pectoris acid depletion in the steroid-depressed rat, ice 8 
which did not respond adequately to usual medi- is present in protein fraction III,. The re- ih. 
cal treatment were evaluated during internal maining protein fractions have no significant racic 
mammary artery ligation. In each subject a car effect on adrenal ascorbic acid concentration, pasar 
diac catheter was pleced under fluoroscopy in The activity in III, is lost during dialysis wince 
the coronary sinus and a second catheter in the when the protein fraction is dissolved in a awe 8 
pulmonary artery. A Cournand needle was in- buffer solution containing 15.2% (v/v) ethanol, im 
serted into a peripheral artery. The internal Fraction III, from carotid artery plasma has mo tine 
nammary arteries were exposed under local anes- ACTH-releasing activity. Fraction III, from flow. 
thesia and ligatures placed about them but not portal plasma consists of three major protein of 168 
tied. A control determination of cardiac out- components with isoelectric points at pH 4,4, tor 
put by the Pick principle and coronary blood pH 5.1 and pH 6.6. Separation of the components ing 
flow by the No0 method was then made. The of this fraction by starch column electrophore- iaject 
ligatures were tied and the chest wounds closed, sis yields an active peak with a mobility in py 
Observations were repeated. Wo significant <email butter: (pl 665 eee of -1.91 + tor on 
changes were observed in cardiac index, left 0.41 volt-4+ sec™* X 1072. The activity in 
ventricular work, coronary sinus axygen content, IIIp is stable in 0.1 N HCl; however, it may be Pye 
coronary mapa Sipe tag ira Bans uptake, ee . ae ae = by a oh 
or cardiac ncye se rvations are luxing in 0.1 N NaOH. e fact that the active § ¢ 
in accord with the study which showed no dif- substance can be dialyzed away from the protein je 
ference in the clinical course of subjects in of IIIp under certain conditions suggests a unts 
whom sham operations were performed and can- transport role for this protein. The identity {a the 
pared with subjects whose internal mammary of this active component with the ACTH-releasing § ternin 
arteries were ligated. substance in an extract of hypothalamic tissue forthe 
is uncertain. ayl n 
ainoy 
the cl 
jmecti 
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BIOLOGICAL CHARACTERIZATION OF A CORTICOTROPIN PLASMA TRANSAMINASE LEVELS AS AN INDEX OF TISSE § IBTABC 
RELEASING FACTOR. Paul C. Royce* and George HYPOXIA DURING PROLONGED HYPOTHERMIA, C PIONIC 
Sayers. Dept. of Physiology, Western Reserve and Kenneth McCollester (intr. by C, 1 We 
Univ., School of Medicine, Cleveland. Dept. of Physiology and Pharmacology, University = 
Acetic acid extracts of pituitary stalk-me- of Pittsburgh School of Medicine, Pittsburgh, Pa, | mlvar 
dian eminence tissue derived from calf hypo- A previous investigation (Am. J. Physiol. Fiv 
thalamus contain a pepsin-labile factor which 188: 473, 1957) revealed that animals dying dut- | wre ¢ 
induces adrenal ascorbic acid depletion (AAAD) ing prolonged hypothermia did so following the of 35 
in rats with hypothalamic lesions. Crude ex- onset of stagnant anoxemia with what appeared to § wth « 
tracts evoke near-maximal AAAD in lesioned rats be tissue hypoxia, An attempt was made in the BI, J 
following an intravenous dose equivalent to following experiments to ascertain the intensity § lipids 
0.025 stalk-median eminence unit (24 to 53 ugm of tissue hypoxia during prolonged hypothermia, § ‘ses 
protein). At this dose, the pepsin-labile fac- Five dogs were used. Each animal was anesthe fnae 
tor appears to induce AAAD solely by its action tized with nembutal and immersed in a 4°C bath § se] 
on the adenohypophysis; activity is diminished from which it was removed after the rectal tes § 9 t 
in lesioned rats in which the adenohypophysis perature had reached 28°C, At this time posi- thou 
has been partially infarcted by the lesioning tive pressure respiration was applied and con- rapid 
procedure and activity is absent in 24 hour- tinued throughout the experiment. Rectal tem Aven 
hypophysectomized rats as well as in lesioned perature was allowed to drift to 25°C and was 0 hel 
Seiaes Guibseketees ttesbainomssqeccion, | “smberguaien 0508206 
. ’ Oxygen contents and plasma transaminase levels | see 
bt asc motes rare sae pie of ex- were determined on peripheral arterial and site ar 
© = satect sate venous blood samples collected simultaneously, 
pretreated with desoxycorticosterone acetate Animals dying during the late periods of hypo- Crease 
(DCA). DCA pretreated rats do not differ thermia (12-22 hours) did so with a low venous | “re 
markedly from hypophysectomized rats in the : ; the 
degree of AAAD observed after ACTH edministre- ohana dp: tune Souk endeaetaeene<nad- ae lag 
tion. Since the pepsin-labile factor induces 183: 555, 1955) thet increased ietitn: traeeh levels 
, 
AAAD by direct action on the adenohypophysis, aminase activity is a sensitive indicator of 10-263 
it is concluded that one site of DCA blockade tis anoxia and in ch 1 taic) 
of ACTH release is at the level of the adeno- ey He ssauch as corresponding wt oc 
+ me high A-V oxygen difference occurred in the face filo 
of a low cardiac output, it appears that stag- 
nant anoxemia with severe tissue hypoxia must 
have contributed to the fatal results. 
(Supported by grant from the Donner Foundation) 
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ent 0T1 08 OF ACETYL STROPHANTHIDIN (AcS) AND 
gi BTKT OF VASODILATORS ON THE TOXIC DOSE. 

- Dept. of 
fiysiology & Pharmacology. The Chicago Medical 
ghool, Chicago, Illinois. 

The mean time required by the heart to remo 


corbic trom the Dlood, the amount of dcS needed to pro- 


je on Orrhythaia,for 19 cats, was 70.5 sec + 
j. 8.85. When AcS was injected into the tho- 
weic aorta of dogs, it was removed, in large 

pasure,in & single passage through the aorta, 
since 9 times the I.V¥. dose was required topro- 
mee arrhythmias. Because of these properties, 


tanol, | yf may be employed as an indirect method of 
has m0 F wtigating changes in the rate of coronary blool 


flw. The method consisted of finding tle amount 
d¢ 8 required to »roduce extrasystoles under 
fur conditions; i.e., normal, immediately follow 


ponents Fig any) nitrite inkalation,4 mins. after I.V. 
phore- Ff isjection of emin ine (5 mg/kg) and emino- 


pylline (10 mg/kg). The same 9 cats were used 
for each condition. Bach drug decreased the mean 
c dose of AcS;amyl nitrite 29.0% + S.EB 


may be 1 4,5 (p=(.001); eminophylline (5 mg/kg) 19.4% £ 


$2. 4.4 (p=¢.01); aminophylline(10 mg/kg)16.3% 


active § 5.3, 7.15 (p=.05). That the effect was due to 
roteins & coronary dilatation was shown in further experi- 


mate in which the two drugs were administered 
ip the same doses to cats, immediately after the 


leasing § termination of extrasystoles induced by AcS. Ho 


further changes in the ICG occurred following 
wyl nitrite nor after 14 of 20 trials with 
ainophylline. Consideration should be given to 
the clinical dosage of AcS when given in con- 
jmction with coronary vasodilators. 


Tiss § BUBOLIC EFFECTS OF 325:3'=TRIIODOTHYROPRO= 


ae MONIC ACID IN HUMAN SUBJECTS. Marvin L. Sachs 
, Rube), | od Walter L. Arons ( 
of the University of Penn- 


‘gh, hh, | givanda, Philadelphia, 


Five hypothyroid and 6 euthyroid patients 


ig dur- § wre evaluated before and during aduinistration 


tt 3:5:3'=tridodothyropropionic acid("Triprop") 


red to # th Observation of symptons, signs, BR, 


BI, I+>+-uptake, serum cholesterol, 


hypothyroid pa 
ina euthyroid state, associated with PBI lev- 
ts elevated to 8-10 meg%. Single oral doses 


| tee § @ to 20 mg were given to hypothyroid patients 


dthout untoward effects, although there were 
rises in PBI 
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EFFECT OF FASTING AMD OF GLUCOSE ADMINISTRATION 
ON P DISTRIBUTION AMD TURNOWER IW RAT LIVER. 
Jacob Sacks and Eleanor Rothrock*. Dept. of 
> Univ. of Arkansas, Fayetteville, 

An overnight fast reduces the ATP content of 
rat liver, increases the AMP content by an equi- 
valent amount, and has no effect on the ADP con- 
tent. The orthophosphate content is increased 
greatly. The content of G-6-P is increased, but 
there is no effect on content of G-1-P, Adminis- 
tration of glucose to the fasted rat results in 
a transitory increase in ATP content, which is 
ost at the time glycogen deposition becomes 
evident. G-6-P content is increased by this 
treatment while orthophosphate content is re- 
duced promptly. Plasma P is lower in fasted ani- 
mals than in fed ones. The well-known decrease 

lasma P resulting from glucose administra- 
tion is reversed at ; hours, giving values sig- 
nificantly higher than in fed animals, Studies 
with tracer phosphate fail to reveal any signi- 
ficant effects of either fasting or glucose ad- 

on the turnover rates of the adeno- 

sine or glucose phosphates. However, the tracer 
data do show that the P removed from plasma af- 
ter glucose administration mixes with an extra- 
hepatic pool of low turnover rate, from which 
the P is later returned to the plasma, This ef- 
fect is evident | hours after administration of 
glucose. More than half the glycogen found in 
the liver hours after glucose is in the frac- 
tion not extractable by trichloroacetic acid. 
This work was supported by Grant A-90l from the 
National Institutes of Health and by Contract 
AT-(0-1)-1521 between the Atomic Energy Commis- 
sion and the University of Arkansas, 
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LUNG-THORAX S- aanme (aa WEIGHT ping ay opera 
P, Safar and L. Aguto (intr. by Anna M. Baetjer, 
Dept. of ineclhstlaties, Baltimore City Hospi- 
tals. 

Lung-thorax compliance was measured at 
varying intervals in 5) apneic anesthetized 
adults. The compliance varied from patient to 
patient from 21 ml/cm Ho0 pressure to 65 
cm H90 pressure for 500 ml inflation. (Anesthe- 
sielogy, in press 1959). The compliance values 
of all patients for 500 and 1000 ml inflations, 
obtained under identical conditions (supine, 
neuro-muscular block, constant I.P.P.B be- 
tween measurements) were compared with 
body weight. The average compliance was 
lower in the patients with "overweight" than 
those with "ideal weight". This difference was 
statistically significant for 500 ml inflation 
in both men and women; for 1000 ml inflation 
it was significant only in men but not in women 

Sixteen curarized patients were studied in the 
supine position (control) and also in 1 to 8 o» 
ther positions on the operating table.The com- 
pliance was reduced in the prone position(61-92 
% of control) and in the head-tilted-down posi- 
tion(70-92% of control).With the other positions 
the changes were inconsistent.All compliance 
changes observed with postural changes might 
be explained by increases or decreases of the 
lung volume and by shifts of tissue weight of 
the thoracic wall and abdomen.(Supported by 

Wellcome Co., and Dept. of the Arny, 


Burroughs 
Contract No. DA-l9-007-MD-858 ). 
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PRONOUNCED ARTERIAL OXYGEN DESATURATION RESEM- 
BLING "ANATOMICAL SHUNT" IN SEVERE IMPAIRMENT 
OF DIFFUSION. Ss. (intr. by W. Parker 
Anslow, Jr.) Medical College of Va., Richmond. 
The resting arterial oxygen saturation in 
patients with pure diffusion difficulty is usu- 
ally only slightly below normal, and is char- 
acteristically brought to normal by breathing 
oxygen in concentrations of as low as 30%. 
Failure of 100% oxygen breathing to correct 
the arterial desaturation is commonly regarded 
as evidence of an "anatomical shunt." This 
report deals with 3 cases of "Alveolar-Capil- 
lary Block" where the arterial oxygen satura- 
tion was unusually low, and breathing oxygen 
did not correct the hypoxia. The syndrome was 
caused by Pulmonary Alveolar Proteinosis, 
Cryptococcus Pneumonitis and Diffuse Pulmonary 
Fibrosis of Undetermined Etiology (Hamman- 
Rich). The diagnoses were made by lung biopsy 
or at autopsy. In the 3 cases, the alveolar 
wall was thickened by cellular and capillary 
proliferation, infiltration or fibrosis. The 
alveolar spaces were filled with exudate in 2 
cases. The resting arterial oxygen saturation, 
breathing air, was extremely low (49-652). 
Breathing 100% oxygen raised the oxygen satura- 
tion some but failed to bring it to normal.The 
Peo? was normal or low. The findings can be 
explained only by postulating that portions of 
the alveolar-capillary bed where diffusion 
was severely impaired functioned, in effect, as 
shunting units resulting in a greatly increased 
venous admixture. 
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HEMODYNAMIC DETERMINANTS OF CARDIAC ENERGY TRAN- 
SFORMATION; THEIR CORRELATION WITH CARDIAC OXY- 
GEN SUPPLY AND WITH CORONARY FLOW. P.F,.Salisbury 
and N.Bor+, St. Joseph Hosp., Burbank, ° 

We intended to identify and measure paramet- 
ers which characterize mechanical activity, Oo 
consumption and 0, supply of the heart. Heart- 
lung bypass afforded measurement of myocardial 
Oy constn and Op supply. Cardiac Output and sys- 
temic flow were known; intracardiac and vasculz 
pressures were recorded. Systemic pressures and 
flows were completely independent of cardiac az 
put. Results: Cardiac Output was not related to 
Heart Hate, Op Con8'n, O, Supply, Mean Left Verr 
tricular Pressure. Mean Left Ventricular Pressw 
re was better related to Cardiac 0 Cons'n than 
any of the other parameters just mentioned. Mm 
Left Ventr.Pressure was also correlated with tie 
Systemic Arterial Pressure and the Heart Rate. 
Conclusions:Mechanical activity of the left ven- 

cle is most adequately defined by the Mean 
Left Ventricular Pressure, which is determined 
by Syst. Art. Diastolic Pres. and by Heart Hate. 
Cardiac 05 Cons'n is determined predominantly 
by Mean Left Ventr. Pres. Cardiac 05 Cons'n de- 
termined Cardiac Oo Supply. Coronary Flow was 
directly determined not by Syst. Art. Pres. but 
by Cardiac 05 Cons'n and by Arterial 05 Content. 
Coronary Flow (normal dog) was only indirectly 
determined By Systemic Arterial Pressure and by 
Heart Rate, because these latter determine Mean 
Left Ventricular Pressure and thereby Cardiac 
Oxygen Consumption. 
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THE EFFECT OF SYSTEMIC AND LOCAL 


ON INTESTINAL MOTILITY. Peter A, Salmons. 
QvenH, Wangenstesn. Department of Surgery, 
University of Minnesota Hospitals, Minneapolis 
Minnesota. 

The effect of systemic hypothermia on 
intestinal motility was studied in rabbits, 
rats and frogs by following the passage of 4 
barium meal by serial x-ray pictures, 
thermia was attained in the homeothermic anj. 
mals by brief ice water immersion and in the 
poikilothermic animals by lowering the en— 
vironmental temperature. The effect of loca) 
hypothermia was studied in short externalized 
segments of small bowel cooled by circulat: 
water at various temperatures through plastic’ 
bags that were in close approximation to the 
bowel wall. Bowel motility was measured by 
recording changes in intraluminal pressure, 
was observed that both systemic and local hy. 
pothermia slow intestinal motility, the redu. 
tion being directly related to the degree of 
cooling. Below 30°C, bowel activity vir- 
tually ceases but on rewarming recovery is 
prompt. 


cy 
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METABOLIC EFFECTS OF GLUCAGON IN THE WISTR 
RAT. James M, Salter (intr. by C. H. Best), 
Banting & Best Dept. of Med. Res., Univ, of © 
Toronto, Canada. 

Male Wistar rats weighing 145 gm. and in- 
jected with 40 gamma of glucagon every 8 hours 
for 21 days gained 75% less weight, synthes- 
ized much less protein amd fat, and retained 
less water than pair-fed controls. The gly- 
cogen content of the livers of the treated 
animals was double that of the controls but 
muscle glycogen was not changed. The extent 
and duration of the hyperglycemic response to 
glucagon increased gradually during the exper- 
imental period, but the duration did not 
exceed three hours and glucosuria did not ot- 
cur, These small doses of glucagon produced 
no ketonuria in this species. The treatment 
produced a transient increase in urinary 
sodium excretion and a sustained increase it 
urinary nitrogen excretion, Faecal nitrogen 
was unaffected. It was also observed that 
glucagon lowered the blood cholesterol and 
decreased the insulin content of the pancreas, 
The inhibition of growth produced by glucagon 
can be attributed in part to increased cata- 
bolism of amino acids; in part to elevation of 
metabolic rate and perhaps to other undeter- 
mined mechanisms. 
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INFLUENCE OF VAGAL BLOCKADE UPON 
TRATORY WORK IN THE HYPOXIC AND 
CAPNIC ANESTHETIZED DOG. J, 

ano and F, G, Hall, Dept. of 

ology an cology, Duke Univ. 
Med, Center, Durham, N, C, 

The mechanical work of breathing was 
determined in anesthetized dogs by 
nasurements of intrathoracic pressures 
and tidal volumes, during inhalation of 
various gas mixtures while vagal reflex- 
es were functional (warm) and blocked 
(cool). Pressure-volume loops obtained 
yhen vagal reflexes were blocked show- 
ed that both elastic and viscous work 

r breath increased during inhalation 
of 3.8% and 5.2% COs, However, the 
total work per minute increased during 
inhalation of 3.8% COo but remained 
constant during inhalation of 5,2% COo. 
During inhalation of 10.1% Oo in nitro- 
gen, viscous and elastic work per 
breath increased when vagi were blocked 
with no significant changes in total 
work per minute, When 6,39% Oo in 
nitrogen was inhaled, elastic and 
viscous work per breath increased with 
blocked vagi but a significant decrease 
in total work per minute occurred, 

Vagal reflexes do not have as prominent 
arole in influencing the work of 
breathing during severe hypoxia and 
hypercapnia as they do during normal 
and obstructive breathing, 
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BLECTRICAL-MECHANICAL RELATIONSHIPS IN EXPERI- 

MBYTALLY PRODUCED BUNDLE BRANCH BLOCK AND CQh- 

PLETE HEART BLOCK, P, Samet, W.H. Bernstein® and 
twak.* Mt. Sinai Hospital and Univ. of 

Wemi School of Medicine, Miami, Florida. 

The onset of isometric contraction is virtu- 
aly identical (within 10-20 milliseconds) in 
the right and left ventricles of the dog. The 
purpose of this study is to determine whether 
q@perimentally produced right or left bundle 
branch block results in delayed onset of me- 
chanical ventricular isometric contraction on 
the ipsilateral side. Right and left ventricular 
pressure curves were recorded simultaneously 
with a precordial lead (Vs) in 30 animals during 
control sinus rhythm with normal intraventricu- 
lar conduction. In 24 dogs right bundle branch 
block and in 11 dogs left bundle branch block 
was produced and wentricular pressure curves a- 
gain recorded. In 13 dogs complete heart block 
th slow idio-ventricular rhythm resulted from 
section of both right and left bundle branches. 
The relative time of onset of right and left 
ventricular isometric contraction after pro- 
duction of right bundle branch block was alter- 
ed as follows: in two, no change, in 11 a change 
of 10 milliseconds, in 7 a chenge of 20 milli- 
seconds, and in 2 a change of 30 milliseconds; 

@ change of 40 and 50 milliseconds was noted in 
one instance eech. After production of left 
bundle branch block, this same relationship was 
altered by 20 milliseconds in 6 studies, 30 
ailliseconds in 2 studies, and 40 milliseconds 
in 1 dog; in three animals the relationship re- 
mained unchanged after production of left bundle 





branch block. 
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INTERRELATIONS OF TUBULAR TRANSPORT OF 
MAGNESIUM, POTASSIUM AND CALCIUM. 


A.H.E. Samiy, J.L. Brown, and D.L. Globus (intr. 
by R.F. Bin) Dept. of Physiology, Cornell Univ. 
Med. Col. N.Y. 

We have observed in the dog that the infusion of 
magnesium chloride markedly increases the excretion 
of potassium, suggesting either depression of reabsorp- 
tion and/or stimulation of secretion of the latter ion. 
Utilizing the “stop-flow" technique of Malvin, Sul!i- 
van and Wilde, we have found that magnesium is re- 
absorbed with greatest avidity in th< distal part of 
the nephron at a site slightly proximal to that of maxi- 
mal reabsorption of sodium and potassium. No evi- 
dence of competition of magnesium and potassium 
for a distal reabsorptive mechanism has been obtained. 
The possibility of depression of proximal reabsorption 
and of stimulation of distal secretion of potassium by 
magnesium is under investigation. interrelations of 
tubular transport of magnesium and of calcium are 
also being studied. 
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RELATIONSHIP BETWEEN THE RATE OF CERE~ 
BRAL ATP UTILIZATION AND AGE IN RATS, 
Foes E, embt JF.» William M, 
lfour* and Nanc ahl*, Dept. of 
siology, Vv. Oo as, Lawrence, 
It has long been recognized that young 
mammals survive anoxia longer than 
adults; even when glycolysis is inhib- 
ited the young survive longer. It has 
been concluded from these facts that the 
“power utilization" of the young brain 
is lower than of the adult. Does the 
rate of ATP utilization also ch with 
age? Rats 1,5,10,15 and 21 days (a) old 
with body temperature maintained at 33- 
37 C. were aenven! with sodium iodoace- 
tate (NaIAA,14M/gm) intraperitoneally, 
5 min. later placed in an atmosphere of 
nitrogen for a measured time and then 
immediately frozen in liquid nitrogen, 
Pieces of brain were analyzed for ATP by 
the firefly luminescence method, The 
average cerebral ATP conc. 5 min. after 
the NaIAA injection is approximately 
2-M/gm in all the ages. During the ex- 
posure to nitrogen the ATP decreases 
rapidly in the 21-d,10-d,5-d and l-d 
rats in that order. For example, after 
10 sec, in nitrogen the ATP is 1,04M/gm 
in the 2led, 1,2¥M/gm in the 15-d, 1.5 
¥M/gm in the 10-4, 1.8M/gm in the 5-d, 
2.1¥M/gem in the led. Thus it appears 
that the rate of cerebral ATP utiliza- 
tion changes with age. (Aided by Nat'l. 
Insts. of Health Grant B-1151 and Poste 
doctoral Fellowship. 
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MECHANISM OF ACUTE ST CHANGES IN EXPERIMENTAL 
CORONARY OCCLUSION, Werner E. Samson* and Allen 
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M, Scher, (intr. by H. S. Bennett) Depts. of 
Physiology & Biophysics and Medicine, Univ. of 
Washington School of Med., Seattle, Wash. 

It is controversial whether changes in the 
ST segment with injury are caused by baseline 
shifts resulting from current flow at rest (TQ 
shifts) or by abnormal current flow during elec 
trical systole (true ST shifts). Conventional 
EKG recorders cannot distinguish these condi- 
tions. EKGs obtained in open-chested dogs with 
a direct-coupled recorder reveal definite ST 
shifts with smaller and opposite TQ shifts with 
in 60 sec after ligation of a major coronary 
branch, The questions arise (1) whether the 
true ST shift results from a change of conduc- 
tion or from a change in the activity of myo- 
cardial cells in the injured area, and (2) 
whether or not the TQ shift results from partial 
depolarization of the injured area. Recording of 
intramyocardial potentials with multipolar elec 
trodes disclosed no significant alterations of 
excitation pathways; however, intracellular po- 
tentials after injury show a shortening of the 
repolarization plateau, Faster repolarization 
accounts for a true ST shift since during elec- 
trical systole currents flow from the injured 
to the uninjured region. In addition, a de- 
crease of the resting potential was observed 
which explains the T© displacement due to cur- 
rent flow in the opposite direction during 
electrical diastole. (Aided by a grant from 
the National Heart Institute.) 
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SYNTHESIS OF ANALOSUES CF VITAMIN 2). 
BY CELL-FREE PREPARATIONS OCF BACTERIA. 
F. Sanders,* T. J. Starr,* and Ff. L. 
Gregory. Dept. of Internal Med. and 
Dept. of Preventive Med. and Public 
Yealth, Univ. of Texas Med. Branch, 
Galveston, Texas. 

Cyanocobalamin and several related 
vitamin 3)5-like compounds are syn- 
thesized bg cell-free preparations of 
the mutant, Escherichia coli 113-3, in 
the presence of factor B and an aprrop- 
riate nitrogenous base. When ultra- 
sonically ruptured cells are incubated 
with factor B in phosphate buffer (pH 
6.5) at 30“%C, trace amounts of vitamin 
By, -~active compounds are produced 
whose chromatographic mobilities are 
identical to those of cyanocobalamin 
and factor A. Addition of 5,6-dimethyl- 
benzimidazole and benzimidazole to the 
incubation mixture significantly inc- 
reases the yields of cyanocobalamin and 
its benzimidazole-containing analogue, 
respectively. These cobalamins are also 
synthesized by growing cells of E. coli 
112-2 with factor B and the correspond- 
ing nitrogenous base (Ford et al. 
Biochem. J. 59:86, 1955). However, un- 
like growing cells, the cell-free prep- 
aration does not synthesize factor © as 
a result of factor 2 utilization. 
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THE BINDING OF SODIUM AND POTASSIUM BY 
HUMAN AND DOG ERYTHROCYTE GHOSTS. Hi 
(intr. by Nello Pace). Dept. of ti 
Univ, of California, Berkeley. i 

Sodium and potassium binding by isolated 
human and dog erythrocyte ghosts obtained by 
hemolysis in distilled water was studied, (o, 
centration dependence curves with 
tics of saturation type adsorption isotherms 
were obtained, Ghosts from individual donors 
showed some binding differences, but ge 
curves followed the same form, with sa 
occurring between 1,2-1.6 meq./gm. N. Approx. 
mately the same capacities were found for humm 
as for dog ghosts. Mass law plots of the dats 
reveal two components, indicating two species 
of binding sites, The first dissociation cop 
stant for binding at low cation concentrations, 
expressed in meq./L,, was: for human 
10.5 for sodium, 4.8 for potassium; for 
ghosts, 1.6 for sodium, 1.5 for potassium, Th 
constant for rat liver microsomes, from a pre 
vious study, was about 60 for both sodium and 
potassium, indicating that the first species of 
ghost sites binds these cations appreciably 
more tightly than do the microsome sites, Th 
second and weaker binding species of the 
yields a constant in the same range as is fou 
for the single component of the microsomes, 
The constants also indicate that dog ghosts 
bind sodium and potassium more tightly than do 
human ghosts, The possible relationship of th 
difference in binding to the difference in cat. 
ion distribution between human and dog erythro 
cytes will be discussed, (Supported by the 
National Science Foundation, ) 


540 


RELATION CF THE ADRENAL MEDULLA TC THE HYFFR- 
GLYCEMIC EFFECT OF GLUCAGON. £E ci 

JE. Sokal & K,E. Gerszi (intr. by J.L. Ambrus) 
Div. Medicine, Roswell Fark Mem. Inst., Buffalo, 
N.Y. 

The hyperglycemic effect of glucagon was 
compe 2d in normal, adrenalectomized, and 
adreno-demedullated Sprague-Dawley rats. 
Glucagon (400,g@/kg) was administered intra- 
venously into the tail vein, Control animals 
in all groups were injected with isotonic 
saline. Glucagon produced little or no change 
in blood sugar values among the adrenalectonm- 
ized and adreno-demedullated rats, in contrast 
to the distinct rise produced in normal animals 
Mar ked decline in liver glycogen, as compared 
to controls, was observed in animals of all 
three groups receiving glucagon. Thus, the 
failure of glucagon to induce hyperglycemia in 
the absence of the adrenal medulla was not due 
to inhibition of glycogenolytic action, or to 
lack of initial glycogen stores. Dihydroer- 
gotamine (DHE) was administered to normal rats 
to determine whether this agent can block the 
hyperglycemic response to glucagon. DHE (2 ng/ 
kg) was administered intravenously 5 minutes 
prior to glucagon injection and intraperiton- 
eally, 15 and 35 minutes thereafter. Control 
rats received saline instead of DHE. DHE 
depressed markedly the hyperglycemic effect of 
glucagon but had no effect on its glycogen- 
olytic action. It appears that epinephrine 
plays a major role in the hyperglycemic res- 
ponse of rats to glucagon but is not essential 
for the glycogenolytic effect of this agent. 
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a INFLUENCE OF CAROTID SINUS PRESSURE ON 
IAL CONTRACTILITY. S.J.Sarnoff, S.K. 


Brockman? J.P.Gilmore, J.Mitchell# R.J.Linden? 
Bethesda, Md. 


ia, Cardiovascular Physiol. ,N.H.I., 





In the open chest dog, pressures in the atria, 


mary artery, aorta, and occasionally the 


left ventricle were measured. Aortic flow was re- 
qrded, and heart rate controlled by atrial stim- 


ylation. Pressures (both pulsatile and nonpul- 
satile) and flow were also recorded in the inde- 

ently perfused carotid arteries after exclu- 
sion of all other blood supply to the head. 


(arotid sinus hypotension produced a shift of the 


ventricular function curve to the left (more ex- 
ternal work at a lower filling pressure). These 
results could be mimicked by stellate ganglion 


stimulation. Carotid hypertension or stimulation 


of carotid sinus nerves shifted the ventricular 
function curve to the right. The reflex effect 
on myocardial contractility was diminished by 
section of the left cardiac sympathetic nerves 
or by ganglionic blockade. Neuronal pathways 
are, therefore, available by means of which the 
central nervous system can systematically modify 
the external cardiac work at any given filling 


pressure. Further, with large changes in carotid 
pressure the changes in left ventricular external 


work at any given filling pressure were many 


tims larger than the changes in total peripheral 


resistance. These data indicate that the dom- 
inant consequence of baroreceptor stimulation 
for circulatory regulation may be the reflex ef- 
fect on myocardial contractility rather than on 
peripheral vascular tone. 
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THROMBOLYTIC ACTIVITY OF HUMAN PLASMA. William 
D. Sawyer (intr. by Sol Sherry). Wash. Univ. 
School of Medicine, St. Louis, Mo. 

Studies on the thrombolytic activity of 
human plasma, i.e., the ability of plasma to 
digest preformed fibrin, have been hampered by 
the Lack of sensitive methods for assaying this 
phenomenon without altering the relationships 
of the various components of the plasminogen 
system (e.g., by dilution or isolation of the 
plasma euglobulin). A method has been devel- 
oped utilizing isotopically labelled fibrin 
clots by which the thrombolytic activity of 
untreated plasma may be quantitated and which 
has proven primarily sensitive to the presence 
of plasminogen activators. The results are 
expressed as gamma fibrin lysed in a 2 hr. 
period. Plasma specimens obtained from 
healthy adults had a range of activity from 
2.7 to 8.6 Y (mean 5.0'Y ). 65% of the plasma 
samples exceeded the 95% confidence limit of 
Saline controls. With aged plasma as the 
control, the fresh plasma specimens contained 
significantly greater thrombolytic activity 
(P< 0.001). Additional studies have been 
made on the thrombolytic activity of the 
plasma of healthy adults under stressful situ- 
ations and on hospitalized patients. 

The demonstration of thrombolytic activ- 
ity in unaltered plasma obtained from "normal" 
individuals provides evidence for a dynamic 
physiological role for the plasminogen system 
in man, 
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TISSUE CARBON DIOXIDE DISSOCIATION CURVES AND 
ELECTROLYTE EXCHANGE IN VARIOUS ORGANS. 
K, E. Schaefer and Charles R. Carey.” U. S. 
Naval Medical Research Laboratory, New London, 
Connecticut, 


Guinea pigs and rats were exposed to 
concentrations of 15% C02 in air, 30% and 
in oxygen for various time intervals. Ph, C05 
content and electrolytes of blood and tissues 
were determined and time curves established. 
CO dissociation curves of individual organs 
showed cant differences; slopes ranked 
in the order of blood, heart, kidney, liver, 
hypothalmus, cortex, muscle and are influenced 
by individual differences in electrolyte ex- 
change, blood content and carbonic anhydrase 
activity. The time required to reach a steady 
state in tissue C05 concentration varied with 
the slope of the Cb. dissociation curves, being 
longest for blood and shortest for muscle. 
Periods between onset of exposure to C05 and 
the attainment of a steady state in C05 content 
of all organs increased with decreasing 
concentrations and appeared to be related to 
&@ reduced speed of the processes involved in 
the compensation of acidosis, 
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INCREASE IN HISTIDINE DECARBOXYLASE FOLLOWING 
CFRTAIN FORMS OF TISSUE INJURY. RaW. Schayer 
and 0. He Ganley*. The Merck Institute for 

erapeutic Research, Rahway, New Jersey. 

Compound 48/80 and Polymixin B sulfate, which 
both disrupt mast cells and liberate histamine 
in the rat, cause a strong increase in histidine 
decarboxylase activity in rat skin. The degree 
of increase is roughly related to the number of 
injections and may reach 10 times normal. This 
effect is also easily demonstrable in vivo; 
treated rats excrete much more C stamine in 
the urine following injection of C+4L-histidine 
than do normal rats. Thus in the rat, these tw 
histamine releasers are also, paradoxically, 
histamine "generatcrs". The histamine which can 
not be removed from rat skin by these depletors 
may be due, at least in part, to the newly 
formed histamine produced by the highly active 
histidine decarboxylase. Increased histidine 
decarboxylase activity was also found at the 
site of the tuberculin reaction in the guinea 
pig and in the skin of mice subjected to a 75% 
body burn in 60°C water. Other examples of 
increased histidine decarboxylase activity, 
possible mechanisms, and significance in 
physiological and pathological conditions, will 
be discussed. 
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AUTOREGULATION OF RENAL BLOOD FLOW, Allen M. 
Scher. Dept. of Physiology & Biophysics, Univ. 
of Washington School of Med., Seattle, Wash. 
Renal autoregulation has been ascribed to 
intrarenal reflexes, to skimming of plasma from 
red cells, to a myogenic vasomotor response, 
and to removal of a vasodilator substance from 
the kidney at higher flows. Positive evidence 
for any theory is lacking. That the increase 
in renal resistance results from compression of 
low-pressure vessels by extravascular fluid has 
not been considered because intrarenal pressure 
did not vary with renal resistance in some ex- 
perimental studies. The following variables 
were measured in the blood-perfused kidney: 
perfusion pressure, blood flow, volume, and 
venous hematocrit, Ten of seventeen kidneys 
showed autoregulation. With autoregulation the 
renal flow and renal volume changed in a related 
fashion. A sudden increase in pressure caused 
an increase in renal volume, blood flow, and 
outflow hematocrit. The volume change has a 
rapid (vascular filling) and a slow (filtra- 
tion?) phase. As the volume increases to its 
maximum, the flow falls to a steady state. The 
changes in volume, flow, and outflow hematocrit 
with a step change in pressure indicate that 
these are temporally related, It appears that 
renal autoregulation may occur because fluid 
leaks out of the capillaries and compresses 
some vascular channels. The site of this phen- 
omenon is not known, (Aided by grants from the 
American Heart Association and the National 
Heart Institute.) 
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DNA SYNTHESIS, PHOSPHATE CONTENT AND GROWTH IN 
MASS AND VOLUME IN SYNCHRONOUSLY DIVIDING CELLS 
O. H. Scherbaum* and T. L. Jahn - Department of 
Zoology, University of California, Los Angeles, 
California. 

Mass cultures of Te pyriformis 
GL were synchronized by the method of Scherbaum 
and Zeuthen (Exper. Cell Res. 6: 221, 1954). 
Cell volume and dry weight were measured in 
various phases of population growth. No change 
in the ratio weight/volume of the average cell 
was observed. Acid soluble, temperature labile 
phosphates, amd the DNA content increase 1.5 to 
2.2 times in the average cell during the tempera- 
ture treatment. Microspectrophotometric measure- 
ments on single nuclei do not favor the idea of 
a block for DNA synthesis at a specific step in 
‘the cell cycle. However, the DNA content 
increases between the end of the treatment and 
the firstsynchronous division beyond the double 
amount of the normal value in some of the cells. 
It is suggested that the temperature treatment 
might interfere with the formation of a small 
but specific DNA fraction which could play a 
role in cell division. The ratio of the DNA 
content to the nuclear volume decreases during 
the temperature treatment, reaching a minimum of 
0.56 one hour after treatment. It rises sharply 
during the synchronous division. Cells in the 
stationary phase of growth have smaller nuclei 
with a higher concentration of DNA when compared 
with cells from the exponential phase of growth. 
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DISTRIBUTION AND ACTIVE UPTAKE OF UREA iy py 
aga out Rabrta 


TISSUB. Bodil Schmidt-Nielsen 
Dell*. Duke Univ., Durham, H.C. 


In sheep and other mammals on normal Gist 
the urea conc, in renal tissue water shons 
steady increase from cortex through the outer 
and inner sones of the medulla. However, the 
urea conc. in urine was regularly higher the 
the tissue conc, in any part of the kidney, h 
sharp contrast were findings in sheep on lov 
protein intake that were conserving urea, Re. 
al clearance studies had suggested that tone 
region in the kidney under these conditions 
should have a higher urea conc. than the 
because during rapidly rising urine flow a 
transient rise in urine urea conc. wag Observe, 
(am. J. Physiol. 194; 221, 1958). In these 
kidneys the urea conc. in the outer sone of the 
medulla was found to be 10 to 16 times higher 
than the urine, while cortex and inner gone of 
the medulla had approximately the same cone, a 
that of the urine, Studies of the uptake of 
urea by kidney slices in vitro showed that, in 
contrast to animals on normal diet in which ao. 
tive uptake occurs in cortex as well as meiul. 
la, sheep on low protein diet showed no actin 
uptake by the cortex, The outer sone of the 
medulla, however, showed substantiel uptake, 4 
possible interpretation of these findings is 
that urea is actively reabsorbed in the thick 
ascending limb of Henle's loop both during mp. 
mal and low protein diet, and that secretion of 
urea which may take place in cortex during nor. 
mal protein intake is abolished during urea 
conservation, 
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DINITROPHENOL INHIBITION OF FROG 
NERVE. Gordon M. Schoepfle and Floyd E. 
Bloom*. Dept. of Physiology, Washington 
Univ. Med. School, St. Louis, Mo. 
Application of 0.2 mM 2-4-dinitrophenol 
(DNP) results in a progressive decline both in 
resting membrane potential and in spike height 
of normally polarized and strongly hyperpolar- 
ized single fibers. These findings are in ac- 
cord with those of Hodgkin & Keynes (J. Physiol, 
128:28, 1955), to the effect that inhibition of 
active sodium extrusion by DNP results ina 
gradual accumulation of intracellular sodium 
with consequent reduction in the sodium equi- 
librium potential. However, it is observed that 
an initial 30% decline in spike height may have 
occurred at a time when there is as yet no 
change in either the resting membrane poten- 
tial or in the maximal response obtained from 
a strongly hyperpolarized fiber. This effect is 
at least partially reversible. These data are 
taken to indicate that the action of DNP may 
result in a decline of the Hodgkin-Huxley h 
factor of the sodium conductance at a time 
when the sodium equilibrium potential is not 
appreciably changed. A strong hyperpolariza- 
tion is effective in overcoming this "sodium 
inactivation" so that the membrane potential 
approaches a normal sodium equilibrium po- 
tential at peak of activity. (Supported by PHS 
grant B-173 (Cé).) 
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. TOGRAPHIC STUDY OF LYMPHOCYTOPOIESIS. 


4. School > L. Ss. Ke and B, Je ° 
tab WO. islahandt} Donner Lab., Univ. 
yf california, Berkeley. 
fhe temporal pattern of lymphocytopoiesis has 
pen studied in rats and mice with high-resol- 
gion autoradiography, using tritiated thymidine 
gaspecific precursor for DNA (Hughes et al., 
Nat. Acad. Sci.l:h76, 1958). Autoradio- 
were made of smears and sections of var- 
ious lymph nodes, thymus, spleen, lymph, blood, 
gi bone marrow from hours to several weeks 
sfter injection of the label. The percentage of 
labeled lymphocytes in different classes was 
. Within a few hours a large fraction 
of the reticular cells and large and medium 
ytes were labeled in the nodes and thymus, 
In the nodes the activity in these cells declin- 
gigradvally; some labeled cells were still 
after a week. In thymus the decline was 
qite rapid, indicating a short generation time. 
labeled cells found in lymph resembled the pat- 
tern found in the nodes. A low percentage of 
labeled small cells was observed in all tissues 
throughout a three week period, indicating a 
felatively long life for this cell_and support- 
lig the evidence obtained by DNA-P3? specific 
wtivity measurements of rat thoracic duct lymph 
(Cooper, Exp. Cell. Res.15:235, 1958). For some 
days the percentage of labeled small cells found 
in bone marrow was considerably higher than that 
found in blood suggesting either some physiolo- 
gical difference in the cells themselves or a 
selective sequestration of labeled cells from 
the blood. 
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MECHANISMS OF THE IMMEDIATE RESPIRATORY 
RESPONSES TO CHLORPROMAZINE. Robert T. Schopp 
(intr. by J. Le Chapin). Physiology Dept., 
Univ. of Colo. School of Medicine, Denver. 
Following the i.v. injection of chlor- 
promazine (5 mg/kg) in dogs anesthetized with 
chloralose, respiratory inhibition occurs fol- 
loved by stimmlation. The accompanying fall 
of arterial blood pressure has been implicated 
as the respiratory stimulus. When the A.B.P. 
fall is prevented by the use of a compensator 
both respiratory responses persist. Concom- 
itant with the decrease in A.B.P. there is a 
slight rise in central venous pressure; how- 
ever, it is unlikely that this is the cause of 
the respiratory inhibition as no such response 
occurs after giving other drugs which affect 
G¥.pe similarly. Also a rise in c.v.p. is 
reported to be without effect on respiration. 
the respiratory responses are still evident 
when the common carotid and vertebral arteries 
are occluded during, and for a time after, the 
injection of chlorpromazine. The inhibition is 
not observed after bilateral vagotomy although 
in some cases a slight stimlation persists. 
Elimination of the carotid sinuses is without . 
effect upon either respiratory response. The 
imediate respiratory responses observed fol- 
lowing the administration of chlorpromazine 
are due primarily to a reflex stimlation of 
thoracic receptors, probably in the lungs, 
vith afferent fibers in the vagus. A small 
contribution to the respiratory stimlation 
May be from another source. 
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EFFECT OF NOREPINEPHRINE ON PLASMA NON- 
ESTERIFIED FATTY ACIDS (NEFA) AND THE RELEASE OF 
NEFA FROM RAT EPIDIDYMAL ADIPOSE TISSUE. Michael 
C, Schotz and Irvine H. Page, Research Div., 
Cleveland Clinic, Cleveland, Ohio. 

It has been suggested that the nervous system 
is involved in fat metabolism. Infusion of 
norepinephrine at a concentration of 10 gamma/ml 
for 10 min. caused a doubling in the circulating 
NEFA level. Similarly epinephrine caused an in- 
crease but less marked. Addition of both to rat 
epididymal adipose tissue in vitro enhanced the 
release of NEFA into the medium. Addition of 
epinephrine and norepinephrine at a concentration 
of 10-© M to the incubating medium caused a re- 
lease of 27 uM NEFA more than the control, per 
gram of adipose tissue during a 3 hr. incubation 
period. Compounds of similar chemical structure, 
such as ephedrine, amphetamine, phenylephrine, 
tyramine, and hydroxytyramine had little or no 
effect on NEFA release. Addition of regitine 
(2-(N-p-tolyl-N-(m-hydroxypheny] ) imidazoline) 
an adrenergic blocking agent, at a concentration 
of 10-4 M diminished by 24% the release of NEFA 
due to epinephrine. At a concentration of 10-3 
M Regitine there was no significant release of 
NEFA due to epinephrine. These experimental 
findings are compatible with the theory that the 
nervous system is involved in fat transport. 
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DIGESTION OF IRRADIATED FAT IN Vivu. 
Manuel Schreiber* and E. S. Nasset. Dept. of 
Physiology, Univ. of Rochester Sch. Medicine 
and Dentistry, Rochester, N. Y. 

Lard and lean beef were irradiated separate- 
ly in a beam of accelerated electrons (6 mil- 
lion rep in a Van de Graaff apparatus). Test 
meals were fed to dogs, using combinations of 
irradiated and unirradiated lard and beef. On 
the average irradiated lard, whether fed by 
itself or with meat, was retained in the 
stomach to a greater extent than normal lard 
(65% vs. 47%), filled the small intestine to a 
smaller extent (8% vs. 11%), and was less 
readily absorbed (27% vs. 42%) in a specified 
time. The difference in absorption can be 
accounted for by the difference in gastric 
evacuation. The peroxide value of lard rose 
abruptly on radiation from 1-2 to 176 and in 
14 months of cold storage continued to rise to 
approximately twice this value. It is con- 
cluded that irradiation of lard is detrimental 
to its digestion in the dog. 
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EFFECT OF DIETARY FAT AND CHOLEST- ENHANCEMENT OF GLUCOSE OXIDATION BY TOLS@tAiqy 
EROL ON THE LIVER LIPID PATTERN IN IN THE DIABETIC AND NON-DIABETIC HUMAN, 


oN 


THE YOUNG CHICK. H. G. Schwartz*, J. D. Ridlotestope ant soafsal Setvioese We wae 
Evans, and M. J. Oppenheimer. Temple Uni- tn sme. te ee c ae ces, ViA. Hosp, 


versity Medical School, Philadelphia, Pa. The recovery of in expired Co bs ny 








Liver lipids from cockerels raised on syn- as an index of glucose oxidation in 
thetic diets were fractionated by silicic acid non-diabetic subjects who received a aad 
column chromatography. Fatty acid distribu- intravenous infusion of evenly labeled (lk gy. 
tion was determined spectophotometrically(F. cose. A period of three hours was allowed fy 
E. Luddy et al., J. Biol. Chem. , 232:843, the attainment of a plateau in the specific 
1958) to characterize quantitative and qualita- prac. of Cop from which the base line post. 
tive changes which occur during the first month pe aga rt ape glucose oxidation was esti: 
; ° of this time either ingliy 

of life and under the influence of fatand choles- or tolbutamide was administered and a const 
terol. Excess diet cholesterol accumulates in infusion of 5% non-labeled glucose was begun, 
large amounts in the liver, primarily as oleic The concentration and specific activity of th 
acid esters. Simultaneous treatment with al- circulating glucose were tims maintained con. 
loxan significantly inhibits this process. Inter- stant in the presence of exogenous insulin or 
ruption of cholesterol uptake leads to rapid — for an ee nage three hour period, 
removal of the ester with the preservation of second estimation of the rate of glucose 

‘ : ‘ oxidation was made at the end of this period a 
the fatty acid moiety by conversion into gly- compared to the base line rate determined befon 
cerides. Free liver cholesterol is little affect- drug administration, An increase was noted ip 
ed by these processes. Liver glycerides and each case. The increased rates of glucose 
phospholipids are constant tissue components oxidation demonstrated in the tolbutamide 
unaltered by isocaloric fat and/or cholesterol studies were, in many cases, comparable to th» 


intake. However, such regimens may yield in- demonstrated with insulin. 


tensely fatty livers. The fatty acid pattern of 
each fraction is characteristic and basically 
maintained in spite of a dietary supply that is 
greatly different from the requirements of the 
enlarging liver. Only lipid fractions which 
greatly increase show minor dilution effects 
among the more unsaturated fatty acids. 
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COLLATERAL SPROUTING OF INTRINSIC NEURONS OF THE FRACTIONAL RECRUITMENT OF SWEATING DURIM EF 
THE SPINAL CORD. D. Scott, Jr., and C. N. Liu HEATING OF LIMITED SKIN AREAS. Russell Secken- IN 
Department of Physiology and Anatomy, Univer- dorf* and Walter Randall (intr. L 
sity of Pennsylvania, Philadelphia, Pa. en). pt. o Ology, Stritch Sch. of De 

The dorsal spinocerebellar tract of 8 cats Med. and the Grad. Sch., Loyola Univ., Chicago, Ce 
was sectioned unilaterally with aseptic precau- Tll. 
tions. No therapy was administered during the When the entire body of the normal subject te 
post operative interval of 3-9 months before is exposed to a rising ambient temperature, 8] 
examination at which time the cord was exposed sweating responses are characterized by a con- a 
to allow stimulation of this tract or of a dor- sistent pattern of recruitment ceph- 
sal root below the point of original section. alad from the lower extremities to ultimately si 
Additional exposure above the level of the include all regional areas. Sweating was re- ¢! 
lesion allowed recording the dorsal spinocere- corded on many representative skin surfaces p 
bellar on either side. during application of heat to portions of the rT 
Stimulation of the dorsal spinocerebellar body comprising less than 10 per cent of the Cr 
below the level of the lesion on the normal, total surface area. When only the head, on r} 
unoperated side resulted in the usual complex upper extremity or both feet were heated, suc- | 
action potential on that side and also in a cessive cephalad recruitment of sweating on all 
smaller but similar potential on the opposite, regional areas was observed. When only one 
sectioned side above the level of the lesion. foot was heated, sweating did not appear above 
The same result was obtained by stimulation of the level of the abdomen, while a regular pat- 
the dorsal root on the normal side. Complete tern of recruitment occurred on the lower ex- 
reversal, side for side, of stimulating and tremities. Although sweating occurred on both 
recording electrodes produced no potential on the heated and non-heated feet, it appeared 
either side above the level of the lesion. earlier and reached a higher intensity on the 
(Supported by USPHS Grants B837 and B221) heated side. Heating one hand brought about 4 


successive recruitment of the lower extremities 
only. In none of these studies did rectal ter 
perature rise above control levels and in many 
instances a progressive decline was observed. 
In view of the rectal temperature data ani the 
previous demonstration of thermal spinal refla 
sweating in paraplegic patients, it is believe 
that these recruitment patterns in normal man 
indicate thermal reflex sweating mediated at 
spinal levels. 
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Cras MICROSCOPY OF THE PARIETAL CELL IN THE 
900 GASTRIC GLANDS PROPER SECRETING IN RESPONSE 
40 HISTAMINE OR VAGUS STIMULATION. A. W- Sedar* 
e ¢ Depts. of Anatomy and 
ogy, Jefferson Medical College, Phila. 
from biopsy specimens obtained at critical 
intervals changes in parietal cell structure 
quld be correlated with changes in secretory 
gtivity. The parietal cell in the non 
goreting stomach is characterised by: (1) 
intracellular canaliculi lined with finger-like 
projections of cytoplasm, (2) a system of oval, 
dongated or spherical vesicles (20 to 150 my) 
identified with a dispersed type of endoplasmic 
reticulum, (3) a sparse particulate component 
(150 4) distributed freely in the cytoplasmic 
mtrix and, (4) numerous mitochondria contain- 
ing a high proportion of cristae mitochon- 
driales. During acid secretion, induced by 
histamine or electrical vagus stimulation, the 
parietal cell shows structural changes probably 
representing stages in physiological state of 
the cell. There is an increase in numbers of 
mooth-surfaced vesicles in the cytoplasm In 
many instances, a high concentration of these 
vesicles is seen surrounding the intracellular 
cataliculi. Aseociated with maximum rates of 
acid output are cells exhibiting a distinct 
decrease in the number of smooth-surfaced 
vesicles, but the particulate component 
displays greater prominence. It is tentatively 
concluded that the cytoplasmic vesicular com- 
ponents participate in the secretory processes 
of the parietal cell. = by UeSePHeS. 
grant No. 4810 = Cl and C2). 
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EFFECTS OF FRONTAL-~LOBECTOMY UPON ELECTRICALLY 
INDUCED CONVULSIONS AND ELECTRONARCOSI S 
* 


iJ, Sequin*, *, and 
Dept. Physiol. Univ. West. Ontario, London, 
Canada. 


It was shown previously that frontal lobec- 
tomy lowers the threshold for metrazol convul- 
sions (Drake, Seguin and Stavraky, Can. J. 

34:689, 1956). A study of 
the effects of electroshock and electronarco- 
sis upon cats, in which one frontal lobe, in- 
cluding the motor cortex, was removed 1-6 mos. 
previously, revealed that such animals are more 
susceptible to these procedures than intact 
controls. Eleven frontal-lobectomized cats 
showed a significant mean decrease in electro- 
shock threshold of 15.345.8 ma. while in a 
similar number of controls the difference in 
E.S.T. was +3.944.3 ma. Subthreshold currents, 
which caused no generalized convulsions produ- 
ced extensor tonus of the limbs coatralaterally 
to the removal of the frontal lobe but had no 
such effect on the fully innervated side. 
Threshold convulsions were usually clonic in 
control animals, whereas the operated cats ex- 
hibited often pronounced unilateral or bilater- 
4] tonus which involved predominantly the de- 
centralized side of the body. Electronarcosis 
also could be induced much easier in the oper- 
ated animals than in the controls, was deeper 
on the decentralized side of the body and pro- 
duced rolling of the animals when the current 
was increased or reduced. 

(Supported by the National Research Council of 
Canada) 
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PRESSURE-F LOW-VOLUME RELATIONSHIPS IN THE PUL- 
MONARY CIRCULATION OF THE EXERCISING DOG. 4H. 
J+ Semler,* Je T- Shepherd and Re J. Marshalls 
(intr. by He Ee Essex). Mayo Found. and Maye 
Cline, Roohester, Minne 

Pulmenary artery (Pa) and pulmonary-artery 

wedge (PW) pressures, cardiac output and lw. 
and left heart volume, (Stewart-Hamilton methed ) 
were measured in dogs at rest and during 
exercise on a horizontal treadmill up te 


’ speeds of 14 km./hr. During severe exercise 


the oardiao index increased threefold (10 te 
12 liters/min./aqe me), with only a small 
inorease (5 mm. Hg) in PA = PW pressure and 
little change in the lung and left heart 
volume. The oxygen saturation of mixed venous 
blood deoreased from 70 to 30%. These 
experiments were repeated after ligation ef 
the left pvlmonaryartery, and similar findings 
were obtaimed. Hence, if a normal dog could 
achieve a sixfold inorease in cardiac output 
with exercise, the lung vessels could 
accemmeodate this flow without any impertant 
change in perfusion pressure and with little 
inorease in lung blood volumee 
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CUTANEOUS VASCULAR RESPONSES TO BODY HEATING. 


Leo C. Se Jr.* and Alrick B. Hertzman 
age gine st. Youis University 
Medical School, St. Louis, Mo. 

The cutaneous volume pulses of nude subjects 
were recorded in the toe, calf, finger, fore- 
arm, cheek and ear during a slowly rising 
ambient temperature (25-45°C in 3 hours), 

There was no regular temporal relation between 
the vascular events in the finger and forearm: 
relative to control levels, the increases in 
forearm flow were greater than those in the 
finger. Toe flow qualitatively resembled 
finger flow but calf flow increased, decreased 
or remained constant. The ear exhibited either 
a gradual uniform vasodilatation, or an initial 
vasodilatation followed by neither an increase 
nor decrease in flow, or an initial vasodila- 
tation followed by vasoconstriction. Similar 
responses were seen in the cheek but not 
necessarily on the same subject. There was 
no regular relation between thermo-regulatory 
sweating in the various skin areas and the r 
vascular events. 

(Supported by Air Force Contract 

AF 33(616)-3357) 
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CHOLSSTEROL ABSORPTION IN RATS: EFFECT OF 
SOME IRON COMPOUNDS. C.S.Narayana Sett 
(intr. by Dorothy Nelson), Dept. of 
Clinical Science, Univ. of Illinois, 
Chicago. 

Iron precipitates cholic acid in vitro. 
If this could happen in vivo, intestinal 
cholesterol absorption would not take place 
as cholates are obligatory for absorption. 
To check if this would be realized, several 
groups of rats were studied. The control 
group and experimental ones were fed on 
Basal diet containing 9% corn oil and 50 mg 
of cholesterol. The experimental group 
received the iron compound under study. 
They were fed for 8 days. On 5th day 
O02 yo of cholesterol-4-Cl4 was added to the 
diet of each of the rats. Feces were col- 
lected for the last 4 days, dried, extrac- 
ted. The U.M. was assayed for radioactivity 
and the recovery of radioactivity in the 
different groups was compared. There 
was no significant increase in the experi- 
mental groups. The following iron com- 
pounds did not hinder the absorption of 
cholesterol in the rat: ferric glycero- 
phosphate (5%); ferric pyrophosphate (5%); 
= gluconate (3%); and ferric chloride 
( 3% . 
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CORONARY BLOODFLOW DETERMINED BY 
SURFACE COUNTING TECHNIQUE AND RATIO 
FORMULA, G. Sevelius and P. Johnson (intr. by R. 
Bing) . VA Hosp. and Univ. of Okla., Okla. 

Cardiac output has been determined by surface 
counting over the heart region (Huff et al 1955). The 
described curve is characterized as a double peaked 
curve with one peak for right and one for left heart 
circulation. By registering the start of the peripheral 
circulation it can be demonstrated that the heart curve 
is composed of three peaks with a third peak laying on 
the downslope of the peak from the left chamber. It is 
assumed that this peak represents the peripheral 
circulation in the heart region. The correlation of 
this peak to coronary bloodflow based on different dog 
experiments will be discussed. A clinical survey 
among 19 normal 50 year old males revealed a mean 
coronary bloodflow calculated from this peak of 306 
cc/min. In 9 patients in the same age group with 
electrocardiographic evidence of coronary obstruction 
or insufficiency revealed a mean coronary bloodflow 
of 150 cc/min. 
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OSMOTIC BEHAVIOR OF MICROSOMES IN VITRO, he 
Share and R.W.Hansrote*. Dept. of Physiology 
Western Reserve University, Cleveland, Ohio, ‘ 
Palade and Siekevitz (J.Biophys. and Biochen, 
Cytol. 2:171,1956) reported, on the basis of 
electronmicrographic evidence, that pellets of 
microsomes, prepared in 0.88 M sucrose from ret 
liver, consist largely of membrane bounded stry. 
tures which swell when exposed to hypotonic gp. 
dia. We have approached the question of the os. 
motic properties of microsomes by determining 
the volumes of distribution of C14 labeled sy. 
rose and carboxypolyglucose (mol .wt.ca. 50,000) 
in pellets of microsomes centrifuged out of gy. 
rose solutions of different molarity at 0° ¢, 
In 0.3 M sucrose the carboxypolyglucose and sy. 
rose spaces were 49% and 82%, respectively, of 
the total pellet water. These spaces as wel] as 
the per cent dry weights of the pellets were yp. 
changed when either 0.1 M or 0.6 M sucrose was 
substituted as the suspending medium. Further. 
more, the optical density at 520 mu (used as an 
index of the vo]ume of the microsome particles) 
of suspensions of microsomes was constant when 
the micr s were suspended in sucrose so- 
lutions ranging from 0.025.M to 0.6 M. It is 
concluded that under our experimental conditions 
liver microsome particles are bounded by men- 
branes which are impermeable to large molecules 
but are permeable to sucrose, There is a smal] 
fraction of the microsomal pellet water which 
is unavailable to sucrose but does not react 
osmotically. (Supported by research grant 
H-1640 (C5), Natl. Heart Inst., PHS.) 
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THE PATH OF GASES THRCUGH THE LUNGS AND AIR 
SACS OF THE CHICKEN, R 
i ; School of 
Medicine and School of Hygiene, Johne Hopkins 
Univ., Baltimore, Md. 

In the avian respiratory system, air pas- 
sages proceed directly through the lung and 
have complicated connections with a system of 
large air sacs. The path of gases through the 
system wes studied by comparing Poop and Fo, 
in expired gas and air sacs and Poo in left 
ventricular blood. A respiratory mass spec- 
trometer was used for gas analyses and an 02 
electrode for blood Po. Findings were: 

1) Peds and Pop in air sacs varied little dur- 
ing the respiratory cycle; they fell when NQ 
was injected into the sac but returned rapidly 
to the original level in steps, a step with 
each inspiration. 2) Poo of left ventricular 
blood and air sac gas were essentially the 
seme and varied less than 5% of total Po, dur- 
ing the respiratory cycle. 3) Bnd-tidal Poo) 
and Poo were essentially the same as air sac 
w00e and PO. The first two findings suggest 
that gas reaches the air sacs only via the 
respiratory surfaces of the lung. The third 
suggests that during expiration gas passes 
directly from air sacs to mouth without pass- 
ing again over the respiratory surfaces. The 
path is therefore mouth-lung-air sacs-mouth 
with almost complete valving despite the ab- 
sence of demonstrable anatomical valves. 
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=, DISPERSION IN LONG CYLINDRICAL TUBES. 
y. Sheppard and Linda A. Lawrence*. Dept. of 
Eicloay, Univ. of Tennessee, Memphis. 

In studies of flow of water or blood and 
7824 in tubes, determinations were made of sam- 
ple concentrations at the outflow. For water, 
using different flow rates and tube dimensions, 
concentration-time curves are verified as being 
invariant when plotted as functions of ¥Y , the 
fraction of tube volume displaced. A method was 
developed for introducing a short uniform bolus 
of dye representing uniform amount of entering 

over tube cross-section. In agreement with 
theory (Minn. Med. 37, 93) outflow concentra- 
tion suddenly jumps upward from 0 at-y = # fol- 
lowed by an inverse-y squared relation. In an al 
ternative case concentration of entering dye is 
constant, and the amount of entering dye is pro- 
portional to flow velocity at every point. Here 
we observed alteration in shape of outflow 
curves from a glass bead labyrinth produved by 
placing a tube in series with the outflow. Re- 
sults are in accord with a theoretically pre- 
dicted inverse ® cubed relation. Experiments 
correctly differ from the results of Rossi et. 
al. (am. J. Physiol. 173, 103), who considered 
pean concentration of dye in situ in the tube 
determined from the response of a photo-cell to 
transilluminating light. (Aided by a grant from 
the Memphis Heart Association. ) 
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CELL MIGRATION IN NORMAL AND IRRADIATED IN- 
TESTINE. F. G. Sherman, J. C. +, Le PF. 


ogy 

Vey ce, R.I.; Bnatomy Dept., 
Univ. of Wash., Seattle, Wash.; Physics Dept., 
The Royal Marsden Hospital, London, 3 
Biology Dept., Brookhaven Nat. Lab., Upton, N.Y% 

The epithelial cells which cover the villi 
of the small intestine move from base to tip at 
& speed of about one cell width per hour. Thee 
movements can be analyzed precisely in animals 
labeled with tritiated thymidine. (Quastler and 
Sherman, Exptl. Cell Res., in press). ‘The re- 
sults here reported were obtained on mice and 
rats, normal or after whole-body irradiation 
with X- or 7-rays. -- The cell migration re- 
sults from a pull from the villi and not a push 
from the crypt. This is shown by emptying of 
crypts in severely irradiated animals. Nor- 
milly, cells will not issue from the crypts un- 
less they have started to differentiate and 
this occurs only shortly after mitosis. This 
control is demonstrated by the timing of ap- 
pearance of labeled cells on the villus, and by 
electron microscopy. Another control mechanism 
maintains the total number of cells in a crypt. 
This is shown by constancy of crypt size with 
reduced proliferating population under continu- 
ous irradiation. Irradiation with sufficiently 
high doses breaks down both of these controls. 
Tt also causes cessation of cell migration for 
& period of 1/h - 1/2 day but no lasting 
block occurs with doses up to several thousand 
rads 
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LYO AND DESMO GLYCOGEN FRACTIONS OF HEART, 
LIVER AND SKELETAL MUSCLE DURING HYPOTHERMIA. 
J. L. Shields* and W. S. Platner. Univ. of 
Missouri, School of Medicine, Columbia. 

Rats anesthetized with pentobarbital sodium 
were cooled until deep rectal temperatures 
reached levels from 8-20°C. and then maintained 
at a constant rectal temperature for one hour. 
The animals were sacrificed and liver, heart 
and skeletal muscle were analyzed for lyo and 
desmo glycogen fractions. Both fractions in 
liver and heart were lower while muscle 
glycogen levels were unchanged. The lyo 
fraction was reduced proportionally greater 
than desmo, resulting in an inversion of the 
lyo-desmo ratio. The greatest reduction in 
both fractions was in liver, with the lyo 
fraction often reaching zero, which correlated 
with the lowest rectal temperatures. Attempts 
to trace the fate of the glycogen fractions 
revealed no significant change in blood glucose 
levels. Neither forced ventilation at a pre- 
hypothermic rate nor adrenalectomy prevented 
the depletion of glycogen fractions from liver 
and heart; muscle was unaffected. Preliminary 
studies with animals curarized to prevent 
shivering indicate little change in glycogen 
fractions from non-curarized hypothermic 
controls. Additional experiments are planned 
to determine the nature of the disappearance of 
glycogen fractions during hypothermia. 
(Supported in part by P.H.S. grant H-1801 (C3)) 
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MOBILIZATION OF LEUCOCYTES INTO THE PERITONEAL 
CAVITY AFTER I,P, ADMINISTRATION OF PROTEOSE 
PEPTONE TO NORMAL AND X IRRADIATED RATS, Moris 

S Ld . Nav, Radiol, De- 
fense Lab, San Francisco, Calif, 

In response to the intraperitoneal install- 
ation of a proteose peptone solution, leuco- 
cytes enter the peritoneal cavity, The numbers 
of leucocytes appearing in the installation 
fluid are considered a measure of leucocyte 
"availability" in response to this stimulus, 
In normal rats sacrificed 4 hours after the 
administration of the fluid, 108 cells were re- 
covered in the total installate, This was 
accompanied by a moderate drop in the periph- 
eral white blood cell count, resulting from a 
profound fall in lymphocytes and a marked rise 
in granulocytes, The number of granulocytes 
recovered in the installate was 4-5 times the 
number of these cells initially present in the 
circulation, Hematocrit determinations suggest 
that the marked elevation of granulocytes in 
the peripheral circulation cannot be explained 
on the basis of hemoconcentration, Rats re- 
ceiving 600 r 250 KVP X rays showed a decreased 
"availability" of leucocytes 3 and 7 days after 
irradiation, However, though leucocytes were 
essentially absent from the circulation at these 
times, 15% of the number of cells removed from 
normal animals were obtained by veritoneal in- 
stallation, Experiments performed 24 hours, 
and O-4 hours post irradiation gave evidence of 
a decreased "availability" of leucocytes at 
these early intervals after irradiation, The 
relation of these findings to post irradiation 
peripheral granulocytopenia will be discussed, 
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INHIBITION OF KIDNEY ENZYMES BY HgClb>. 
V. Shore, B. Shore and K. Hsieh (intr. by 
fi. L. White). Physiol. Dept., Washington U. 
Med. School, St. Louis. 

Rats are protected against an otherwise le- 
thal dose of HgClz (3 mg/kg. ,i.v.) by protein 
depletion. The mercury content of the kidneys 
after HgCl2 is as great or greater than in nor- 
mal rats (Surtshin, Am. J. Physiol., 190:271, 
1957). Comparison of several enzyme systems 
in both types of animals 24 hours after HgCl, 
(3 mg/kg) shows that while the Krebs cycle is 
completely inhibited in normals, the inhibition 
is 30-50% in the depleted. No significant dif- 
ferences in degree of inhibition of the -SH en- 
zymes, alkaline phosphatase, cathepsin, and 
beta-glucuronidase, were observed in the two 
animals after HgCl,. Perhaps some enzymes 
are less accessible to HgCl, because of de- 
creased permeability of the mitochondrial 
membrane to HgCl, or masking of -SH groups. 
Amperometric titrations of -SH groups with 
and without urea indicate more masked -SH in 
the particulate fractions of depleted-rat kid- 
neys. In vitro addition of HgCl, to kidney 
homogenates from depleted rats gave about the 
same degree of inhibition of Krebs cycle activ- 
ity as seen 24 hours after injection of HgClp. 
In the normals, in vitro inhibition was consid- 
erably less than for depleted rats. (Supported 
by USPHS grant RG-4566 (C2). ) 
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COORDINATION OF STOMACH MOTILITY INHIBITION IN 
THE CAT. Charles B, Shuey, Jr. and Sven G. 
Eliasson (intr. by A. F. Reid). Univ. of Texas 
Southwestern Med. School, Dallas. 

Earlier reports (Eliasson, Acta Physiol. 
Scand., Vol. 26, sup. 95, 1952) have presented 
data which indicate that extensive subcortical 
and cortical regions in the cat's brain partic- 
ipate in gastric motility inhibition, Other 
reports (Paintal, J. Physiol., Vol. 126, 1954, 
pp. 225) have shown the existence of tension 
receptors in the stomach wall. Continued 
studies with decerebrate cats have shown that 
stomach contractions evoked on electrical 
stimulation of the vagus can be inhibited by 
stimulation of the medullary reticular forma- 
tion, The inhibitory effect of the medullary 
formation on the excitability to vagal stimu- 
lation does not alter normal gastric motility. 
The points of stimulation and stimulus para- 
meters were the same as those from which skel- 
etal muscle relaxation could be obtained, If 
the gastric stretch receptors were stimulated 
by intravenously injected phenyl biguanide the 
effect of vagal stimulation was abolished, and 
no further inhibition could be obtained on 
medullary stimulation. Bilateral vagal sec- 
tion abolished the inhibitory effects of in- 
travenous pheny! biguanide and electrical 
stimulation of the medullary inhibitory area. 
Contractions: elicited on electrical stimula- 
tion of the brain stem remain unchanged after 
pheny! biguanide injection providing some 
support for the postulated splanchnic motor 
fibers to the stomach, 
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FATTY ACID ACTIVATION IN THE AMERICAN COCk- 
ROACH. A. N. Siakotos (intr. by C. C. Hassett) 
Physiology Division, U.S. Army Chemical Werfam 
Laboratories, Army Chemical Center, Marylana. 

Nelson has reported (Tenth Int. Cong. 
1956) that C2, Ch, Cio, and C16 fatty acids an 
activated by a fatty acid thiokinase in the 
cockroach Periplaneta americana. When the fat 
body of the cockroach is centrifuged at 25,000 
g, the thiokinase is found in the supernatant 
fraction. Materials of lower centrifugal value 
utilize free -SH in the absence of substrate 
fatty acids. The relative rates of fatty acig 
activation are 4:2:1 for acetate, octenoate, 
and laurate. The roach fat body thiokinase 
requires Co A, ATP, Mg++, and Patty acid for 
maximum activity as assayed by hydroxamate 
formation or free -SH disappearance. The um. 
stabilized enzyme preparation (buffered Sucrose. 
Tris, pH 7.5) lost 58.5 percent of its activity 
in 40 minutes and 75 percent of its activity in 
120 minutes, but in the presence of Co A and 
other accessory substances no detectable re- 
duction in activity was observed in three hours, 
The following properties of the enzyme will be 
discussed in detail: pH dependence, optimm 
substrate and co-factor concentrations, and 
fatty acid specificity. 
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NEUROPHARMACOLOGIC ASSESSMENT OF TOFRANIL (8) 
(IMIPRAMINE), A NEW ANTIDEPRESSANT AGENT. 
E. B. Sigg, Research Division, Geigy Pharmaceut- 
icals, Ardsley, New York 

Imipramine N-(3-dimethylamino-propyl)imino- 
dibenzyl hydrochloride, which is clinically 
effective in combating depression, has no stin- 
ulant effect in animals after parenteral admin- 
istration of 1-5 mg/Kg. Higher doses induce 
sedation. The low amplitude-fast frequency 
pattern of the ECoG of unanesthetized, paral- 
yzed cats is replaced by slow waves and spin- 
dles. Excitability of the directly or indir- 
ectly stimulated reticular formation is dim- 
inished. The threshold for thalamo-cortical 
recruiting responses is not significantly 
altered. In contrast to chlorpromazine the 
conditioned avoidance response in rats is fully 
preserved after single doses of 30 S.C. 
or after oral administration of 50 mg/Kg for 4 
consecutive days. After injection of 30 mg/Kg 
imipramine i.p. mice maintain their body tem- 
perature; barbiturates are only slightly poten 
tiated,and alcohol not at all; the tonic com- 
ponent of convulsions induced by electroshock 
or metrazol is suppressed. In cats, spinal 
mono- and polysynaptic reflexes remain intact. 
While sympathetic synapses are practically w- 
affected by imipramine, vagal synapses are 
blocked after i.v. doses of 1-3 mg/Kg. The 
carotid occlusion reflex isdiminished. Additi- 
onal experimental data pertaining to a possible 
mechanism of action of imipramine will be dis- 
cussed. 
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"DLE EAR MUSCLE ATTENUATION AT MODERATE 
oO LEVELS. F. Blair Simmons (intr, by 
pid McK. Rioch). Walter Reed Army Institute 
sthesearch, Washington, D.C. 

fats with chronically implanted round win- 
jg electrodes were used to study the function 
ii the tensor and stapedius muscles. Animals 
th both, one, or neither of the tympanic 
mscles cut were subjected to tones presented 
trough earphones. The stimulus was on continu- 
usly and systematically varied in frequency 
gi intensity. The voltage of the cochlear 
derophonic recorded in the awake cat was 

with that taken under deep barbiturate 

mesthesia. The de~muscled ears showed no 
wnsistent change with anesthesia, while the 
derophonics of the muscled ears increased an 
werage Of 15 db for sounds of intensities 
bout 80 db above threshold and 5 db for sounds 
war 40 db above threshold. The maximum 
changes were noted for tones below 1500 cps, 
wt most frequencies and intensities tested 
showed elevations under anesthesia. This would 
gem to indicate that the middle ear muscles 
we not only active at higher sound levels, but 
we also influential in sound transmission 
through the middle ear at lower intensities as 
wll. 
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RESPIRATION OF FROG SKIN EPITHELIUM AND EPITHE~ 
IAL HOMOGENATE. L, Skjelkvale*, K. Nieder* 

and BE. G. Huf, Department of Physiology, Medi- 
cal College of Virginia, Richmond, Virginia. 


In spite of the frequent choice of frog skin 
in studies on active ion transport there is a 
great paucity of knowledge about metabolic path- 
wys in skin epithelium, To fill the gap, work 
was begun on intact epithelium and homogenates. 
4 simple method will be described whereby epi- 
thelium can completely be removed from the cor- 
im, Comparative data will be presented on 
aineral composition and 09 uptake of epithelium 
and whole skin, 09 uptake of epithelium sus- 
pended in Ringer's was measured in the absence 
and presence of metabolites, inhibitors, com- 
petitors. Unexpected difficulties were encoun- 
tered in the preparation of epithelial homogen- 
ates, Stable homogenates can be prepared, 
however, in isotonic KCl. Such preparations 
have a very low 02 uptake unless the medium 
contains as essential factors: metabolites 
(e.g. pyruvate and fumarate), Mg, ATP, TPP, cy- 
tochrome C, liver concentrate, The influence 
of pH, Ca, Mn, thioctic acid was also studied. 
Epithelial homogenates and supernatants of ho- 
Mogenates contain a factor which strongly in- 
hibits the respiration of kidney homogenates 
ad, most likely, depresses the respiration of 
epithelial homogenate itself. 
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FACILITATION OF ADRENAL CORTICOSTERONE RELEASE 
FOLLOWING LESIONS IN THE MIDBRAIN OF FEMALE 
RATS. Margaret A. Slusher and Vaughn Critch- 
low (intr. by Earl Eldred). Depts. of Anat. 
and Physiol. Chem., UCLA Med. Center, Los 
Angeles, California. 

Lesions in the hypothalamus of male rats 
have been noted specifically to inhibit corti- 
costerone release following surgical stress 
(Slusher, 1958). A reverse phenomenon of spe- 
cific facilitation of corticosterone release 
has now been observed following midbrain les- 
ions in female rats. Four days post-operative- 
ly 7 of 21 rats exhibited increased release 
levels of corticosterone after surgical stress. 
The adrenal ascorbic acid (AAA) decrease varied 
from an inhibited to a fully normal response. 
These phenomena were observed in 4 unanesthe- 
tized and 3 nembutalized rats. The former were 
among those included in a recent study on the 
effect of midbrain lesions on ovulation and 
reported blocked (Critchlow, 1958). In the 
present series a midbrain lesion effective in 
inhibiting corticosterone release in 5 rats ap- 
peared consistent with inhibition in AAA de- 
crease and ovulation (in 3 rats checked). On 
the other hand, normal or elevated release lev- 
els of corticosterone were observed with inhib- 
ited ovulation and AAA decrease or with a norm- 
al decrease in AAA. These and earlier data 
suggest specific areas or pathways which are 
concerned with stimulatory (posterior hypothal- 
amus) and inhibitory (midbrain) mechanisms 
governing ACTH release. 
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THE DETERMINATION OF NOREPINEPHRINE METABOLITES 
BY ISOTOPE DILUTION. Alfred A. Smith, Jack W. 
Schweitzer and S. Bernard Wortis. 

The estimation of normetanephrine (I) and 
3-methoxy-4-hydroxymandelic acid (II) in fluids 
and tissues has required difficult quantitative 
procedures. With the addition of C-14 labelled 
I or II to the solution only the final estimate 
of changed specific activity need be quantita- 
tive. We have prepared I and II with specific 
activities of 106 cpm/uM. Vanillin cyanohydrin, 
made from C-14 KCN, is hydrolyzed to yield II 
(Shaw, McMillan, Armstrong, JACS, 23, 1958), 
while direct reduction of the same intermediate 
with LiAlH, yields I. Both compounds are re- 
covered in 30-40% yield. The recovery of un- 
labelled I or II following chromatography and 
elution is 95 to 98% in 12 trials. Colori- 
metric determination is made with a sensiti- 
vity of 1-2 ug by reaction with diazotized p- 
nitroaniline at pH 4. Following addition of 
the radioactive indicator to the urine, the 
compounds are acetylated, extracted and hydro- 
lyzed briefly in carbonate to yield II and N- 
acetylnormetanephrine. After chromatography 
the eluates are reacted with p-iodophenylsul- 
fonyl chloride (I-131) (Keston, Udenfriend, 
and Cannan, JACS, 71, 1949). The pipsyl der- 
ivatives are chromatographed and the change in 
the C-14/I-131 ratio determined from the iso- 
lated sample. By this technique amounts less 
than 0.1 ug I or II can be measured. 

Supported by a grant from the United States 
Public Health Service. 
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IODOPROTEINS IN THYROID CELL NUCLEI. 
D.W.E. Smith*, J. Robbins and J.E. Rall. 
Inst. of Arthritis and Metabolic Diseases, 
Bethesda, Md. 

Iodoproteins other than thyroglobulin have 
been found in normal and abnormal thyroid tis- 
sue. One of these proteins is associated with 
the nuclei as isolated by the two phase sucrose 
method. This iodoprotein, found in relatively 
large amounts in a transplantable rat thyro‘d 
tumor (Woliman's line 1-8),was labeled in vivo. 
Approximately 10% of the administered 1151 was 
found with the tumor nuclei. Attempts to solu- 
bilize the labeled material with 0.15 M NaCl, 
ethanol, acetone, ether, chlorcform:methanol 
(1:2) and RNAse were unsuccessful. Digitonin, 
Nossal disintegration, desoxycholate, DNAse, 
0.2 M HCl, and distilled water solubilized from 
10 to 25% of the iodoprotein. Extraction of 
the nuclei with 1 M NaCl followed by 0.1 M 
NaOH (0°C) solubilized about 80% of the labeled 
material of which about 65% was in the NaOH. 
Brief treatment of the 1M NaCl residue with 
pepsin and trypsin solubilized over 90%. The 
alkali-solubilized iodoprotein, studied in the 
ultracentrifuge, sedimented slowly (S709 yj 24S) 
and did not behave as a lipoprotein in floata- 
tion studies. It had a minimum solubility 
between pH 4 and 5, and paper electrophoresis 
indicated that it was negatively charged at 
pH 8.6. DEAE cellulose column chromatography 
suggested that the NaOH extract contained 
several iodinated components. 
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EFFECTS OF GAMMA RADIATION UPON 
ARTERIES AND THEIR VASA VASORUM. 
Durwood J. Smith and Henry C.Forrester*. 
Dept. of Pharmacology, Univ. of Vermont 
Med. School, Burlington, Vt. 

Several immediate effects upon isolated 
surviving arteries from cat, swine, dog and 
man have been recorded during irradiation 
(Co-60) at a dose rate of 55r/minute. A 
plethysmographic technique (Circulation 4: 
890, 1951) was used. The ‘most consistent 
effect was a significant decrease in the vasa 
vasorum flow. After the arteries had received 
1500 r the vasa flow was reduced 25%; after 
3000 r had been delivered the vasa vasorum 
flow was less than 50% of control values. 

In 20-25% of the experiments a small decrease 
in vasa flow occurred within the first 3 minutes 
A few specimens have shown marked vaso- 
constriction of the arterial wall after receiving 
500ror more. These and other direct and 
immediate effects of gamma radiation upon 
vascular tissue will be discussed. 
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CHANGES IN CELL AND PLASMA VOLUMES OF VARIOUS 
ORGANS PRODUCED BY A MASSIVE TRANSFUSION oR 
BY HEMORRHAGE IN DOGS. Edwin L. Smith, 
L. Kraintz* and R. A. ins. The versity 
of Texas, Dental Branch and lor Medica) 
College, Houston, Texas. 

With a transfusion of 114 cc/kg of bloog 
there was an increase in the red cel] volume 
per gram of tissue and organ except for the 
spleen. The liver was the primary site for 
trapped cells. After a hemorrhage of 46 ¢ of 
the initial blood volume, 2.4 cc/kg of rea 
cells were trapped according to the blood 
volume calculations but these <ells were not 
recovered from the organs. All tissues of 
the transfused dogs contained more plasma 
than the controls, whereas after a massive 
hemorrhage 7.0 cc/kg of fluid with a mean 
protein content of 3.2 gm/100 cc entered the 
circulation; 6.7 cc/kg of fluid was lost from 
the organs with 67 % of the total coming frog 
the stomach, intestine and skin. Calculations 
of residual plasma from the organ data were 
in good agreement with the blood volume 
calculations. Thus residual plasma remained 
essentially the same percentage of the blood 
volume in the control and bled dogs and 
represented a greater portion of the blood 
volume of the overtransfused dogs. 
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ANTIBODY FORMATION IN SPLENECTOMIZED, IR- 
RADIATED MICE AND RATS. Falconer Smith 
Grenan* and Kristin Lundet. 


> ed e 

Total omy resulted in a 20% redu- 
tion in the average peak hemolysin titer in 
groups of mice of an inbred strein (NIH) gives 
single intraperitoneal injections of sheep 
erythrocytes. 0n the other hand, splenectay 
of Sprague-Dawley rats was not associated with 
an alteration in the magnitude of peak titer 
after a single intraperitoneal antigen injec- 
tion. Groupe of omised or sham oper- 
ted mice and rats were given whole body ex- 
posures to X rays in the sublethal range, 150- 
300 r and immunised with sheep 
one week later. Hemolysin titers in 10 splen- 
ectomised mice immunised after exposure to 250 
Yr averaged < 1:10 compared to 1:33 for their 
sham operated irradiated controls although no 
serum hemolysin was observed in intact o 
splenectomized mice after exposure to 300 r. 
Splenectomized rats tested after exposure to 
150, 250 or 300 r had lower hemolysin titers 
than their sham operated controls. These 
preliminary results suggest the possibility 
that function of the spleen in hemolysin form- 
tion is different in the two species. 
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a GASTRIC SECRETION IN THE SPIDER MONKEY, 
g,P, Smith* and F. P. Brooks. Department of. 
Physiology , University of Pennsylvania, Phila- 
delphia, Pennsylvania 

Three spider monkeys (ateles) weighing 2-3 
kg, were equipped with chronic gastric fistulae. 
(astric content was collected by dependent 
drainage for 3 hours after an 18 hour fast. 
With the animals restrained in a chair, the 
ean hourly collection in 18 experiments was 
5,510.4 S.E.ml. The gastric content of 2 of 
the monkeys was titrated to a pH of 3.5 with a 
resulting acidity of 84%1.5 S,E.mEq/1 and to 
7 with an acidity of 105*4, For the 3rd 
nonkey, the values were 31*6 and 4646 mEq/1 
respectively. In 12 experiments collections 
vere made with the monkeys free in their cages, 
There was then no difference between monkeys in 
+ concentration titrated to pH=3.5. The mean 
value was 9045 mEq/l. During restraint, the 
tw monkeys with high acidities showed the fol- 
lowing concentration of electrolytes; Na=48°5, 
ye15*4, and Cl=144*1 mEq/l. Pepsin concentra- 
tion was 376428 P.U.hgbx 10~4/ml. For the 
third monkey the values were Na=7172, K=1atl, 
and C1=13022 mEq/l. The pepsin concentration 
as 3uih6 P.U.ABx 10-4/m1. 
(Supported by Grant No. RG5007, National 
Institutes of Health) 
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MAGNESIUM@® =D LIVER DAMAGE, J. W. IH, Smith, 
William O, < ath, M, J. Keyl, and C. G, Gunn 





Uintr. by A. N. Taylor). Depts. of Physiology 
and Medicine, Univ. of Oklahoma Med. Center, 
and V. A, Hospital, Oklahoma City, Okla, 
Isotopic magnesium (as the chloride) 
injected subcutaneously into young rats appears 
in the serum at peak specific activity in 10 
ninutes, falls to 1/2 that value in 30 minutes, 
and to 1/10 that value in 2 hours, Heart and 
kidney are relatively active at 2 hours, having 
Sand 6 times, respectively, the value of the 
serum; normal liver is moderately active (3.5 
times serum level), whereas skeletal muscle 
ani brain are relatively inactive (0.6 times 
Serum level). These data are consistent with 
those found in the dog by Brandt et al 
Metabolism 7:355,1958), When liver damage is 
produced, the activity of liver exceeds control 
values by 25 to 300 percent. This increase in 
activity is related to (1) the degree of damage 
as determined by gross and microscopic 
inspection, and (2) the amount of hepatotoxic 
substance previously administered. Neither 
pre-loading the animals with magnesium nor 
increasing the carrier dosage of magnesium (as 
the chloride or the sulfate) has a significant 
effect on control and experimental results. 
These findings will be related to external 
Scanning of the isotope in animals and in man. 
(Investigations supported by grants from NIH.) 
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METABOLIC EFFECTS OF OUABAIN AND DINITROPHENOL. 
Jay A. Smith. ‘The Chicago Medical School, 
Chicago, Illinois. 

Ouabain (0.05 mM) increases @o and incidence 
of arrhythmias of embryonic chick hearts. DEP 
does not alter Do at 0.01 mM or less, increases 
We at 0.025 mM, and increases then decreases 
Qz at 0.C5 mM or more and increases the inci- 
dence of arrhythmias. Ouabain and DNP given 
simultaneously produce the characteristic 
effects of ouabain alone when the concentration 
of DHP is 0.025 mM or less and of DNP alone when 
the concentration of DNP is 0.05 mM or more; the 
effect of ouabain on the beat is exaggerated by 
DNP. The gross similarity of the responses 
produced by ouabain and by DNP suggests that 
both act through similar mechanisms, possibly 
as uncoupling agents. Ouabain, given to hearts 
previously exposed to DNP, now produces a slight 
or marked decrease in Qo proportional to the 
concentration of DNP. Under these conditions 
ouabain seems to hasten the speed of onset of 
the full effect of DHP. 
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EFFECTS OF DIENCEPHALIC STIMULATION ON CARDIO- 
VASCULAR RESPONSES IN CLOSED-CHESTED DOGS. 
Orville A. Smith, Jr.,* Suhayl J, Jabbur* and 
Robert F, Rushmer (intr, by N. B, Everett) 
Depts. of Physiology & Biophysics and Anatomy, 
Univ. of Washington School of Med., Seattle, 
Wash. 

Gauges were placed directly on the left ven- 
tricle and aorta of dogs, which were permitted 
to recover from this operation before records 
were taken. Stimulating electrodes were chroni- 
cally implanted in the hypothalamus in some ani- 
mals, and acutely placed there in others, The 
heart rate, the left ventricular diameter and 
pressure, and the aortic flow were the primary 
variables measured in both conscious and anes- 
thetized dogs. In preliminary investigations, 
the effects of various anesthetic agents on the 
cardiovascular response to stimulation were de- 
termined, The responses under chloralose were 
the most similar to those derived from unanes- 
thetized animals. Precise control of stimulus 
spread by means of bipolar coaxial electrodes 
resulted in independent, isolated changes in 
heart rate, ventricular pressure, or heart size, 
In addition, patterns of response involving most 
of the possible combinations of these three 
parameters were obtained, The loci of all re- 
sponsive points were determined by the Prussian 
blue technique for iron, (Supported by a grant 
from the National Heart Institute.) 
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ACCURACY IN METABOLIC MEASUREMENT ATTAINED 
WITH AN ANALOG SYSTEM. P. E. Smith, Jr.,* 
G. J. Stopps*, and Lucien Brouha. Haskell 
Lab. for Toxicology and Industrial Medicine, 
Newark, Delaware. 





Energy expenditure associated with work has 
been computed from measurement of expiratory 
air flow and O05 and COp fractions, using the 
data handling system described by us at the 
1957 meeting. The values are stored in the 
form of voltages on magnetic tape and then 
calculated by an analog computer. In order 
to check the accuracy of the metabolic compu- 
tation, expired air samples were collected in 
a Tissot and the results of their analysis 
were compared with the continuously computed 
values over the same period of time. This 
comparison revealed weak points in the system 
and provided a basis for evaluating the tech- 
niques used to elimi: ate them. The most im- 
portant addition to the system is an automatic 
means for insuring zero stability. With this 
system discrepancies hawe been reduced below 
5 percent. 
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FACTORS AFFECTING PHOSPHORYLATION IN COLD ACC- 
LIMATION. Robert E.Smith and Alan S.Fairhurstt? 
Dept.of Physiology, UCLA Medical School, Calif. 

A series of cell fractionations have been car- 
ried out with livers from normal and cold-accl. 
(2°c for 50 days) adult male Long-Evans rats. 
Comparative studies will be reported on oxygen 
utilization, phosphorylation and other properties 
of mitochondrial systems of varying degree of 
purity in respect to extramitochondrial compon- 
ents.In acclimated animals a suppression of P/O 
was obtained only in systems where other cell 
components were present in addition to mitochond- 
riayhowever,with further washing of the mito- 
chondria the P/O of those from cold animals rose 
to levels identical with that of the controls. 
Similar studies were made with thyroidectomized 
animals treated with graded dosages of 1-thyroxin 
(0, 3,10, 30,100 igm/day for 14 days). Again, phos- 
phorylation was depressed only in systems contain- 
ing extramitochondrial components,while with 
thoroughly washed mitochondria normal P/O values 
were obtained at all dose levels. These suppress- 
ions of phosphorylation are not explained by 
differences in G-6-Pase activity,but would app- 
ear rather to be related to the presence of some 
unidentified physiological agent in the phosphory- 
lating system. 
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RENAL EFFECTS OF REESTABLISHMENT OF BLOOD 
FLOW TO ISCHEMIC LIMBS. OD. D. Sn and 
G. S. Campbell. Oklahoma City V. . and 
Univ. o a. Med. Center, Oklahoma City, Oklo, 


In the human, reestablishment of blood flow to prey- 
iously ischemic muscle may be followed by hypotension 
oliguria, and death. Injection of bovine myoglobin in. 
to the aciduric dog results in decreased glomerular fi]- 
tration rate (GFR) and renal blood flow (RBF), (Corco- 
ran and Page, Texas. Rep. Biol. and Med. 3:528, 544, 
1945). 


After four hours of hind limb ischemia in 16 dogs, 
the hind limbs were perfused via cross-circulation for 
six hours with 8 control and 8 unilaterally nephrecto- 
mized dogs. Urinary pH was maintained 6.5 or less 
and arterial BP was maintained at control levels with 
dextran infusions. Serial urine and plasma myoglobin 
and hemoglobin concentrations were determined. 
Twenty-four hours following muscle perfusion GFR wo; 
75% and RBF 60% of control. No animals exhibited 
oliguria or persistent increase in BUN. GER and RBF 
returned to normal within two weeks. Within 12 hours 
after perfusion 5 of 16 dogs were dead and these 5 dog 
had plasma K up to 10.6 m Eq/L, BUN up to 51 mg%, 
P up to 9.0 mg% at the end of the cross-circulation 
period. Histological examination of the kidneys in 
control and nephrectomized dogs revealed tubular de- 
generation and numerous protein casts. 
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THE EFFECT OF ATROPINE AND CHOLINE ON THE REN- 
AL EXCRETION OF Nat, K+, Ht AND Cl” BY THE D0, 
Sidney Solomon, Betty Jane Davis and Owen Riley 
Boone. (Intro, by E. Fischer). Department of 
Physiology, Medical College of Virginia, Rich- 
mond, Virginia. 


The effect of monovalent organic cations on 
certain renal processes is being studied in or- 
der to obtain information about possible con- 
petitive effects with inorganic cations for 
kidney transport. Choline infusion produces 
extrarenal pharmacological effects causing the 
death of animals, which can be counteracted by 
atropine and by artificial respiration if need- 
ed, The antidiuretic action of atropine is 
not «lways seen, but when it is observed, it 
is ofven accompanied by some reduction in Uy, 
+ Ug}. Choline infused at low doses uniformly 
raises the urinary pH and decreases Uyg. In 
most experiments U;; falls and in some 
Ug also falls distinctly. At high infusion 
rates, choline produces diuresis, despite atro- 
pine, urine pH still remains high, but the ex 
cretion of the other electrolytes is enhanced, 
The quantity of choline excreted is less than 
the amount filtered, However, in a small mm 
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ber of experiments at high loads the quantity . 
excreted was greater than that filtered. in 
(Supported by N.I.H. Grant H-3676). At 
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* NATION IN RABBITS FOLLOWING HEMOLYTIC 

ANSFUSION REACTIONS. Theodore H. Spacek and 

parbara Rosenthal. Dept. Hematol., e Div. 
ore Hospital, New York. 

The present study was undertaken to clarify 
the pathogenesis of the defibrination syndrome 
following incompatible transfusions. Rabbits 
yere given intravenous transfusions of about 10- 
cc of washed, packed rbcs. No defibrination 
resulted from transfusion of rabbit cells either 
intact or lysed by freezing. Minimal defibrina- 
tion followed transfusion of human rbcs in non- 
immunized rabbits, all of which had low anti- 
human rbc titers (<1:8). These animals showed a 
drop in fibrinogen of about 25% and slight re~ 
duction in prothrombin within an hour after 
transfusion. Rabbits immunized against human 
res (titers averaged 1:256) or those passively 
igmunized with rabbit immune serum tolerated 
transfusion of human rbcs poorly, with high 
prtality. The surviving animals sustained a 
fall in fibrinogen of >35% with corresponding 
depression of prothrombin within 1 hour after 
comletion of transfusion. Transfusion of hemo- 
globin supernate or washed stroma from lysed 
human rbcs was well tolerated by immunized rab- 
bits, and little or no defibrination resulted. 
fluman rbcs transfused into the portal circula- 
tion of animals was tolerated considerably bet- 
ter than those given intravenously. Defibrina- 
tion correlated poorly with hemoglobinemia, well 
vith depression of P32 chromic phosphate clear- 
ance from the blood. It is concluded that hemo- 
lytic transfusion defibrination in rabbits prob- 
ably represents effects of a systemic immune re- 
action rather than liberation of rbc coagulants. 
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LABELED FIBRINOGEN AND FIBRINOGEN ANTIBODY 
STUDIES IN TUMOR-BEARING RATS AND DOGS. 





Irving L. Spar*, William F. Bale and Ruth L. 
Goodland*, Dept. of Radiation Biology, Univ. 


of Rochester School of Medicine & Dentistry, 
Rochester, N. Y. 

Recent work has shown (Spar, Goodland and 
Bale, in press, Proc. Soc. Exp. Bio. Med.; 
Pressman & Day, personal communication) that 
atibody prepared against the Murphy-Sturm 
rat lymphosarcoma reacts strongly with rat 
fibrin and that an 1151 1abeled antibody to 
rat fibrinogen localizes in vivo with high 
preferentiality in this tumor. Further 
studies indicate that 1131 janeled rat 
fibrinogen is deposited preferentially in 
this tumor, 8-16% of an intravenous dose in 
one gram tumors in 100 gram rats. Experi- 
mental radiation therapy with highly radio- 
active intravenously administered fibrinogen 
is now underway. Dogs with spontaneous tumors 
have also been injected intravenously with 
labeled antibody to dog fibrin. The blood 
level of circulating antibody at one day was 
1.64 of the injected dose in 1% of the 
mimals' weight of blood, and 5.0% three days 
after injection. Substantial tumor locali- 
tation of 1151 as measurec by biopsy occurred 
in 2 of 6 injected dogs. Work supported by 
Atomic Energy Commission, 
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ON THE ORIGIN OF PLASMA CELLS AND THE 
PRODUCTION OF ANTIBODY. R. S. SPEIRS 
Dept. Anatomy, S.U.N.Y., Brooklyn, N.Y. 
Repeated injections of antigenic 
material produces an increase in number 
of eosinophils and plasma cells. Studies 
of the cellular responses following a 
challenging injection indicate a prog- 
ressive increase in number of eosinophils 
at the site of injection and in the 
regional lymph nodes until the 4th day. 
After 6 days, the number of eosinophils 
begins to decrease and as they disappear, 
Plasma cells appear and antibodies are 
detected in the serum (Annals N.Y.A. Sci. 
78:283.1958).Experiments using tritiated 
thymidine to label dividing cells, 
indicate that plasma cells are formed as 
a result of morphological differentiation 
and not as a result of cell division. 
It was noted that eosinophils are phago- 
cytized by reticuloendothelial cells 
which then undergo morphological changes 
leading to an increased cytoplasmic 
basophilia. 

The above observations led to a 
theory of antibody formation which 
envisions the reaction of eosinophils 
with antigen. forming an enzymatic 
template. Phagocytosis of these sensit- 
ized eosinophils by reticuloendothelial 
cells results in the transfer of the 
template to the macrophage with sub- 
sequent antibody formation ard 
concurrent transformation of tue 
phagocytic cells into plasma cells. 
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EFFECT OF AMMONIUM CHLORIDE ON RADIOSTRONTIUM 
EXCRETION IN MAN. 


ail Jogsch-Samechann- finer. by Dr. Eugene Y. 
Berger) Div. of Neoplastic Dis., Montefiore 


Hosp. , New York, N.Y. 

The enhancing effect of lly administered 
NH,,Cl on radiostrontium (Sr55) excretion in the 
early phase of the study has been demonstrated 
in patients receiving a low or high calcium in- 
take. In order to study its "late" effect, 

9 gm NH,,Cl were given orally per day on five 
ousaeseive days starting the 15th day following 
intravenous injection of Sr¥5, to nine patients 
receiving a constant, analyzed, low calcium 
diet. _ peng of urinary and fecal calcium 
and of were determined daily during the 
entire study. Concomitant with increased cal- 
ciuria induced by NH,Cl, the urinary Sr) ex~ 
cretion increased, though this excretion was 
low in percent of dose by study day 15, the re- 
moval of S from day 15-25 in percent of dose 
remaining in the boly ranged up to 18% beyond 
the control excretion. NH,Cl was also given to 
patients receiving a high calcium diet to study 
the "late" effect of both factors radio- 
strontium excretion. The excess excretion 
in the late phase of NH,Cl study was higher in 
patients receiving 8 low than a high calcium 
intake ani correlated well with the increased 
calciuria. 
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THE MEASUREMENT OF BLOOD FLOW IN EXPERIMENTAL 
ANIMALS BY MEANS OF IMPLANTED ELECTROMAGNETIC 
PROBES (MOTION PICTURE). M.P.Spencer, A.R. 
Cordell*, A.B.Denison,Jr., C.A.Barefoot*, and 
H.H.Spencer*. Dept. of Physiology and Pharma— 
cology and Dept.of Surgery,Bowman Gray School 
of Med., Winston-Salem, N. C. 

A color and sound movie will demonstrate the 
direct recording of the time-course of left 
ventricular stroke volume from the ascending 
aorta of conscious dogs. The waterproof plas- 
tie-encased magnets are implanted under sterile 
technic and connected, after recovery fram sur- 
gery with subcutaneous leads to the 2),0 cps 
square-wave electromagnetic flowmeter. Three 
types of surgical probes, according to shape 
of the core have been designed. (1) U-shaped, 
sensitive and versatile, (2) C-core, most use=- 
ful on large vessels, and (3) I~type for small 
vessels difficult to reach with the other types 
Coils A & B alternately energized with D. C. 
Arrows indicate direction of magnetic flux. 
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PATTERNS OF AUGMENTING AND RECRUITING WAVES IN 
THE DEPTHS OF THE SENSORIMOTOR CORTEX OF THE 
CAT. WA and J, M, Brookhart (intr. 
by A. Tunturi). Dept. of Physiology, Univ. of 
Oregon Med. School, Portland. 

Distinction between cortical augmenting and 
recruiting waves (EEG & Clin. Neurophysiol. 8: 
427=hhh,.1956) prompted further investigation 
of these waveforms by recording them at known 
depths within the sensorimotor cortex. Enamel 
insulated nichrome wires of 12.5 and 25 p were 
driven by a micromanipulator into the S-M cor- 
tex after pia-arachnoid dissection, and depth 
distributions of both the evoked potentials and 
grouped unitary discharges were analyzed. Hist- 
oOlogic control was achieved by electrolytic de- 
position and subsequent staining of Ni ions. 
Augmenting and recruiting waves characteristic- 
ally waveforms of opposite polarity 
in the cortical depths: the augmenting waves 
began as a negativity in the region of the 3rd 
and 4th layers which then ascended toward the 
surface; the recruiting waves, initially eur- 
face negative, were dominated by a deep early 
positivity of large amplitude even in record- 
ings from the white matter. However, some re- 
sponses which satisfied the suggested criteria 
of "pure" augmenting or recruiting responses 
as applied to surface recordings showed a mix- 
ture of patterns when recorded within the cort- 
ical depths. It is concluded that what is 
ostensibly a single class of surface potential 
changes may sometimes be produced by the alge- 
braic summation of at least two basically dif- 
ferent forms of cortical response as recorded 
within the depths. 
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POTENTIALS OF CORNEAL EPITHELIUM. N.Sperelakis 
and A.M.Potts (intr. by D.B.Heckel)~ Opbthaist 
Research, Western Reserve Univ., Cleveland, 
Potentials as high as 28mv. were found 

across the epithelium of bovine and rabbit cor- 
neas by use of wick electrodes. The outside of 
the epithelium was negative relative to the ip. 
side or sclera, hence in the seme direction as 
the frog skin potential. The trans-epithelia) 
potential (TEP) was also recorded by using as 
reference an area of epithelium injured by 
scraping. Transient reversal of the TEP to yaj. 
ues as high as +45mv. was produced by water 
added to a local area of the outer epithelia) 


surface; scraped areas did not show this effect, 


The TEP reversal reached maximum within 10 sec, 
and often returned to the resting value after 
several minutes; the return was greatly speeded 
by addition of 0.15M.NaCl. Microelectrodes were 
used to penetrate the epithelium from outside 
to inside in corneas bathed in 0.15M.NaCl, 
Generally two sharp potential jumps were found, 
both negative relative to the bathing mediun, 
The first major step was to about 25mv. and the 
second to about the 55mv. level. Further pene- 
tration produced a sharp jump back towards the 
first step level. Large-tipped electrodes did 
not give the second step. The results may indi- 
cate that the second major step is a resting 
potential of about 30mv. from the basal epi- 
thelial cells which probably does not contri- 
bute to the TEP. Rather the TEP may be located 
across the basement membrane. Work is underway 
to localize the sites of the two steps by dye 
electrophoresis. 
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SEMEN COAGULASE, A NEW ENZYME. 

Joseph F. Speyer (intr. by William Goldring). 
Dept. of Urology, New York Univ. College of 
Medicine, New York City. 

The coagulation of rat and guinea pig semen 
after ejaculation is the result of the action 
of vesiculase, an enzyme of the coagulating 
gland, on the seminal vesicle secretion. 
Gotterer and Williams-Ashman (Proc. Soc. Exper. 
Biol. & Med. 94:60, 1957) have found that the 
coagulation of extracts of seminal vesicle se- 
cretion by vesiculase can be followed turbido- 
metrically. They showed that the reaction has 
a lag period, inversely proportional to the 
amount of vesioculase added, followed by rapid 
coagulation. Versene was found to inhibit coa- 
gulation when added at the start of the reac- 
tion, but not when added after the lag period. 
We have isolated a heat stable protein, desig- 
nated coagulinogen, from seminal vesicle seore- 
tion. Coagulinogen is the coagulable protein 
of the seminal vesicles, but is not affected by 
vesiculase. Another seminal’ vesicle fraction 
contains a heat labile protein, designated pro- 
coagulase. The following reactions apparently 
take place. 

1) procoagulase ------ > coagulase. 

2) coagulinogen ------ >» coagulated protein. 
Vesiculase catalyzes reaction 1) and coagulase 
catalyzes reaction 2), only the first reaction 
is versene sensitive. The observed lag period 
is inversely proportional to vesiculase and 
procoagulase concentration and can be shortened 
by preincubation of these two components only. 
The rate of coagulation is proportional to co- 
agulase. 
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ss of resting tremor to mesencephalic 
tegnentum and pallidum in,man and cat. s 
Spie oT. is,G.L. Alexander 
zekely. Depts. of Exptl.Neurol.& Neuro- 
gurg, Temple Univ. Med. Center, Phila., Pa. 
In analogy to animal experiments it could 
be shown that on stimulation of the human mes- 
qeephalic tegmentum a latent resting tremor may 
become manifest; an existing tremor may be in- 
creased. The electrogram of an area located 
dorsal from the nucleus ruber, medial from the 
thalamic tract, presumably of cells of the 
reticular formation,was recorded in parkinsonian 
patients similtaneously with the electrograms 
of the shaking arm, At least in some time in- 
tervals, groups of waves appeared in the teg- 
mntal electrogram synchronous with the tremor 
yduring other periods, only the back- 
activity of the tegmentum was noticeable. 
mall lesions of this area were able to abolish 
the tremor or at least to reduce it. In order 
to test our theory based on observations in man 
(archNeur. & Psych. 71:598,1954) that the 
pallidum sends facilitating impulses to lower 
tremorgenetic areas,pallidal and mesencephalic 
(tegmental)stimalation were combined in cats. 
Pallidal stimlation augments the amplitude of 
a tremor produced by stimulation of the mes- 
encephalic tegmentum or,combined with subthres- 
hold mesencephalic stimulation, elicits a tre= 
wr, even after degeneration of the internal 







(Mided by Grants No. B70 and BF 7123 National 
Institute for Neurological Diseases and Blind- 
ness, U.S PelleSe)s 
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(SMORECEPTORS IN THE CAT. R.D. Squires, Paul 
an* and Mary Zemach™, Depts. of Physiol. and 
Med., Univ. of Penn. Med. School, Phila., Pa. 


Intracarotid infusions of hypertonic sodium 
chloride, sodium sulfate and sucrose into water 
loaded cats anesthetized with chloralose pro- 
duced antidiuresis, whereas, intracarotid in- 
fysions of urea did not. Isotonic intracarotid 
infusions of these substances tended to produce 
diuretic rather than antidiuretic responses. 
Intravenous infusions of both isotonic and 
hypertonic sodium chloride solutions also 
tended to increase the rate of urine flow. 

With the exception of urea a transient increase 
in the rate of renal sodium excretion followed 
the intravascular infusion of the above men- 
tioned substances. The rates of renal potassi- 
w and creatinine frequently paralleled the 

rate of sodium excretion. These data, for the 
mst part, confirm the observations made by 
(Verney, Proc. Roy. Soc. B 135, 25, 1947) and 
fail to confirm the observations of (Zuidema, 
Clarke and Minton, Am. J. Physiol., 187, 85, 
1956) and (Ginsburg and Brown, in The Neuro- 
hypophysis, 109, 1957, Butterworth Scientific 
Publications, London, England). 
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EFFECTS OF PROTEIN INTAKE ON CHOLES- 
TEROLEMIA AND ATHEROGENESIS IN MATURE 
CHICKENS ON HIGH-FAT, HIGH-CHOLESTEROL 
DIETS. J. Stamler, R. Pick and L. N. 
Katz (asst. by D. tentury#, P. Johnson* 
and C, Kakita#). CV Dept., Med. Res. 
Inst., Michael Reese Hosp., Chicago, 
I o 

Previous studies demonstrated that 
severity of hypercholesterolemia and 
atherogenesis in growing cockerels on 
high-fat, high-cholesterol diets was 
inversely proportional to protein con- 
tent of the ration (Circ. Res., 6, 
47, 1958). The present experiments 
demonstrate that these findings occur 
in mature, grown roosters and egg-lay- 
ing hens. 
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A COMPARISON OF THE INITIAL CARDIAC FORCES AND 
THOSE SIMULTANEOUSLY RECORDED BY THE BALLISTO- 
CARDIOGRAM. Isaac Starr. Dept. of Therapeutic 
Research, Ve enna., Phila., Pa. 

The cardiac forces of the first 0.08 sec. of 
ejection can be calculated from data secured 
when cardiac function was simulated at necropsy. 
In 76 simulated systoles in 7 subjects this 
force has been compared with the force recorded 
in the I wave of the ballistocardiogram which 
occurs simultaneously. The regression of these 
data parallels the line of perfect agreement be- 
tween the forces, but the forces recorded by the 
ballistocardiogram are somewhat smaller. The 
correlation coefficient is 0.79 whereas a value 
of 0.29 is significant for p = 0.01. The differ- 
ence in magnitude is easily accounted for theo- 
retically. A better estimate of initial cardiac 
forces can be made from the slope of the H-I 
segment than from the I wave. Consideration of 
differences in the size of the body has not as 
yet improved the estimate significantly. We con- 
clude that the initial systolic deflection of 
the ballistocardiogram is essentially an example 
of Newton's 3rd law of motion and so is directly 
related to the cardiac forces; in the later part 
of that record the relation to the cardiac 
forces is much more complex. (Supported by re- 
search grants H=625 (C-C9) from the Natl. Insts. 
of Health). 
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EFFECT OF PARTIAL O2HB SATURATION ON THE INITIAL 
RATE OF 02 UPTAKE BY HUMAN ERYTHROCYTES. N.C. 

H “ - Dept. of 
Physiology and Pharmacology, Graduate School of 
Medicine, Univ. of Penna., Philadelphia and the 
Cardiovascular Research Institute, Univ. of 
California Medical Center, San Francisco. 

Forster and Roughton (J, Appl. Physiol. 11; 
290, 1957) evaluated the relative importance of 
(a) the resistance to diffusion of the pulmon- 
ary membrane, and (b) the rate of uptake of CO 
per unit gas tension by the blood in the lung 
capillary bed, in the overall CO exchange in 
the alveoli and concluded that they were about 
equally important. The problem with respect to 
02 has not been solved since its rate of uptake 
by red cells (6, in ml gas/min/ml blood) in the 
physiological saturation range (70-100%) is 
uncertain. @ = constant x ki x freduced Hb)where 
ke is the rate of combinatjon of Og with intra- 
cellular reduced Hb in mM“sec™~. We have meas- 
ured k! and @ at 37° C in humsn red cell suspen- 
sions at OoHb saturations from 0 to 100% with a 
Hartridge-Roughton continuous flow rapid re- 
action apparatus using a fine platinum 02 
electrode to follow the reaction's progress. 
Several lerge precision-bore motor driven 
syringes were used to impell the reacting fluids. 
k# increases as O2Hb saturation increases; re- 
duced Hb obviously falls. The net effect is to 
maintain @ approximately constant as O2Hb rises 
from 0 to about 85% saturation, above which k# 
remains relatively constant and 0 declines to 
zero. 
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SOME PHYSIOLOGICAL PROPERTIES OF CEREBRO- 
CEREBELLAR SYSTEM. A, M. Stoiber#and R. S. 
Spiders Chicago. wae 
With recording electrodes oriented 
mediolaterally on crus I, stimulation of the 
contralateral anterior sigmoid gyrus in the 
cat evokes a response characterized by two 
unidirectional peaks followed by a more pro- 
longed after-potential. The first peak 
(primary response) reflects a surface-positive 
potential developed at the medial electrode 
and is indicative of either the afferent signal 
or an early stage of cerebellar activity. The 
second peak (secondary response) has a latency 
corresponding to surface-negative potential at 
the lateral electrode and represents activity 
of neurons intrinsic to the cerebellar cortex. 
Using repetitive stimuli and observing changes 
in the primary and secondary responses, various 
properties of cerebro-cerebellar relationships 
were studied. The secondary response does not 
follow the rates of stimulation as readily as 
does the primary response especially above 
60/sec. Recruitment of the secondary response 
was observed. The time course of facilitation 
was demonstrated by use of single test shocks 
following a 3 second period of stimlation of 
30-100 shocks/sec. The facilitatory process 
reached a value of 400%, was extended in time 
with the higher rates of stimulation and 
exhibited either immediate or delayed onset 
of a maximum 
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603 
RESTORATION OF ACTION POTENTIALS IN SOMUM 
DEPRIVED MAMMALIAN B AND C FIBRES BY BARIUM, 
R, W. Straub* and P (intr. by 
o We tute for 
Medical Research, Mill Hill, London, N, W, 4, 
The present investigation on effects of 
divalent cations in nerve was suggested by 


iindings of Fatt and Ginsborg (J Ua: 
516, 1958) that calcium, um 
ions maintain excitability in crustacean muscle, 


Desheathed bundles of A fibres from the 
tibial nerve, or bundles of B and C fibres fron 
the rabbit's cervical sympathetic trunk were 
mounted in a sucrose-gap apparatus for rec 

c action potentials, When the 
Ringer's fluid was replaced by isotonic soly. 
tions of either MgClo, CaClo, SrCl,, or Cap, 
impulse conduction in A, B, and C fibres was 
blocked, reversibly, within 2-3 min. In 
isotonic BaClj, however, block occurred in the 
A fibres only, while the B and C fibres con- 
timed to produce propagated responses. More 
over, the action potentials of both B and ¢ 
fibres gradually increased in duration (up t 
100 times) and amplitude. The effect of barim 
was reversible, but a prolongation of the actiq 
potentials persisted for about 30 min. after 
the fibres had been restored to Ringer's fluid, 


+ Present address: Albert Einstein College of 
Medicine, New York 61, New York. 


604 


THE THIOCYANATE SPACE OF RAT BRAIN. Bugere 
Streicher and Gilbert D. Press (intr. by James 
E. Birren). Section on Aging, National Insti- 
tute of Mental Health, Bethesda, Maryland. 

The entry of thiocyanate into the brain is 
restricted by the blood-brain barrier. How- 
ever, the brain/plasma ratio increases as the 
plasma level of the ion is raised (Lajtha, J. 
Neurochem. 1:216, 1957), suggesting that the 
Darrier 1s progressively inactivated concomi- 
tant with a depression of oxidative metabolia 
produced by the toxic action of thiocyanate. 
After a dose of 5 mM/kgm administered intra- 
peritoneally, the brain/plasme ratio is approx 
mately 0.14 and remains stable for 24 hours, 
although the thiocyanate levels in both blood 
and brain fall by 2/3 over this period. ‘The 
value of 14 percent is in good agreement with 
the inulin space obtained with brain slices 
(Allen, Arch. Neurol. Psychiat. 73:2h1, 1955), 
and indicates that approximately half of the 
brain chloride is intracellular. Data on the 
effects of age and drugs on the thiocyanate 
space will also be presented. 
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paysIOLOGY 


GRADED EXCITATION OF THE MUSCLE MEMBRANE, 

STRICKHOLM (intr. by J. Tobias) Dept. of 
foaiclogy, Univ. of Chicago. 

A small area of a frog sartorius mscle cell 
grface is examined for excitability by placing 
a smooth a a » Ringer filled, micropipette 
(5-20 m tip) against it. Local depolarization 
jg accomplished by passing current thru the pi- 
pette which is also used to monitor voltage. 
{iso measured is the a.c. impedance of the pi- 

resistance in series with the parallel 
combination of membrane impedance and the extra 
cellular electrical leakage paths between the 
pipette tip and cell surface. Local depolariza- 
tion with a step wave evokes, starting at 30- 
0 nV. depolarization, a single non-propagated 
negative graded response. These responses re- 
semble in form small action potentials and are 
about 5 msec. in duration (at 5°C). With in- 
creasing depolarization the magnitude of the 
local response increases gradually to several 
millivolts. However, as the depolarization ap- 
proaches 130 mV. the evoked local response di- 
minishes in amplitude, disappears at abt. 130 
wW,, and reverses sign with further depolariza- 
tion. Impedance measurements show a resting 
nembrane capacitance of 3-8 mF/cm* which under- 
goes almost no detectable change during the lo- 
cal response. The membrane resistance transien- 
tly drops to 2 to 5 ohms/cm@ and recovers al- 
mst as rapidly under maintained depolarization. 
Aside from the transient local response, the 
mscle membrane exhibits little rectification 
under continued depolarization and is quite 
unlike the squid giant axon in this respect. 


606 
SOME LUNG VOLUME FACTORS RELATED TO THE 
MEASUREMENT OF RESPIRATORY SENSITIVITY TO 
0g Re Ce Stroud*and K. E. Schaefer, U. S. 
Naval Medical Research Laboratory, New London, 
Connecticut. (intr. by E. S. Mendelson) 


A multiple correlation analysis of data 
from twelve subjects revealed a significant 
degree of correlation (r= 0.85) between residual 
volume and vital capacity, on the one hand, and 
the slope of the COo sensitivity curve, on the 
other, The possible significance of these re- 
lationships.is suggested by the observation 
that, utilizing correlation methods, it is 
possible to predict resting ventilation and 
alveolar PCO2 on the basis of the above lung 
volumes (r= 0,87). Thus, it would appear that 
interpretation of the classical C02 sensitivity 
measurements must take into account the effect 
of pulmonary mechanical and mixing factors upon 
the slope. 
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607 
BODY TEMPERATURE-METABOLISM RELATIONSHIPS IN 
RATS TREATED WITH CHLORINATED PHENOXYACETIC 
ACIDS. F. N. Sudak, C. L. Claff, M. H. Cantor 
and A. Greenberg (Intr. by H- D. Lauson) Dep't 
of Physiology, hbexs Einstein Coll. of Med., 
New York, and The Marine Biological Laboratory, 
Woods Hole, Massachusetts. 

Earlier reports by the authors (Claff, 
Sudak and Cantor, Biol. Bull. 113:326,1957; 
Sudak, Claff and Cantor, Biol. Bull. 113:357, 
1957) have indicated that body temperature and 
metabolic activity were affected by slight 
changes in ambient temperature in rats injected 
subcutaneously with 2,4-dichlorophenoxyacetic 
acid. The present study shows that body tem- 
perature and metabolism of these animals varied 
directly with a decrease or an increase in 
environmental temperature. The rate of change 
in body temperature was the same in both direc- 
tions. Body temperature(colonic )-metabolism 
curves showed @ Qip of 2-3 upon cooling and 
rewarming over a colonic temperature range of 
23-39°C. The effective dose of "2,4-p" was 
found to be 200-300 mg/kg. The duration of 
“poikilothermy" was between 1 and 7 hours and 
was maximal 2-3 hours after injection. The 
physiological properties of chlorinated phen- 
oxyacetic acid were related to the position of 
the halogen. Phenoxyacetic acids chlorinated 
in the 2,4-positions were physiologically ac- 
tive whereas para- and ortho-chlorophenoxyace- 
tic acids were not. "2,4,5-T" was as effective 
as "2,4-p" in interfering with thermoregulation 
in this species. (Supported in part by re- 
search grants H-3105 and H-3836 from National 
Institutes of Health, PHS.) 


608 
CRITIQUE OF CONDITIONAL SALIVARY RECORDING IN MAN. 
Cept. of Mental Hygiene, 
State of Maryland, Baltimore, Md. 

Failure to elicit the salivary conditional reflex in 
man is attributed to (a) inadequate instrumentation, 
(b inappropriate technique. Frequent defects in ap- 
paratus are illustrated graphically by lantern slides. A 
new method of registering the rate of flow is shown 
which permits rapid interpretation by inspection. 
Common complications in recording are illustrated. 
Findings include the demonstration that the saliva is 
secreted normally in an undulant rather than a steady 
fashion in response to a stimulus. The hypothesis 
is suggested that this is a manifestation of a homeo- 
static mechanism. 








Suzuki 


609 
MECHANISM OF INTssTINAL ABSORPTION OF 
CHOLESYSROL. R. Suzuki (intr. by M.Jd. 
Schiffrin), Univ. of Illinois, Chicago. 

It has been shown that bile is essential 
in the rat for the absorption of free and 
esterified cholesterol and that in bile fis- 
tula rats a mixture of C*‘-4-cholesterol, 
50 mg of choiesterol, 0.4 cc of oleic acid 
and 650 mg of ox bile extract (50% cholate) 
fed every 2 hrs during 24 hr results in a 
practically normal absorption of bile. It 
has been found that the same is true when 
the oleic acid is omitted and C4-4-choles- 
terol, 50 mg of choLesterol and 308 mg of 
Na-taurocholate (293 mg of taurocholate) is 
fed. It was hypothesized that a water solu- 
bie ester of cholesterol might be absorbed 
by the intestine of the bile fistula rat. 
Accordingly, the water soluble monocholes- 
teryl ester of butane-tetra-carboxylic acid 
was synthesized (Bios Laboratories) and fed 
to bile fistula rats. It was not absorbed, 
an average of 92% being recovered in the 
feces. On the assumption that some other 
water soluble cholesterol compound might be 
formed, bile fistula rats were fed a sypphe~ 
tic diet and then given cholesterol-4-cl ® 
50 mg cholesterol, 0.33 cc oleic acid and 
308 mg Na-taurocholate. The rats were 
killed and the intestine was extracted with 
normal saline. From 5 to & mg of saline 
soluble sterol was obtained containing 
radioactive sterol. 


610 
FUNCTIONAL RENAL DISTENSION IN PERINEPHRITI 
HYPERTENSION. H. G. Swann and M. J. Reiley. 
Dept. of Physiology, Univ. of Texas Med. 
School, Galveston. 

One kidney of dogs was wrapped in collodion- 
soaked bandages and the other removed. This 
caused malignant hypertension and, usually, 
fatal uremia in about 7 days. The fluids 
draining: from the incarcerated kidneys, after 
simultaneous clamping of artery and vein, were 
analyzed for volumes and hematocrits. The 
volume draining was reduced to 18 ml per 100 
gm of functionally distended kidney, as com- 
pared with 31 ml % for normal dogs or for dogs 
after heminephrectomy. Both vascular blood 
and interstitial fluid were involved in this 
reduction. A reduction to 21 ml % was found 
compatible with life. But a reduction to 16 
ml % was incompatible with life for the 
animals soon died in fatal uremia. Severe 
reduction in the volume of interstitial fluid 
was apparently the critical change in the 
latter case. It is the reduction in functional 
distension, it is postulated, which is the 
stimlus to the kidney's own feed-back mecha- 
nism of renin secretion; this usually restores 
functional distension to normal by inflating 
the kidney with a higher blood pressure. But 
in the present experiment, this was impossible 
because of the straight-jacketing effect of 
the incercerating collodion hulls. The failure 
of distension then lead to malignant hyper- 
tension and, finally, when it was extreme, to 
the inflexible behavior of the kidney which is 
characteristic of fatal uremia. 
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611 
AMINO ACID LEAKAGE FROM pera wt 
YEAST CELLS. Paul A. Swenson (intr, by Janes 
Snedecor), Zoology Dept., Univ, of Pade, %, 
Amherst, Mass, 

Yeast celle irradiated with ultraviolet 3,y,) 
light release amino acids into the medim 
bourow, Biochem, J. 41:119, 1947). This has been 
confirmed and the time courses of leakage ang 
amino acid pool levels have been studied, Lag. 
age by endogenous respiring cells is slight 
the pool increases by 20% in 6 hrs, In UV. 
irradiated cells (10 min with 2 GE germicidal 
lamps, 7 om distance) the pool level falls a}. 
most to sero and the leakage overshoots the orig. 
inal pool level, Glucose added after 
greatly’ increases the rate and amount of leak 
age. In non-irradiated-glucose-metabol ising 
cells leakage is negligible and the pool leve] 
falls to 30% after 2 hrs, When glucose is adie 
7 min prior to irradiation, leakage is 60% of 
that of endogenous cells and the pool level re 
mains higher than for non-irradiated glucose 
cells. When non-irradiated cells are washed af. 
ter 2 hrs in glucose the pool inoreases to a 
point intermediate between that at the time of 
washing and the original level, Irradiation of 
the washed cells does not cause a further drop 
in the pool level, rather the same course is 
followed as for the non-irradiated washed cells, 
These results indicate that leakage of amino 
acids by U.V.-irradiated yeast cells cannot by 
explained only as the result of damage to the 
oell membrane, 

Work supported by the U.S, Atomic Energy Can- 
mission, 


612 


PATTERNS OF REMOVAL OF INCOMPATIBLE RED CELIS 
INITIATED BY CANINE ISOANTIBODIES. Scott N. 
Swisher (intr. by W. T. Pommerenke). Univer- 
Sity of Rochester School of Medicine and Den- 
tistry, Rochester, New York. 

Five dog erythrocyte antigen-isoantibody 
systems have been identified and studied in 
vivo and in vitro. At least four other system 
are known to exist. Spontaneously occurring 
antibodies are occasionally found in low titer. 
The antibodies are usually produced in response 
to immunizing transfusions. They vary widely 
in their ability to initiate red cell destrut- 
tion. Canine anti-A an hemolysin which fixes 
complement, is capable o® destroying red cells 
of type A rapidly in vivo and marked hemoglo- 
binemia results. Canine anti-B, C, and D are 
saline active agglutinins as a rule, and vary 
greatly in their ability to destroy incompat- 
ible cells. Hemoglobinemia and jaundice do not 
follow this type of incompatible transfusion, 
Relatively simple cross-matching procedures 
will detect the presence of these antibodies’ in 
almost all instances. Evidence exists, how- 
ever, for an order of antibody not detectable 
by serological means presently available, which 
nevertheless is capable of destroying incom 
patible donor cells rapidly. Since even low 
titered isoantibodies are rare in untransfused 
dogs, cross-matching only is needed for acute 
experiments. Primary immunization requires 7 
to 21 days. Thus, antibody production is un- 
likely during experiments lasting only a few 
days. 
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pRYSIOLOGY 


Or RECT OF CORTICAL ABLATIONS ON VISUAL 

EXPLORATION IN MONKEYS. D.Symmes (intr. by 
},F. Fulton). Dept. of Physiology, Yale Univ.School 
of Medicine, New Haven, Conn. 

The possible role of temporal and frontal lobe 
structures in visual exploration has been investi- 
gated in the monkey. To quantify this behavior a 
method was developed which places the monkey in 
astate of relative sensory deprivation for prolonged 
periods, during which the animal may explore visu- 
ally a portion of the external environment while 
maintaining nearly complete concealment. Photo- 
graphic slides were projected in the field of view 
inorder to compare exploration during periods of 
relatively great external novelty with that when the 
field of view was familiar and constant. Normal 
and sham operated monkeys showed great increases 
in exploration when automatically shifting visual 
stimuli could be seen. Bilateral ablation of antero- 
lateral temporal cortex virtually abolished this in- 
crease. No similar effect was seen with anterolat- 
eral frontal removals. Unilateral tempor'al ablations 
produced a slight but reliable drop in exploration 
when compared with controls before and after oper- 
ation. These results appear to suggest that tempo- 
ral neocortex is part of a neural system intactness 
of which is necessary for expression of a basic 
organismic need for visual novelty. 


614 


FURTHER STUDIES OF STEROID INTERACTION IN THE 
IN VITRO BIOSYNTHESIS OF THEIR PROTEIN-BOUND 
FORMS. Clara M. Szego. Dep't. of Zoology, 
hniversity of California, Los Angeles, Cal. 

Extension of previous observations (cf. JBC 
2 619,1956; Ciba Collog- on Endocrinol. 1): 

41957) on antagonistic interaction of speci- 
fic steroid structures in the enzyme-catalyzed 
biosynthesis of their protein complexes, as 
carried out with the aid of labeled sub- 
stances, will be reported. Preliminary results 
indicate competitive behavior of aldosterone 
and estrone in the formation of transport com 
plexes with the serum proteins of the incubation 
mdium. In contrast, cholesterol, although it 
{s rendered protein-bound in the system, does 
not interfere with simltaneous estroprotein 
synthesis, not does it appear to utilize the 
sam protein carrier. The studies further re- 
Wal that the association of cholesterol with 
serum proteins does not require hepatic inter- 
vention. [Aided by a grant from the National 
Cancer Institute of the National Institutes of 
Health (CY-1488), and by Cancer Research Funds 
of the University of California]. 
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615 


PREPARATION AND, PEHAVIOR IN MAN OF APPARENTLY 
SATISFACTORY I°“°-LABELLED HUMAN SERUM ALBUMIN. 
Y, Takeda*, J. J. Franks* and E. B. Reeve. 
Dept. of Medicine, Univ. of Colorado School of 
Medicine, Denver. 

There has been copgjderable doubt about the 
propriety of using I~’ -labelled albumin for 
the study of plasma albumin metabolism in man 
and animals. However, it has recently become 
clear that during separation and iodination of 
albumin, the protein is readily altered and is 
then more rapidly degraded in the body. To 
minimize denaturation, a simple method of 
separating 90 to 95% pure albumin by salt 
fractionation has been developed. The albumin 
is then iodinated by a modification of McFar- 
lane's method. The plasma of the subject 
under study is used as tne source of the albu- 
min, thus avoiding the visk of communicating 
hepatitis and the necd for heat treatment of 
the albumin. In 7 normal male volunteers the 
"half lives" of these preparations ranged 
between 17 and 23 days. The rate of break- 
down of plasma albumin calculated from the 
tracer data averaged 0.15 gram albumin per kg. 
body weight per day. 


616 


RENAL CALCIUM AND PHOSPHATE EXCRETION IN PARA- 
THYROIDECTOMIZED MICE. Roy V. >, F. W. 
Kraintz* and G. D. Buchanan*. Rice Institute, 
Houston, Texas. 

Renal phosphate excretion changes following 
parathyroidectomy or parathyroid extract admin- 
istration are routinely noted in most experi- 
mental animals and man. A parathyroid effect 
on renal calcium excretion is not generally ac-~ 
cepted. However, Jahan and Pitts (Am. J. Phys- 
iol. 155:42, 1948) reported increased tubular 
reabsorption of calcium following parathyroid 
hormone administration to dogs, and Talmage and 
Kraintz (Proc. Soc. Exp. Biol. Med. 87:263, 
1954) reported temporary increases in urinary 
calcium in rats following parathyroidectomy and, 
conversely, decreased calcium excretion after 
hormone administration. The present work indi- 
cates that similar changes are produced in mice. 
The parathyroids of mice were removed individu- 
ally under nembutal anesthesia, following which 
they were hydrated, given radiocalcium and 
placed on metabolism cages in groups of 4-6. 
Total calcium, phosphate and radioactivity ex- 
creted/hour/mouse were determined. These ex- 
periments indicated that within two hours post- 
parathyroidectomy, phosphate excretion was less 
than 50% of control values, while calcium ex- 
cretion was increased 2 to 4 fold. These 
changes were transient, there being a return to 
normal values by the 8th to 10th hour. The re- 
sults suggest that the control of the threshold 
for renal calcium excretion may be one of the 
basic functions of parathyroid hormone in mam- 
mals. 
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617 
APPARENT MEMBRANE RESISTANCE CHANGES DURING RE- 
POLARIZATION OF THE TOAD ATRIUM, Ichiro Tanaka 
(intr. by J. W. Woodbury). Dept. of Physiology, 
Tokyo Women's Medical College, Tokyo, and Dept. 
of Physiology & Biophysics, Univ. of Washington, 
Seattle, Wash. 

The relative changes in membrane resistance 
during the repolarizing phase of the toad 
atrium action potential are smaller than those 
of kid Purkinje fibers (S, Weidmann. J. Physiol 
115: 227, 1951) An isolated preparation of the 
toad atrium was driven by an external electrode. 
A single intracellular microelectrode was used 
both for recording and for passing current. The 
response of the membrane to rectangular pulses 
was recorded using a Wheatstone bridge. The 
membrane resistance at the crest of the action 
potential is about the same as the resting value, 
Membrane resistance increases during the plateau 
phase, and is about double the resting value at 
the shoulder of the action potential. The speci- 
fic membrane resistance was calculated by assum 
ing values of 6. for the cell diameter and 230 
ohm-cm for internal resisfivity. Values ranged 
from 2000 to 8000 ohms.cm” in the resting state. 
The changes in the shape of the action potential 
produced by long-lasting direct currents also 
suggest that the resistance at the crest is the 
same as the resting value, and that the resis- 
tance increases during later stages of the ac- 
tion potential, 





618 
NERVOUS REGULATION OF RESPIRATION. Pei Chin Tang 
School of Aviation Medicine, USAF, Randolph AFB. 
Respiratory center activity was monitored by 
integrated phrenic nerve discharge recorded from 
cervical spinal nerve branch without pneumotho- 
rax. Integrated phrenic nerve discharge pattern 
resembled closely that of abdominal respiratory 
movement recorded with mercury-in-rubber strain 
gauge. In decerebrate cats, changing from brea- 
thing air to breathing 5% or 7% COo in Oo in- 
creased respiratory rate by 30-60% and amplitude 
by 100-150%. Following vagotomy, 7% COo in- 
creased amplitude 4-5 times that of air with no 
rate increase indicating (1) rate tory 
function of Hering-Brever reflex, (2) amplitude 
tory function of pneumotaxic center and 
(3) maintenance of constant rate by pneumotaxic 
center in the absence of Hering-Breuver reflex. 
Following pneumotaxic center ablation with vegi 
intact, 5% COo increased rate by over 100% and 
amplitude by only 11-36% confirming above con- 
clusions. During apneustic breathing following 
vagotomy and pneumotaxic center ablation, both 
inspiratory duration and amplitude vary directly 
with blood COo level (Tang, Fed. Proc., 17:160, 
1957) indicating function of apneustic center 
being to provide basic amplitude response to C02 
on which Hering-Brevuer reflex and pneumotaxic 
center exercise their regulations. Following 
removal of apneustic center by ponto-medullary 
transection, 7% COo was ineffective but 100% 00 
reduced gasping rate indicating medullary res- 
piratory center being responsive to Oo but not 
to COp changes. It implies that COp chemore- 
ceptor may locate in the apneustic center rather 
than in the medullary respiratory center. 
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619 
DECREASED CATALASE ACTIVITY IN PRIMAQUINE SuEst. 
TIVE ERYTHROCYTES. A.R. Tarlov and R.V. Kellen 
meyer (intr. by Alf §. Alving). arny 
Research Project, Stateville Pen., Joliet, m1, 
& Dept. of Medicine, Univ. of Chicago, Illinois, 

Erythrocytes of primaquine sensitive indivi. 
duals are characterized by decreased quantitig, 
of GSH and TPNH, deficient activity of 
and increased activities of glutathione rein. 
tase and aldolase. Beutler et al. (J 
Clin, Med. 45: 286, 1955) and Sseinberg st al, 
(Blood 12: 603, 1957), using von Ruler's method, 
reported normal catalase activity in 
sensitive HBC. We have found, however, that thy 
catalase activity of RBC from 20 known prim 
quine sensitive men was 55-75% of that of 5 
non-sensitive males. There were no intermediat, 
values. It was necessary to use reaction tings 
eof less than 15 seconds to demonstrate this 
difference by the method of von Euler using Bad, 
as substrate. Using Feinstein's method 
Chem. 160: 1197, 1949), with NaBO° added ty 
provide substrate, reaction times of 1-5 mimts 
sufficed. Decreased catalase activity was demo 
strable over a broad range of pH (5.8-8.4) and 
hemolyzate concentration (0.5-8.0 gm% Hh - von 
Buler; 0.005-0.1 gmé Hb. - Feinstein). During 
hemolysis induced by primaquine in two sensitin, 
men the EBC catalase activity decreased even 
further. Primaquine administration did not af- 
fect the catalase activity of LsC of non-sensi- 
tive men. (Supported by the Research & Develop 
ment Command, Office of the Surgeon General, 

t of Army, under the contract number 
DA—49-007-MD-566. ) 


620 


CHEMICAL STIMULATION OF LABELLAR CHEMOSENSORY 
HAIR OF FLY. H. Tateda (intr. by D. M. Easton), 
Florida State University , Tallahassee, Florids 

Spike potentials of chemosensory neuron in 
fly were recorded by means of a microelectroie 
inserted through the wall of a labellar hair, 
By using this method spontaneous activity was 
recorded. In addition, stimulating solution 
was applied to the hair tip. The response to 
sucrose and NaCl was proportional to the 
logarithm of concentration. The treshold for 
sucrose was about .004 M and that for NaCl was 
about .075 M at 14 to 17° c. 

Either acetic acid or quinine hydrochloride 
alone was ineffective, but inhibited the re« 
sponse to sucrose. The latency for inhibition 
was longer than that for sucrose response. 
Acetic acid and quinine also inhibited the ree 
sponse to NaCl. The quinine inhibitory thres- 
hold for .25 M sucrose was about .00005 M or 
less and that for 1 M NaCl about .0004 at lb 
to 17° C. The acetic acid inhibitory thres- 
hold for .25 M sucrose was about .004 M and 
that for 1 M NaCl .0005 M at 14 to 17° c. 
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pYsIOLOGY 


& OF pH UPON THE RATE OF CORONARY FLOW. IN 
(@ PERFUSED RAT'S HEART. I. M. Taylor and 
DT. Yo (intr. by Le G, e t 7 pt. of 
te, Univ. of North Carolina School of 
fedicine, Chapel Hill, N, C, 
in isolated perfused heart preparation of 
the Langendorff type has been used to study the 
effect of changes of pH upon the rate of per- 
fusion of the coronary system of the rat. The 
ion medium is a modified Krebs-Ringer- 
Hearbonate solution containing 200 mg.% of 
» heparin, and phenol red as an indica- 
tor of pH. Coronary perfusion rate is deter- 
sined by a bubble flow meter directly in the 
ysion line. When volumes of perfusion 
nedium between 15 and 25 ml. are recirculated 
with constant aeration and filtration, the 
ation is viable as judged by mechanical 
gd electrical activity for more than eight 
hours when the temperature is maintained near 
°C, Decreasing the pH of the perfusion 
wdium by increasing the (Op tension of the 
with which the solution is aerated, by 
sidition of HCl or by addition of lactic acid 
slws coronary perfusion to a degree roughly 
tional to the change in pH. Increasing 
pty diminishing COp or’ by the addition of 
increases similarly the coronary flow. 
There are concomitant changes in the strength 
md frequency of contraction. 






602 
MTHODS FOR PARTITION OF BONE ELECTROLYTES. 
Hi. Teng, NeW. Carter and D.W. Seldin (intr. 
tA. Groliman). Dept. of Internal Medicine, 
niv. of Texas Southwestern Med. School, Dallas. 
Bones are collected as soon as rats are 
killed, dried at 60° C in vacuo for 48 hours, 
pulverized and dissolved in concentrated HNOs.- 
To analyze for magnesium and calcium, 0.1 gm 
tissolved bone is passed through a column of 27 
g Dowex 50 x 8 resin (dry weight) in a pyrex 
tube 40 cm by 2.0 cm, eluted with 1900 ml O.7N 
Hl followed by 500 ml 2N HCI. The initial 700 
nl 0,7N HC! is discarded; the remaining 1200 ml, 
containing only magnesium, is concentrated by 
flash evaporation, rediluted, and titrated with 
0,02 N EDTA using ammonia-ammonium chloride buf- 
fer and Eriochrome Black T indicator. The 2N 
Kl, containing all the calcium, is titrated 
(without preliminary evaporation) by the same 
mthod. The content of normal adult rat femur 
1s 575.6 + 29.2 mEq/kg dry weight for magnesium 
ad 13,200 + 80 mEq/kg dry weight for calcium. 
tone sodium and potassium are determined by 
passing 0.3 gm of dissolved bone through the 
sme resin and eluting with 1000 mi 0.7N HCl. 
The eluate, containing all the sodium and potas- 
sium, and some magnesium but no calcium, is 
Waporated, rediluted to 100 ml, and analyzed 
ty flame photometry. The normal value for so- 
dium is 293 + 5 mEq/kg dry weight, for potassium 
6 2.2 mEq/Kg dry weight. Bone chloride can 
’ extracted by shaking 0.2 - 0.3 gm dry pow- 
dered bone with 5 ml water and 10 ml glacial ace- 
tic acid for 24 hours and then determined on a 
Wtlove chloridometer. Normal value for bone 
thoride is 27.0 # 2.0 mEq/kg dry weight. 
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EFFECT OF GAS DENSITY ON ALVEOLAR VENTILATION. 
S.M, Tenney. Dept. of Physiology, Dartmouth 
Medical School, Hanover, N.H. 

Anesthetized dogs ventilated at constant 
tidal volume demonstrated a change in end- 
tidal CO2 tension with change in density of 
inspired gas. Alveolar CO0> was lowest with 
He:02 and highest with SFg4:02 mixture. 
Anatomical (C02) dead space measurements 
varied directly as the alveolar C02 tension, 
but it was noted that the effects were most 
pronounced at high tidal volumes and high 
flow velocities. Predicted dimensions of 
alveolar gas velocity profile were not 
adequate to explain changes in dead space, but 
rather the composition of the profile appeared 
to vary with different gas densities. The 
effect of respiratory gas density on single 
breath fractional analysis of respiratory 
exchange ratio, slope of the single breath 
C05 excretion curve "alveolar plateau", and 
the alveolar-arterial oxygen gradient 
suggested that with helium the increase in 
alveolar ventilation was selectively in that 
population of alveoli with a high ventilation: 
perfusion ratio and conversely with SF¢. 
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METABOLISM OF GLUCOSE~1-C14 AND GLUCOSE-6-C14 
IN LIVER SLICES OF RE-FED RATS. Jay Tepperman, 

*, Dept. of 
Pharmacology, State U.N.Y. Upstate Med. Center, 
Syracuse, N. Y,. 

In previous studies by the authors (Am. J. 
Physiol. 193:55,1958; Diabetes, 7:478,1958) it 
was shown that the marked hyperlipogenesis ob- 
served in liver slices of rats fed a high carbo- 
hydrate diet after a 48 hr. fast ("re-fed") is 
associated with extremely high levels of ac- 
tivity of h hosphate shunt dehydrogen- 
ase enzymes. 





On the basis of the fluctuations 
in ensyme activity described it was postulated 
that substrate traffic over the shunt is high 
when lipogenesis rate is high. In the present 
study confirmation of this hypothesis was ob- 
tained by incubating liver alices of 24 and 48 
- re-fed rats with glucose-1-C'4 and glucose- 
6-C14, Measurements were made of the p.c. of 
added counts recovered in the lipid fraction 
and in the respiratory C02. Liver slices of 
re-fed rats showed marked hyperlipogenesis: at 
22 brs. C-6 incorporation was 667 p.c. of the 
chow control value; C-1, 625 p.c. At 48 brs. 
the corresponding figures were 1338 p.c. and 
1110 pec. respectively. In the case of (0p the 
C-6:C-1 ratios were as follows: chow-fed 
controls, 0.82 + S.E. 0.073; 24 hr. re-fed, 
0.29 + 0.022; 48 br. re-fed, 0.18 + 0.006. 
These ratios suggest that progressively higher 
lipogenesis rates are accompanied by increasing 
deviation of the C-6:C-1 ratio from the 
theoretical Embden-Meyerhof value of unity. 
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VOLTAGE CLAMP OF THE POST-SYNAPTIC AND SPIKE 
POTENTIALS IN SPINAL MOTONEURONS. C. A. 
Tersuolo and T. Araki.* Dept. of Anatomy, 
Univ. of California, Los Angeles. 

Spinal motoneurens were successfully pene- 
trated in Nembutalised cats with two KCl-filled 
microelectrodes placed side by side, the tips 
of which were 1.5-7 » apart. Both electrodes 
were driven by the same microdrive. One of 
them recorded the membrane potential changes, 
while the second electrode was used to clamp 
such potential changes. The membrane currents 
responsible for the post-synaptic potentials 
and for the spike potential could therefore be 
measured. The time constant and the membrane 
resistance of the impaled cells were also 
determined by using this two-electrode arrange- 
ment. The synaptic current flowing when the 
cell is monosynaptically excited was found to 
have an amplitude between 2.1, x 10°? and 1.2 x 
107° A. and to reach its péak about 0.3 to 0.5 
msec. before the peak of the post-synaptic 
potential. The half-decay time of the synaptic 
current is within 1.2 and 2.1 msec. The 
synaptic current due to a direct inhibitory 
action has also been measured. ‘The spike po- 
tential can be fully clamped. The peak ampli- 
tude of the current, as recorded with both 
electrodes in the soma, is in the order of 
lo"! A., while records obtained presumably from 
the initial segment of the same neurons give 
lower values. The problem of current-voltage 
relationship and of synaptic currents at 
different levels of membrane potential will be 
discussed. 
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PRESSURE PARAMETERS OF PULMONARY VASCULAR RE- 
SISTANCE IN SALINE FILLED LUNGS. Lewis J. 
Thomas, Jr.*, Zora J. Griffo* and Albert Roos. 
Lab. of Thoracic Physiol., Washington Univ. 
Sch. of Med., St. Louis, Missouri. 





In order to investigate the relationship be- 
tween pulmonary surface tension, volume and 
vascular resistance, pressure-flow and compli- 
ance curves were obtained on freshly excised 
dog lungs using & dextran in saline as perfu- 
sate with 0.9% saline filling intrapulmonary 
and extrapulmonary (pleural) spaces. An appe- 
ratus previously described (Fed. Proc. 16:109, 
1957) was used to change independently and 
control pulmonary artery, left auricular, in- 
trapulmonary and pleural pressures. Volume 
changes were measured as saline displaced on 
inflation. Results show that lowering pleural 
pressure produces a fall in pulmonary vascular 
resistance only during inflation from complete 
collapse to relatively low lung volumes (100- 
200 cc). Further inflation by progressively 
lowering pleural pressure produced no addi- 
tional facilitation of flow. These results 
are in contrast with the response of air filled 
lungs subjected to the same maneuver (viz., 
progressive fall in pulmonary vascular resis- 
tance up to lung volumes approaching maximal) 
and suggest that pulmonary surface tension in 
the air filled lung plays an important role in 
the mechanism by which pulmonary vascular re- 
sistance falls on inflation by lowering 
pleural pressure. 
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TISSUE AND PLASMA ELECTROLYTE SHIFTS IN 
RESPIRATORY ACIDOSIS. A.M. son 
and E.b. Brown, Jr. (intr. by Robert W. La 
Depts. of Physiology, Univ. of Texas South. 
western Med. School, Dallas, Texas and Univ, of 
Minnesota Med. School, Minneapolis, Minn, 

The literature on electrolyte changes in 
acid-base disturbances is extensive but @ Need 
still exists for information on the electrolyt, 
concentrations in specific tissues and for 
correlation of tissue and plasma events, In 
the present studies Na, K and Cl were deter- 
mined in the skeletal muscle, heart and liver 
of hypercapnic rats and in the skeletal 
arterial plasma and venous plasma of hype: 
nic dogs. In intact rats the skeletal muscle 
Na concentration decreased 19% (P < .001) after 
one hour's exposure to 30% C09 in 09 and 12% 
after 10% CO, in 05. In the former case ¢] 
jecreased 9% while K was essentially unchanged, 
jeart K and Cl increased 9 and 8% respectively 
(P < .05) and Na. decreased &% on 30% CO in 
In both heart and skeletal muscle the relative 
changes in Na and Cl indicate that intracellule 
Na decreased. In dogs breathing 30% CO, in 
the arterial-venous difference in K concentra 
tion indicates a continuous loss of K from the 
hind limb up to one hour's exposure. This ig 
accompanied by an increase in skeletal muscle 
K content. Also five minutes after return to 
room air the A-V difference indicates K uptake 
by the hind limb. This observation is consig- 
tent with the mobilization of bone potassium, 
Skeletal muscle Na decreased 10%; blood Na 
changes were inconclusive. 
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SODIUM AND POTASSIUM FLUXES IN HUMAN 
ERYTHROCYTES AS FUNCTIONS OF pH. D. D. 
Thompson and R. C. Swan. Depts. of Medicine and 
Physiology, Cornell U. Med. Coll., New York City, 

Change in pH of phosphate-buffered media from 7,4 
6.0 was used to study Na and K fluxes in human eryit- 
rocytes as described by Glynn (J. Physiol. 134:278, 
1956). In media at pH 7.4 to 6.4 containing SmMK, 
Na efflux varies linearly with pH. At pH 6.4 Nae 
flux is 0.36 of the rate at pH 7.4 but remains un- 
changed from pH 6.4 to 6.0. Na efflux at pH 6.306 
ter glucose deprivation is 0.42 of the rate at pH 7.4, 
In contrast, K influx is relatively insensitive to chang 
in pH, declining slightly as pH is reduced to 6.4, aw 
declining more steeply to 0.75 of the rate at pH 7.4¢ 
pH 6.0. At pH 6.3 the active component of K influx 
is reduced to 0.74 of that at pH 7.4, whereas the par 
sive (linear) component of K influx is not appreciably 
altered. From pH 7.4 to 6.0, Na influx declines lit 
early to 0.81 of the rate at pH 7.4, and K efflux is 
essentially unchanged. RBC in acid media swell with 
a time constant of 30 seconds, and increase in volum 
at pH 6.0 to 1.14 that at pH 7.4. Large reductionit 
Na efflux observed in acid media do not result from 
swelling since comparable swelling in hypotonic medit 
results in only an 8% reduction in Na efflux. The 
duction in Na efflux in acid media resembles the 
digoxin effect at pH 7.4. However, addition of 
digoxin to media at pH 6.3 effects a further reductin 
in Na efflux either in the presence or absence of 
glucose. 
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C STUDIES IN TEMPERATURE REGULATION: 
(— INFLUENCE OF COLD, NEUTRAL, AND WARM ENVIR- 
qqmnTs UPON PYROGENIC FEVER IN NORMAL AND 


(POTHALECTOMIZED DOGS. R. H. Thompson®, H, qs 
d J. D. tardy (intr. by G. D. Whedon). 


, of Physiol., School of Med., Univ. of 
teasylvania, Philadelphia. 

Total body calorimetry was done on 3 normel 
wi 4 hypothalectomized dogs. The first series 
of experiments, in cold, neutral, and warm en- 
riromments, showed that the normal dogs made 
age adjustments in heat production and heat 
joss $0 88 to Maintain body temperature near 
yrml, These reactions were absent or dimin- 
ished in the impaired animals. The second 
series of experiments was done at the same temp- 
mtures following an injection of pyrogen. The 
ywemal dogs developed fevers while the impaired 
igs did not. The results supported the follow- 
ig conclusions: (a) The thermal adjustments of 
the normal dog are determined by a peripheral) ly 
lwated physiologic thermostat which responds 
tyexternal thermal drives independently of 
mill changes in internal body temperature. (b) 
Progens produce a regulated temperature eleva- 
tin in dogs which develops independently of 
«ternal thermal drives. (c) Pyrogenic action 
serves as a “cold” stismlus to “set" the phy- 
sologic thermostat at a higher than normal 
tmperature. (d) The particular adjustments of 
at loss and heat preduction were compatible 
ith the hypothesis that the physiologic temp- 
mature regulating system in the dog responds 
to the sum of the warmth and cold drives. 
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KItimtion of Gastric Acid Secretion in the 
Intact Rat by a Test Meal Technique. G.H.M. 
fhornton and J.A. Clifton (Intr. by R.G. Janes) 
of Internal Medicine, State Univer- 
sity of Iowa, Iowa City, Iowa. 
Peroral intubation of the stomachs of unan- 


fhenol red 10 mg. per 100 ml. and was adminis- 
teed through the catheter to fasting rats 
gastric lavage. The catheter was removed 
45 minute digestion period and again 
complete removal of the test solu- 
final lavage. From the volumes and 
red and total acid concentrations the 
of 


z 
Te 


HCl secreted air (3 dental by the 
Hunt and Spurrell (J. iol. 113: 
171951). Increasing doses Feasts phos- 
produced a rise in secretory response 
rapid with doses up to 2 mg. and much 
th further increase of dose up to 8 mg. 
tion of acid in response to the test 
and histamine phosphate 4 mg. was almost 
tmpletely inhibited following topical applica- 
ton of p-chloromercuribenzoate 2.5 mM for 10 
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THE EFFECT OF PARENTAL DIETARY ASCORBIC ACID IN 
CHICKENS ON CALCIUM UTILIZATION BY RACHITIC 
PROGENY. Paul A. Thornton (intr. by F. X. 
Gassner). Department of Poultry Husbandry, 
Colorado State University, Ft. Collins, Colo. 
The presence of ascorbic acid in the @iet of 
the adult chicken was ss to markedly 
change the utilization of Ca? by rachitic 
progeny. This vitamin at levels of 10, 20, or 
LO mg per pound of ration in the paren ws diet, 
supported comparable blood and bone Ca values 
in rachitic and normal progeny to 45 minutes 
after injection. These values were widely 
different at 60 minutes after injection of the 
isotope, however, this appeared to be due to 
differences in the rate of intestinal transit. 
It was shown in this experiment that the amount 
of Ca deposited in the bone by both rachitic 
and control chicks from ascorbic acid supple- 
mented parents was dependent upon the amount of 
Ca*? passed to the absorptive area to the 
digestive tract. The data suggested that the 
prime function of vitamin D. was the maintenance 
of normal bone deposition rather than intestinal 
absorption of calcium when ascorbic acid was in 
the diet of the parents. Deppite the similar 
bone deposition values of Ca4?, the rachitic 
symptoms in the progeny from vitamin C supple- 
mented parents, appeared to be more severe. Such 
data would indicate that ascorbic acid may also 
act at the bone level in normal deposition. 
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THE EFFECT OF HIGH PERFUSION PPESSURES ON THE 
GRANULATION OF JUXTAGLOMERULAR CELLS IN AN 
ISOLATED KIDNEY. Je Tobjan, As Tomboulian*, 
*, Dept. of Medicine, Univ. of 
Minnesota Medical School, Minneapolis. 

Twenty-one isolated normal kidneys were per- 
fused with oxygenated "biochemically supported" 
blood at pressures ranging between 167 and 192 
mm. Hge The degree of granulation of the renal 
ju omerular cells (the juxtaglomerular 
index) dropped on the average from 44 to 26 dur- 
ing the 1-to 4-hour perfusion at these high 
pressures, Sixteen similar isolated normal kid- 
neys were perfused at pressures ranging between 
82 and 85 mm. Hge In these kidneys, the aver- 
age juxtaglomerular index was 43 at the start of 
the perfusion and still remained 43 at the end 
of the perfusion. The difference between_the 
two groups was highly significant (p< 10712), 
Thus, high perfusion pressures produce marked 
degranulation of the juxtaglomerular cells in a 
short period of time, while perfusion at fairly 
normal pressures produces no change in juxte- 
glomerular granulation. 

Supplementary experiments indicate that the 
degranulation of juxtaglomerular cells at high 
perfusion pressures is not caused by an augment- 
ed secretion of the adrenal, is not caused by 
the release of humoral substances into the renal 
vein, and is not related to the degree of hemol- 
ysis in the experiment. 

These observations are compatitle with the 
theory that the juxtaglomerular cells can act as 
baroreceptors, changing their rate of secretion 
as the level of arterial pressure changes. 
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STUDY OF THE FORM OF THE VENTRICULAR PRESSURE 
CURVE AS AN INDEX TO ITS CONTRACTILE STATUS. 
Robert A. Tolman (intr. by J. W. Remington). 
Dept. of Physiology, Med. Coll. of Ga., 
Augusta, Georgia. 

Simultaneous pressure recordings were made 
in a Starling heart-lung preparation by needle 
puncture of the left ventricle and by a sound 
passed down the carotid and into the aorta. 
Matched optical manometers of high frequency 
were used. Contractile activity was changed 
by rapid adjustment of arterial resistance, by 
changes in venous inflow, by the use of sympa- 
thomimetic drugs, by an alteration in the tem- 
perature of the perfused blood, and during 
spontaneous failure of the heart. To be con- 
sidered, aortic and ventricular records had to 
have the same systolic pressure. An attempt 
is being made to correlate the slopes of the 
isometric contraction and relaxation phases, 
and the time dimensions of the parts of the 
ventricular pulse with a) arterial resistance, 
b) rate and pressure of venous inflow and c) 
heart size during the various physiological 
states. Results indicate that the isometric 
relaxation slopes are more sensitive to change 
in contractility than are the isometric con- 
traction slopes. A given dose of a sympatho- 
mimetic drug has less effect on the contrac- 
tile activity of a deteriorated preparation 
than on a fresh preparation, as judged by 
slope changes. Slopes gradually decrease as 
the heart deteriorates, even though peripheral 
resistance remains constant. (From the Cardio- 
vascular Research Training Program, supported 
by USPHS grant HTS-50Lh and Am. Heart Assoc.) 
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SPINAL HYPEREXCITABILITY IN ALLERGIC ENCEPHALO- 
MYELITIS. 
*. The Chicago Medical School. 

In the course of development of quantitative 
neurophysiological methods suitable for repeat- 
ed measurements in experimental allergic 
encephalomyelitis, spinal cord excitability was 
assessed in a series of guinea pigs inoculated 
with homologous cord emulsified with Freund's 
adjuvant. Bipolar needle electrodes were 
inserted against the thoracic vertebral column 
of unanesthetized animals. Thresholds were 
determined for various cord-mediated responses, 
of which hindfoot flexion proved the most use- 
ful. Optimal contrast between paralysed and 
control animals was found with 60 cycle fre- 
quency and 1 msec pulse duration. Test thres- 
holds averaged of controls (P<1%). Corre- 
lation of degree of paralysis with threshold 
decrease was high (P<1%). Chronaxie was 
unchanged. In other series, EEG studies 
(rabbit) were negative. IMG studies failed 
to show motor unit denervation. Histology 
showed vascular more than neuronal changes. 
It is suggested that the paradoxical moto- 
neurone hyperexcitability associated with 
paralysis is secondary to ischemic hypofunction 
of internuncials. 
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PERMEABILITY OF DIFFERENT SE 
OF THE RENAL TUBULE TO WATER, 
D.C. Tosteson and H. L. White. Dept. Physic, 
Washington U. Schl. Med., St. Louis, 

Experiments directed toward measur 

movement of tritiated water (THO) a) out of 
tubules and b) into the tubules were made on 
dogs anesthetized with pentobarbital and unger. 
going brisk mannitol diuresis. In experiment, 
of type a), saline containing THO was injecteg 
at a constant rate into the renal artery or adja- 





cent aorta for 5 min. in order to label the tu. 


lar water approximately uniformly with THO, 
The injection was stopped and the ureteral 
catheter clamped. After a period of 1-3 min, 
the clamp was released and samples of uring 
collected consecutively. In experiments of type 
b), urine flow was stopped for a period of3 min 
One minute before releasing the ureteral clam 
a constant injection of saline containing THO 
into the aorta was begun and continued through. 
out collection of the post-stopped-flow urine 
samples. In both types of experiments, a sin 
shot of creatinine was injected into the aorta 
while releasing the ureteral clamp to mark th 
appearance of new glomerular filtrate, Results 
indicate that THO moves both out of and intoth 
proximal tubule much more rapidly than in th 
middle or distal segments. (Supported by PHS 
grant H-4045 (C).) 
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CORTICAL POTENTIAL EVOKED BY ISOLATED PYRAMIDAL 
TRACT STIMULATION, A, L, Towe and S. J. Jabbur, 
Dept. of Physiology & Biophysics, Univ. of Was 
ington School of Med,, Seattle, Wash, 

The bulbar pyramids and the anterior cerebnl 
hemispheres were exposed in cats anesthetized 
with &-chloralose and paralyzed with decaneth- 
onium bromide or d-tubo Curarine chloride, ton 
polar surface recordings were made throughout 
the pericruciate cortex, Bipolar stimulation of 
the pyramid produced the usual complex corticl 
potential, consisting of four identifiable wa 
A strand of pyramid was dissected free from at- 
jacent tissue and cut at its caudal end. Stim- 
lation of this strand alone produced only the 
first positive wave of the cortical potential, 
occasionally followed by a second positive de 
flection of exceedingly low amplitude, The 
first wave had a latency of 0.5 msec, anda 
duration of 1.0 msec, and followed repetitive 
shocks of 200/sec, The wave was not altered ly 
variations in stimulus parameters, except at 
threshold values, and would not interact with 
any other cortical potential, Little or no sur 
face negativity could be detected; when preseit, 
it lasted less than 1 msec, Since less than th 
whole pyramidal bundle was dissected, the amli 
tude of the positive wave was smaller than in 
the intact situation, In every preparation, th 
entire complex cortical potential could be re 





captured by replacing the strand and stimulating 


it in situ. Weil and Luxol-fast stains were 
used for histological verification of the er 
tent of the dissections. (Aided by grant B-3# 
from the National Institute for Neurological 
Diseases and Blindness, ) 
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4 EFFECT OF THYROIDECTOMY AND THYROXIN 
qREATMENT ON THE IMMUNE RESPONSE IN RABBITS 
ius L. +, Allen Lein* and Dan H. 
2 * (intr. by John B. Loefer) Div. of 
Ey and Chemical Engineering, Calif. 
Institute of Technology, Pasadena, Calif. 

The level of circulating antibody has been 
followed in rabbits after either active or pas- 
sive immunization. Three groups of rabbits 
yere studied; a) untreated controls; b) sur- 

thyroidectomized; and c) thyroxin 
treated. The antibody used for passive immn- 
gation was homologous 7-globulin prepared from 
high titer rabbit anti-bovine serum albumin 
(BSA) serum by ammonium sulfate fractionation. 
Active immunization was accomplished by the 
subcutaneous injection of 10 mg of BSA in 
freund's adjuvant into each of three loci. 
falf-life values of the passively administered 
antibody were 4.7, 8.9 and 3.5 days for the 
controls, thyroidectomized and thyroxin treated 
groups, respectively. Circulating antibody 
levels in the actively immunized thyroidectom- 
ised animals were lower than in the controls 
and approached a maximum at a slower rate. 
Mntibody levels in the thyroxin treated animals 
were higher than in the controls at the end of 
the first week, but then declined so that by 
the end of the fourth week the level was lower 
than in the controls. Certain of the problems 
erising from this study will be discussed. 
(Supported in part by a Postdoctoral Fellowship 
from the U.S. Public Health Service and in part 
by the Office of Naval Research, NR 102-392.) 
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NATURE OF THE INHIBITION OF THROMBIN BY 
THE ANTICOAGULANT FRACTION OF INCUBATED 
FIBRINOGEN (A.F.I.F.). D.C. Trianta- 
phyllopoulos (intr. by J. W. Pearce). 
Dept. of Physiology and Pharmacology, 
Univ. of Alberta, Edmonton, Canada. 

In previous work we showed (Trianta- 
phyllopoulos, D.C., Can. J. Biochem. 
Physiel. 36:250, 1958) that the fraction 
of incubated fibrinogen precipitated 
between 25 and 50% ammonium sulfate sat- 
uration possesses anticoagulant proper- 
ties. In the studies to be presented 
we found that the inhibition exerted by 
A.F.I.F. on the action of thrombin on 
fibrinogen has the following character- 
istics: 1) it is competitive in nature; 
2) it decreases after incubation at 46° 
Cand is abolished at 55°C; 3) it is 
proportional to the pH of the reaction 
mixture, while the prolongation of the 
thrombin time of plasma by A.F.I.F. 
tends to level off beyond pH 7.5; 4) it 
is reduced by calcium and magnesium in 
concentrations up to 10 mM in a manner 
proportional to the effect of these 
substances on the thrombin time of 
plain fibrinogen. A.F.I.F. seems to 
inhibit slightly the thrombin time 
reducing property of protamine on plain 
fibrinogen. Related probably to this 
is the observation that A.F.I.F. and 
serum protect purified fibrinogen from 
Precipitation by protamine. A.F.I.F. 
does not affect the hydrolytic action 
of thrombin on TAMe. 
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GLYCOGEN AND PHOSPHORUS IN SKELETAL MUSCLE OF 
THE LIZARD, ANOLIS CRISTATELLUS. H. Rodriguez 
Trias® and J. Szepsenwol. Dept. of Anatomy 
Ve 0 co ol of Medicine. 

In the lizard, Anolis cristatellus, the a- 
granular muscle fibers differ from the granular 
by their diameter, their mode of innervation 
(they are innervated by the large efferent fi- 
bers ending in motor end-plates, one per muscle 
fiber, while the granular muscle fibers are in- 
nervated by the small efferent fibers ending in 
"terminaisons en grappe", many per fiber) and by 
their staining reaction (Szepsenwol, Federat. 
Proceed., 17). An attempt was made to find out 
whether these two types of muscle fibers also 
differ chemically. The total and trichloroacetic 
acid-soluble glycogen and the total and acid- 
soluble phosphorus were determined in agranular 
and mixed muscle. The anthrone method was used 
for the glycogen assay and Fiske and Subbarow's 
method for that of phosphorus. The colorimetric 
measurements were made with the Coleman junior 
spectrophotometer. It was found that the average 
total glycogen concentration is 0.16% in the a- 
granular and 0.24% in the mixed muscles. The 
trichloroacetic acid-soluble fraction is 0.08% 
and 0.11% respectively. The difference in the 
glycogen concentration, in the two types of 
muscle, is statistically significant. The total 
phosphorus concentration is 0.21% in the a- 
granular and 0.22% in the mixed muscles. The 
acid-soluble phosphorus is 0.15% in the former 
and 0.16% in the later. The difference, however, 
in this case is statistically insignificant. 
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ABDOMINAL COMPRESSION REACTION ELICITED BY 
VASODILATOR DRUGS AND HEMORRHAGE. J. K. 
Turner* and W. B. Youmans. Department of 
Physiology, University of Wisconsin, Madison. 
The abdominal compression reaction (ACR) 
frequently is seen in doge which are given 
sodium pentobarbital, 30 mg/kg intravenously 
(Gilfoil and Youmans, The Physiologist 1 : 27, 
1958). When either of the vasodilator agents, 
nitroglycerin or bethanechol is injected intre- 
venously in dogs under sodium pentobarbital and 
in the supine position the AOR appears or shows 
an increased amplitude (14 of 17 trials in 6 
dogs). Either phenylephrine or vasopressin 
causes the reaction to decrease in amplitude or 
disappear (15 of 18 trials in 6 dogs). Degree 
of effect on the ACR of each of the agents 
tested increases with increasing dosage. As 
shown in experiments on 3 dogs, the AOR is 
elicited or increased by hemorrhage and is 
reduced or eliminated following infusion of 
blood or Dextrane Thus the AOR is brought on 
by those procedures which increase the capacity 
of the circulatory system or decrease the blood 
volume, and is reduced or disappears in res- 
ponse to decreased holding capacity or in- 
creased blood volume. Apparently the role of 
the ACR is to accelerate the venous return 
when the central blood volume becomes lowered. 
It is noteworthy that the ACR sometimes appears 
in a normal dog sitting quietly on ite haunches, 
whereas it disappears when the animal assumes 
a recumbent position. 
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SODIUM "BINDING" AND PROTEIN STRUCTURE IN 
STIMULATED RAT BRAIN. Ge Ungar and D.V. Romano*, 
Dept. of Pharmacology, Ue e Vitamin Corp. New 
York, N.Ye 

It was suggested that the denaturation-like 
changes of protein configuration observed in 
stimlated nerve structures might determine the 
shift of affinity of the cell from K* to Nat 
fae Gen. Physiol. 40:635, 1957). Nat activity 
&) was me in resting and stimlated brain 
tissue by means of a glass electrode sensitive 
to this ion (Fisenman et al. Science, 1263831, 
1957) and compared to the concentration obtained 
by flame photometry (c). The activity coef- 
ficient (f=a/c) of Nat was 0.875 £ 0.057 (S.D.) 
in resting brain and 0.725 t 0.0h9 after 20 min. 
stimilation. In pure NaCl at the same concen- 
tration f = 0.91 t 0.06. A valid correlation 
was found between decrease in f and increase in 
reactive SH groups, used as a criterion of prote- 


in rearrangement (Proc. Soc. e Biol. & Mede 
97:32), 1958). This can be expressed by an 
adsorption isotherm in which one constant, 
characteristic for the adsorbing surface, in- 
corporates the number of free SH groups, while 
the other constant is an energy term derived 
from f.- The findings suggest that, during 
excitation, Nat ions are "bound" to some protein 
side-groups unmasked by structural rearrangement. 
Similer experiments are being performed with K* 
sensitive electrodes. 
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RESPIRATORY AND CIRCULATORY ADAPTATION TO 
HYPERTHYROIDISM IN RATS AT REST AND DURING 
EXERCISE. H,. Valtin*, S.M, Tenney (intr. by 
R.E. Gosselin) Dept. of Physiology, Dartmouth 
Medical School, Hanover, N.H. 

Hyperthyroidism was induced in albino rats 
by intraperitoneal injection of Tri-iodo- 
thyronine. "Tissue-venous" gas tensions were 
approximated by the subcutaneous air pocket 
technique. Each rat served as its own control. 
For a mean increase in oxygen consumption of 
54%, two-thirds of the animals showed a rise 
in tissue oxygen tension at rest, while one- 
third showed a decrease. There was no 
significant change in carbon dioxide tension. 
All rats tolerated exercise in a motor-driven 
drum for 30 minutes while euthyroid. Their 
oxygen tensions fell invariably, while carbon 
dioxide tensions either rose or fell. When 
hyperthyroid, few rats could tolerate exercise 
for 30 minutes. One-third of the animals 
collapsed during exercise, with marked 
decrease in oxygen tension and increase in 
carbon dioxide tension. At‘autopsy they 
showed intrapulmonary hemorrhage and edema. Of 
the hyperthyroid rats which survived exercise, 
65% showed an increase in oxygen tension. 
These data are interpreted to show that, for 
the degree of hyperthyroidism studied, there 
is an increase in tissue blood flow:oxygen 
consumption ratio. Absence of change in carbe~ 
dioxide tensions suggests that respiratory 
adaptation is complete in hyperthyroidism, 
both at rest and during exercise. 
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THE ETHER-SOLUBLE SODIUM CONTENT OF MUSCLE oF 
NORMAL AND NEPHRECTOMIZED DOGS. John ¢, 
Vanatta. Physiology Dept., Univ. of Texas 
Southwestern Med. School, Dallas. 
Ether-soluble sodium and potassium was deter 
mined on 27 muscle samples from 10 contro] 
Four of these animals had either bilateral] tha 
operations or unilateral nephrectomy and a cop. 
tralateral sham operation. Similar determia). 
tions were carried out on 29 samples from 10 
dogs approximately 48 hours after bilateral 
nephrectomy. The samples were homogenized ;, 
alcohol, extracted with the alcohol follows, 
by ether-alcohol and then ether extractions, 
These extracts were pooled, dried and the +4gj. 
due re-extracted with ether. After purificg- 
tion of these extracts, sodium and potassiuz 
analyses were performed on the flame photometer, 
The sodium of control animais averaged 4,64 + 
0.20 meq./kg. wet weight and of nephrectomized 
animals 3.47 + 0.17 meq./kg. The potassium 
averaged 6.15 + 0.34 for control animals and 
5.32 + 0.33 for nephrectomized animals. The 
ether-soluble sodium was significantly reduced 
in the nephrectomized animals (p=<0.60 xX 10°5), 
The change in ether-soluble potassium produced 
in the nephrectomized animals was not signifi- 
cant (p = > 0.05). (Supported by research 
grant H-1574 C-4 from Natl. Heart Inst.) 
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STOP FLOW ANALYSIS OF ALDOSTERONE INFLUENCE 08 
DISTAL TUBULAR SODIUM TRANSPORT KINETICS. A.J, 
Vander, W.S,Wilde, & R,L,Malvin (intr. by C.R. 
Brassfield). Physiology Dept., U. of Michigan, 
Ann Arbor, Mich. 

We recently demonstrated a distal site of 
action of aldosterone, using stop flow analysis 
(Proc, Soc. Exp. Biol. Med., 99:323). Contine 
uing that work, we find that in normal dogs,fe 
distal tubule can lower Na concentration almost 
to zero during stop flow, the minimal concen- 
tration achieved being independent of plasma la 
concentration, In adrenalectomized animals, 
minimal distal concentrations achieved are hig¢ 
er than in normal dogs. As plasma Na is in- 
creased, minimal distal Na concentration also 
increases in direct proportion, indicating thet 
adrenalectomy reduces the maximal Na concentre 
tion gradient which can be maintained across 
distal tubular cells. Administration of cortis 
sone does not repair this defect, but aldoster> 
one restores the ability of the distal tubule 
to lower Na concentration, even in the presence 
of elevated plasma Na. The data indicate that 
distal Na reabsorption can be characterized by 
the Michaelis-Menten concept, and that aldo- 
sterone increases maximum transport velocity; 
i.e., the number of carrier sites available for 
Na reabsorption. Na“* experiments indicate 
chat aldosterone does not influence back- 
diffusion of Na into the nephron. 
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AVIAN AND MAMMALIAN RESPONSES TO NEUROHYPOPHYS- 


AL HORMONES. ee ReAs Munsick* and 
He r. Columbia Vey or’ » NY 


ghly purified arginine, histidine and ly- 

sine vasopressins, oxytocin and 2 hybrid sub- 
stances, oxypressin (leucine vasopressin) and 
yasotocin (arginine oxytocin), kindly supplied 
by V. du Vigneaud and associates of Cornell 
tniv., were compared with U.S.P. standard by 
the following assays: intravenous for rat 

ssor, dog antidiuretic, rabbit milk-e jection, 
fowl depressor and fowl antidiuretic, and iso- 
lated tissue for rat and hen uteri. Relative 
potency was highest for parenthesized assays as 
follows: arginine vp. (pressor and dog anti- 
diuretic), lysine vp. (pressor), histidine vp. 
(nilk-ejection), oxytocin (milk-ejection, rat 
uterus, depressor), oxypressin (milk-e jection), 
yasotocin (fowl uterus and fowl antidiuretic). 
Yaximal potencies as U.S.P. units per mgm. var- 
ied according to the above tests from 18 to 
1,000 among the compounds studied. The pres- 
ence of arginine or lysine in the tripeptide 
side-chain is necessary but not sufficient for 
high vasopressor activity (confirming du 

aud and coworkers), Milk-ejection activ- 
ity is highest for oxytocin and is relativel 
high if leucine or histidine replace arginine 
in arginine vasopressin, Of great interest is 
the high absolute potency (about 1,000 U per 
ngn.) of vasotocin in stimulating the isolated 
hen's uterus or inhibiting diuresis in the hen, 
The natural vasopressins can be distinguished 
by pressor and hen-uterine response-ratios. 
(Supported by U.S.P.H.S.Grants H1788 & A190.) 
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IONIC MOVEMENTS IN THE CEREBRAL CORTEX . 
A, van Harreveld and J. P. Schade. Division 
of Biology, California Institute of Technology, 
Pasadena, California 

The decrease in electrical conductivity of 
the cortex after asphyxiation and during 
spreading depression suggests that under these 
circumstances a transport of ions takes place 
from the extra- into the intracellular space. 
With a histochemical method the location of 
chloride (one of the extracellular ions) could 
be shown at a predetermined moment. A com- 
parison of sections of cortices treated with 
this method before and after the conductivity 
drop show a movement of chloride mainly into 
the apical dendrites, and to a smaller degree 
into the perikarya. In keeping with the 
magnitude of the conductivity drops the trans- 
port of chloride into the apical dendrites is 
greater after asphyxiation than during spread- 
ing depression. Since sodium (the principal 
extracellular cathion) probably accompanies 
the chloride an increase in sodium permeability 
of the dendritic membrane seems likely. This 
is a membrane change typical for excitation 
and it seemed possible that convulsive acti- 
vity of the cortex is also accompanied by a 
sodium chloride transport into neuronal ele- 
ments. Indeed, during convulsive patterns 
there occurred in appropriate preparations a 
cortical conductivity drop and an increase in 
the amount of chloride in the apical 
dendrites. 
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O2 AND COp EXCHANGES IN SUBCUTANEOUS GAS 
POCKETS. H.D. Van Liew (intr. by E. Hardenbergh). 
Naval Med. Research Inst., Bethesda, Md. 

Exchanges of 02 and CO>p between subcutaneous 
gas pockets and the surrounding tissues in rats 
are further studied (Fed.Proc. 15: 192, 1956). 
The amount of a gas entering the pocket if the 
gas tension in the pocket is below the tissue 
tension, or the amount leaving if pocket tension 
is above tissue tension may be expressed as a 
straight line function of the gas tension in the 
pocket. The slope of this line has units of ml 
of gas/nour/meter@/atmosphere. In addition to 
this irreversible exchange of the gas, there is 
found to be a reversible exchange which is seen 
when the pocket composition is suddenly changed. 
Thus when 02 is put into a pocket containing a 
low O02 percentage, the Op disappearance during 
the first 10 minutes is higher than during 
following periods. Conversely, when a low 02 
mixture is substituted for a high Op mixture, a 
quantity of 02 appears in the pocket in the 
first 10 minutes, presumably by coming out of 
solution in the pocket wall. The amount of gas 
appearing or disappearing in this manner is 
proportional to the change of partial pressure 
of the gas in the pocket. The pocket of a 
freshly killed rat kept at 37° C appears to have 
the same 02 exchange characteristics as the 
pocket of a live, unanesthetized rat, indicating 
that the pocket's 02 exchange is not dependent 
upon circulation. 
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EVIDENCE OF BIOLOGICALLY UNAVAILABLE DIETARY 
IODINE. L. Van Middlesworth, with the Technical 
Assistance of Alfred Intoccia*, Tony Whitehead* 
and Joe Valdez*. Dept. of Physiology, Univ. of 
Tennessee, Memphis. 

Rats were made iodine deficient by feeding a 
low iodine diet for 4 weeks. Then the animals 
were fed a complete commercial diet (Purina 
Mink Chow) and each daily ration was mixed with 
a constant volume of carrier-free solution of 
1131 iodide yee eat 58:235, 1956). after 
20 days the I[13l,expressed as a fraction of 
daily intake, was constant in the plasma, thy- 
roid, urine and feces. Therefore, the animals 
were considered to be very close to isotopic 
equilibrium. However, in the feces the ratio 
1131/1127 was only one-half of that of the 
plasma PBI and 65% of that in the diet. The ex- 
periment was Tepeated using a low iodine diet 
to which Na 112? carrier was added with the 
1131 and after 20 days the ratio 1131/1127 of 
thyroid, plasma, diet and feces were all equal. 
These data suggest that a fraction of the die- 
tary iodine in the commercial diet was not la- 
belled with 1131 iodide and was not absorbed. 
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GLUTAMIC DECARBOXYLASE ACTIVITY IN HUMAN 
CEREBROSPINAL FLUID. T. Vates B. speente’ 
and L. Sokoloff. Nati t: es of Mental 
Health and Neurological Diseases and Blindness, 
Bethesda, Maryland. 

Because the distribution of the enzyme, 
glutamic decarboxylase, is limited to the 
central nervous system, its presence and level 
of activity in cerebrospinal fluid might con- 
ceivably bear a relationship to central 
nervous system function and disease. A method 
for its assay in spinal fluid was, therefore, 
developed which is based upon the release of 
Cl4o,, from radioactive glutamic acid. One ml. 
of is lyophilized in the reaction chamber 
of a double arm Warburg vessel; 0.1 umole 
pyridoxal-5-phosphate and 0.1 umole glutamate- 
U-cl4 (10 uc/ymole) in 0.25 ml. of 1M phosphate 
buffer (pH 6.8) are then added. 500 pmoles 
Hyamine (free base) are added to one side arm 
to absorb Cl4o,. After 2 hours incubation 
with shaking at 37 C, the reaction is stopped 
with 0.5 ml. of 5N HoSO, present in other side 
arm. The Hyamine is removed quantitatively 
and counted in a liquid scintillation counter 
with internal standard for calibration. Vary- 
ing levels of C140. production have been 
found in the CSF of patients; whole blood and 
serum show no activity. That the Cl40o pro- 
duced resulted from decarboxylation of gluta- 
mate was confirmed by paper chromatographic 
demonstration of Cl+-y-aminobutyric acid 
formation. Studies of cerebrospinal fluid 
glutamate decarboxylase activity in patients 
with neurological disease are in progress. 
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ESOPHAGEAL MOTILITY AND PRESSURE CHANGES DURING 
DEGLUTITION. A.R. Vela (intr. by J.P. Quigley). 
Div. of Physiology, Univ. of Tennessee, Memphis. 
Intra-esophageal pressure changes were re- 
corded at 1 cm steps from the cardia to the 
pharyngo-esophageal junction by a modification 
of the method of Quigley and Brody (Am. J. Med. 
8:1, 1952). In two human subjects pressures re- 
corded simultaneously from three recording tips 
placed 1 cm apart revealed the following: (A) 
A single swallow of 25-30 cc of water was fol- 
lowed by a primary peristaltic wave which began 
at the level of the pharyngo-esophageal junc- 
tion, traversed only the upper V3 of the eso- 
phagus (18 to 24 cm from the incisors) and 
faded at the junction between lower cervical 
and upper thoracic esophageal segments (24-25 
cm from the incisors). A secondary peristaltic 
wave originated at the junction between the 
lower cervical and upper thoracic esophageal 
segments (24-25 cm from incisors) and traversed 
the remaining 2/3 of the esophagus without in- 
terruption. (B) When 25-30 cc portions of water 
were swallowed in rapid succession (one per 
second for five seconds) primary peristalsis 
appeared only following the last swallow. This 
propulsive peristaltic wave was present only in 
the upper 1/3 of the esophagus, arising at the 
pharyngo-esophageal junction and fading at the 
junction between lower cervical and upper tho- 
racic esophagus. Secondary peristalsis did not 
appear. (Supported by USPHS grant A1764.) 
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FREE NUCLEAR DIVISIONS IN EXUDATES FROM EGgs, 
R. C. von Borstel (intr. by Alexander 
Ho. r). ol. Div., Oak Ridge Nat. Lab,, 
Oak Ridge, Tenn. 

Nuclear division can be obtained in a syste, 
deprived of all limiting egg or cell 
by utilization of normal, newly laid eggs frop 
the wasp Habrobracon. During insect embryo. 
genesis, seve thousand nuclei are produced 
before cell membranes form around the indivig. 
ual nuclei. Synthesis of nuclear material 
evidently occurs, since nuclear size and nu. 
cleic acid content per nucleus does not de. 
crease during multiplication. Previously it 
had been unknown whether integrity of the in. 
sect egg was necessary for nuclear mltipli- 
cation to take place. In our system the egg 
is allowed to complete meiosis and is then cut 
open so that its contents can stream out. The 
operation is conducted in a humidity chamber 
and the exudate is subsequently covered with 
mineral oil to prevent evaporation. The pro- 
nucleus, if undamaged, divides and division 
continues synchronously at the normal rate 
through at least eight mitoses outside the 
limiting egg membranes. The operation must be 
carried out quickly and with exceeding care; 
otherwise, mitosis is completely disrupted. 
These experiments demonstrate that (1) in- 
tegrity of the egg structure is not necessary 
for the first stages of insect embryogeny, and 
(2) the egg exudate, after disruption of possi- 
ble yolk and cytoplasm interrelations, will 
still support synthesis of nuclear materials 
and allow nuclear division for a few hours at 
least. 
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INVESTIGATION OF MOTOR INTERACTIONS IN ALERT 
MONKEYS. Stefan Shanzer* and 
Morris B.Bender. Dept. of Neurology, Mount 
Sinai Hospital, New York City. 

The role of brainstem in integrating motor 
functions was further investigated in alert 
monkeys, with implanted electrodes. 1. Simul- 
taneous electrical stimulation of two brain 
areas each of which separately resulted in a 
turning of the eyes, head, body and limbs, pro- 
duced only a summation of individual effects. 
Augmentation or diminution of the individual 
effects occurred depending upon whether the 
separate effects were in the same or opposite 
directions. 2. Stimulations of cerebral and 
brainstem points producing conjugate eye devis- 
tions superimposed on calorically induced nys- 
tagmus never abolished this nystagmus. When the 
induced conjugate eye deviations and the fast 
component of caloric nystagmus were in the same 
direction, an increase in rate and decrease in 
amplitude of nystagmus occurred. When they 
were opposite, the reverse occurred. 3. Brain- 
stem stimulations superimposed upon seizures 
induced by cerebral stimulation changed the 
pattern of seizure only while brainstem stimula 
tion persisted. They did not affect the subse- 
quent course of the seizure. Stimulation of 
brainstem before or during electrically induced 
seizure did not prevent or alter the convulsion 
Sub-threshold stimuli to brainstem failed to 
exert any influence in any of these experiments. 
These results on alert animals cannot be inter- 
preted in terms of brainstem integrating 
_— in part by USPHS Grant kb. 
B-294. 
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 NYLIC ACID DBAMINASE ACTIVITY AT THE 
s1T8 OF AQUEOUS HUMOR PRODUCTION. 
yorton B. Waitzman (intr. by Joseph T. 
arm). Lab. for Res, in Ophth. Western 
peserve University, Cleveland, Ohio. 
previous investigations (Waitzman 
wd Ballintine, Am.J.Ophth., 46, Part 
11:96,1958) have shown that acetone pow- 
der extracts (P-1) of ciliary process 
tissue contain a specific ATP stimula- 
ted AMP deaminase system. A similar 
tem was shown in dog brain extracts 
(Wendicino and Muntz, J.Biol.Chem. ,233: 
18,1958). An interest in possible un- 
derlying mechanisms of aqueous humor 
ics led us to expand our studies 
of this system. P-1 and purified ex- 
tracts (P-2) of hog ciliary processes 
vere incubated with about 7 pmoles each 
of ATP and 5=AMP. Specific activity (S. 
4), Or pmoles NH3/min./mg. protein, in 
pel was 0.012 compared with 0.054 in 
p-23 with 7 wmoles of AMP alone, S.A.in 
Pel is 0.006 compared with 0.022 in P-2, 
by adding ATP to the AMP in Pel, S.A. 
ms doubled, and by doing the same in 
Pe2, S.A. went up 2 1/2 times. S.A. was 
0,038 with 7 pmoles each of ADP and AMP 
in Pe2, ATP alone was inactive in P-2, 
wt slightly reactive in Pel; ADP alone 
was slightly active in Pe2 and quite re- 
wctive in P-1, sosome myokinase-like 
ation remained in P-2, IMP always 
formed at the expense of AMP, further 
suggesting the co-factor roles of ATP 
and ADP. (PHS Grant Be121) 
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DVALIDATION OF THE HYPOTHESIS OF DYSPROTEINEMIA 
M8 A CAUSE OF PROTEINURIA. K- G- Wakim and 
1.2% MoKensie.* Maye Clinic, Rochester, Minn 
The validity ef the concept that there is a 
cunge in plasma proteins (aysproteinemia) in 
proteinuria was assessed by producing experi- 
matel nephrosis and then exchanging the bleod 
between normal and nephrotic rats at the peak 
if nephrosis in the latter. Also, the proteins 
frm the urine ef the nephrotic rats were 
«tracted and were given in Ringer's solution 
intravenously te normal rats. The patterns ef 
winary and plasma proteins were determined 
tlectrophoretioally before and at frequent 
iatervals after performance of the exchange 
transfusion of blood, or the intravenous ad- 
tnistration of the extracted urinary proteins. 
fetal proteins were quantitated chemically. Ia 
ite ef the exchange transfusion at the peak 
if proteinuria and hypoproteinemia,the nephrotic 
tats receiving the normal blood from their 
litter mates continued to lose large amounts 
of plasma proteins into the urine, while the 
tormal rats receiving nephrotic blood from 
their nephrotio litter mates did not shew any 
idence of increased loss of plasma protein 
{ato the urine. Furthermore, the normal rats 
which received intravenously the proteins 
tracted from the urine of their nephrotic lit- 
ter mates did not show any inorease in protein 
Wis. The repeated findings that neither blood 
from nephrotic rats nor protein extracted from 
the urine of nephrotic rats caused any additional 


loss of protein into the urine of normal rats 

ire considered convincing evidence against the 
othesis that a er in plasma proteins is 
Cause of proteinuria. 
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THE EFFECT OF SPLENECTOMY ON ERYTHROPOIES|S In 
THE DOG. T. A. Waldmann® S. M. Weissman,” and 
National Cancer Institute, 
Bethesda, Maryland. 

Review of the literature indicates that the 
effect of splenectomy in the dog on erythro- 
poiesis is variable, Measurement of the total 
red cell volume (Cr labeled $g4 cells), rate 
of production of red cells (Fe?’), and red cell 
life span (C14 labeled glycine) provides the 
data required for a quantitative description of 
erythropoiesis. In the normal dog the total 
red cell volume is 38.6 cc/kg; rate of utili- 
zation of iron for red cell production is 0.49 
mg/kg/day, and the life span cf the red cell is 
103 days. Following splenectomy, with each of 
the 8 dogs serving as its own control, the to- 
tal red cell volume decreased an average of 30% 
by the 12th week and remained at that level for 
the additional 3 months of the study; the rate 
of production of red cells decreased 35%; the 
red cell life span was unchanged. Infection 
with Bartonella could not be demonstrated post- 
splenectomy. Thus, splenectomy in the dog re- 
sults in anemia due to decreased red cell pro- 
duction without alteration in the red cell life 
span. 
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SIMILARITIES OF TENSION-LENGTH CURVES IN SKELE~ 
TAL AND CARDIAC MUSCLE. OME cn 
Univ. of Louisville School of e, louisville, 
Ky. 


Tension-length curves were obtained from 
tibialis anticus and cardiac papillary mscle 
of dog and from gastrocnemius and soleus muscle 
of rat. Isometric contractions were recorded 
from in situ skeletal mscle and isolated 
cardiac muscle. When the muscle length ob- 
served at zero passive tension is taken as 100% 
length, the length of mscle required for de- 
velopment of maximal contractile force varies 
from 105 to 130% in skeletal muscle and from 
115 to 125% in cardiac mscle. Tension-length 
curves describing single contractions of skele- 
tal mscle resemble the curves describing con- 
tractions of cardiac muscle. On the other 
hand, tension-length curves describing tetanic 
contractions of skeletal mscle differ marked- 
ly from curves describing contractions of 
cardiac mscle. It is suggested that single 
contractions in skeletal mscle provide a more 
accurate basis than tetanic contractions for 
making comparative studies of tension-length 
relationships in cardiac and skeletal muscle. 
Aided by Grant No. H-697-C9 from the Natl. 
Heart Inst., U.S.P.H.S.; and by a grant from 
the Am. Heart Assoc. 
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SUPRASPINAL ORIGIN OF A POST: IMULATORY INHI- 
BITION OF GALVANIC SKIN REFLEX IN ANESUHETIZED 
cats. Ww ose Hind*, Dept. 
of Physiology, Univ. of Wisconsin, Madison. 
Experimental results: 
of a severed cutaneous nerve is electrically 
stimleted twice to evoke two galvanic skin 
reflexes from the four feet in an anesthetized 
cat, the interval between the stimlations 
varying from 2.5 to 50.0 sec., When the inter- 
val is shorter than or equal to 20-35 sec., 
the shorter the interval, the smaller the sec- 
ond reflex. (b) After spinal transection, the 
second reflex is of the same amplitude as the 
first, unless the interval between two stim- 
lations is shorter than or equal to 5.0 sec. 
Points to discuss: (a) Is the variation of the 
amplitude of the second reflex with the inter- 
val between stimulations due to inhibition? 
(v) If it is inhibition, are the inhibitory 
impulses from the cold fibers in the severed 
cutaneous nerve? (c) How do the supraspinal 
inhibitory "centers" play their role? 
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THE EFFECT OF EFFERENT VAGAL STIMULATION ON 
CORGNARY SINUS OUTFLOW AND CARDIAC WORK. Hsueh 
Hwa Wang*, Marvin R. Blumenthal*and S.C. Wang. 
fat. or tatabecleay- College of Physicians 
and Surgeons, Columbia Univ. New York City. 
In dogs anesthetized with morphine and 
chloralose, the peripheral end of the cut vag- 
us nerve was stimulated while the heart rate 
was kept constant at a level higher than the 
control rate by direct stimulation of the left 
ventricle, Simultaneous recordings of the 
coronary sinus outflow and the cardiac output 
by rotameters, and the aortic blood pressure 





by pressure transducer were made on the Sanborn 
150. Cardiac work was calculated from the car- 


diac output and aortic blood pressure. With 


strong vagal stimulation a decrease in coronary 


sinus outflow was observed in almost all ex- 


periments, with concomitant decrease in cardiac 


output and aortic blood pressure. With weaker 
vagal stimulation coronary sinus outflow, car- 


diac output and aortic blood pressure occasion- 


ally remained constant. In all experiments 
coronary sinus outflow varied directly with 
cardiac work, The observed reduction in car- 


diac work during vagal stimulation, a reduction 


in both cardiac output and aortic blood pres- 
sure, suggests a negative ionotropic effect of 
vagal stimulation on the heart muscle. 
duction in coronary sinus outflow need not be 
attributed to vasoconstriction of the coronary 
arteries, 


(a) The central stump 


The re- 


(Supported by USPHS (B31C) and AHA.) 





SELF-STIMULATION OF TEGMENTUM AFTER SEPTA}, 
ABLATION. H. P. Ward (intr. by Ronald 
Dept. of Physiology, Stanford University, 
Stanford, Cal. 

Self-stimulation through electrodes implant. 
ed in the basal tegmentum has been found to 
persist after total ablation of the septal ap, 
in rats. Ten of 13 rats with suction ablations 
of the septal region showed strong tegmental 
self-stimulation behavior in the Skinner box 
situation. Five of these on histological check 
showed ablation of the septum down to the ley) 
of the anterior commissure ventrally (extending 
anteriorly in Krieg's horizontal plane) and jp. 
cluding severance of both fornix columns post. 
eriorly. In the 3 non-responding animals the 
electrode placements were found to be outside 
the known effective tegmental area, two being 
in the pontine decussation and one 2 mm post- 
erior to the interpeduncular nucleus. It is 
concluded that the septal region and fornix 
system are not essential for the mediation of 
basal tegmental self-stimulation behavior in 
rats. Current hypotheses regarding the neuro- 
anatomical substrates of the cerebral "reward 
systems" will be discussed in relation to thes 
findings. (Supported by PHS Research Grant 
B-1628) 


660 


EFFECT OF ACETAZOLEAMIDE ON THE RENAL MECHANIS 
OF SALICYLATE EXCRETION IN DOGS. J, A, 


(iter. by E. C, Andres) The Johns Hopkiaa 


Univ. School of Medicine, Baltimore, Md. 

In clearance experiments on trained dogs, 
the clearance of ultrafiltrable, unconjugated 
salicylate (Ca) exceeds GFR when the urim 
ig alkalinisel ty hypertonic sodiun saeeill 
infusions. Probenicid and benzmalacene were 
effective in reducing the clearance ratio te 
unity or less, without reducing urine volum 
or pH. The effect of acetazoleamide on 
salicylate excretion is twofold. When the 
urine is initially acid, acetazoleamide 
increases C,,)/GFR from very low levels to- 
wards unity. However, when the urine is 
initially alkaline and C_.,/GFR is greater 
than unity, acetazole ie depresses 
salicylate excretion and the clearance ratio 
falls. Under these circumstances urine flow 
is increased and pH remains unchanged. These 
findings support previous observations 
others in man and rabbit that unconjugated 
salicylate is actively secreted. Preliminary 
evidence indicates that acetazoleamide is 
also secreted by a probenecid sensitive 
tubular transport system. The findings 
suggest that the acetazoleamide inhibition of 
salicylate transport is competitive in naturé, 
and that the acetasoleamide augmentation of 
salicylate excretion is secondary to urinary 
pH changes. 
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TON OF ACTIVITY OF ONE NEURON BY SUB. 
GRESHOLD SLOW POTENTIALS IN ANOTHER. 
|, Wetanabe* and T.H, Bullock. Dept. of Zoology, 
fnversity of California, Los Angeles. 

Repetitive polarizing or depolarizing current 
plses of 50-200 msec. duration and subthreshold 
intensity (10-9 - 10-8A) were passed through an 

ular electrode in the soma of a large 
gl] of the lobster cardiac ganglion. When the 
is near the natural rhythm of impulse 
tursts corresponding to heart beats, the bursts 
pecorded by external electrodes are attracted to 
the frequency of the pulses and come into syn- 
throny in a few cycles. The effect disappears 
pon withdrawing the electrode and is therefore 
notdue to a generalized field between microelec- 
trode and indifferent electrode in the lobster 
Ringer. Since bursts are paced by some other cell 
then that penetrated, probably by a small cell 10 
m. posteriorly, the effect of the subthpeshold 
gilses must be exerted through the cell penetra- 
tal upon some other cell as pacemaker. When the 
gplied current is inward the burst, once synchro- 
nized, begins with a fixed latency after the end 
of the pulse; when outward, after the beginning of 
the pulse - it appears superimposed on those 
pulses that are longer than the latency. In 
either case, no spike is elicited in the stimla- 
ted cell or elsewhere by the applied pulse which 
wrely modulates an existing rhythm. The natural 
thythm promptly reappears when the pulses are 
- It is tentatively supposed that the 
effect is mediated by fine anastomotic processes 
which can spread slow potentials decrementally 
between cells but cannot propogate spikes (see 
Watanabe, Jap. J. Physiol., in press). 
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M2 ISOMETRIC AND ISOTONIC STUDIES ON CONTRAC- 
MON AND RELAXATION OF GLYCEROL-TREATED MUSCLE 
FIBER. Shizuo Watanabe. ( intr. by D.J.Botts ) 
lept. of Biochemistry, Dartmouth Med. School, 

Hanover, N.H. 

The glycerol-treated fiber of rabbit psoas 
contracts under either isometric or isotonic 
conditions in a bath of 0.16M KCl containing 
MP and Mgt+ ions, but previous reports have 
stated that the fiber, once contracted, cannot 
be made to relax by mere washing. It has now 
been noticed, however, that the isometric con- 
traction of the fiber in the bath containing 
MP and Mg*t+ is reversed to a considerable 
extent by mere washing, while the fiber short- 
ened under isotonic conditions remains contrac- 
ted upon washing. Furthermore, it has been 
reported (Watanabe, Intern. Confr., on Muscle 
Contr., Tokyo, 1957) that the fiber relaxed 
in the bath of EDTA, ATP and Mg*+ can be made 
to contract upon addition of Ca++ or Znt+, but 
that the fiber relaxes again spontaneously 
vhen the concentration of Cad*+ or Znt+ added 
exceeds that of EDTA present and that this 
second relaxation can be reversed by the addi- 
tion of cysteine. In contrast with these ob- 
servations on isometric contractions, when the 
fiber is allowed to shorten under isotonic 
conditions, the relaxation by Ca** or Znt+ is 
not observed even when the concentration of 
Ca++ or Zn** exceeds that of EDTA present. 
These comparative observations on isometric to 
isotonic contraction and relaxation will be 
discussed in relation to the mechanism of muscle 
contraction. 
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EFFECTS OF EXERCISE ON NUTRIENT AND ENERGY ME- 
TABOLISM IN ADOLESCENTS WITH NEOPLASTIC DISEASE. 
D. M. Watkin and P. S. Mueller* National Insti- 
tutes of Health, Bethesda, Maryland. 

Four teen-aged patients with proven neoplasms 
valked on a treadmill set for 4 mph at a 10% 
grade for periods of from 7.5 min. to 2 hrs. 
daily during 1 phase of a metabolic balance 
study in which their daily dietary intakes were 
constant. They responded as the daily exercise 
period was lengthened by gradual reduction in 
post-exercise pulse rates. Chronic exercise 
was associated with weight gain in 2 and weight 
maintenance in 2. WN retention was observed in 
all and was accompanied by low N/P balance 
ratios in 3. Ca retention was observed in 2. 
No remarkable changes occurred in fasting clin- 
ical blood chemistries or hematology. No clin- 
ical or roentgenographic evidence of accelera- 
tion of neoplastic activity during exercise was 
noted. Reduction in size judged roentgeno- 
graphically of a hepatoma was detected at the 
end of the exercise phase in 1 patient. In 
another, fasting plasma unesterified fatty acid 
(UFA) concentrations, characteristically in- 
creased during the control phase, fell to nor- 
mal during exercise and increased on cessation 
of exercise. Respirometry during acute exer- 
cise revealed caloric expenditures in excess of 
predicted normal in 2 of 3 males but below pre- 
dicted in 1 female. The RQ fell predictably 
during acute exercise in 3 but started out low 
and remained constant in a fourth. Trained 
patients’ immediate weight losses were constant 
per unit of acute exercise. 


664 


UPTAKE OF Mn*+ BY NORMAL HUMAN ADULT RED CELLS. 
R. I. Weed and A, Rothstein (intr. by H. Blair). 
Univ. of Rochester, Sch. of Med. and Dentistry, 
Rochester, New York. 

The uptake of Mn*+ by human red cells 
appears to be a purely passive phenomenon. 
Human erythrocytes washed three times and re- 
suspended in a saline-tris buffer at pH 7.4, at 

7°C, were incubated with Mn**+ (Mn Clz), la- 
belled with Mn’* and the uptake was observed 
over a 12 hour period. The uptake increased in 
a linear fashion with increasing concentration 
of Mn*+ in the range of 1 X 107M to 1 X 107M 
(severe hemolysis occurred above 1 X 1072M). 
Metabolic factors seemed to play no role in the 
process. The rate of uptake was unresponsive 
to glucose or to inhibitors such as sodium flu- 
oride (5 X 107M) and iodoacetate (5 X 107M). 
The uptake of Mn*t+ was also unaffected by either 
magnesium or cobalt added in ten times the con- 
centration of Mn++, Pre-exposure to calcium 
also in ten times the concentration of Mn‘**, 
however, resulted in a diminished uptake. 
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ADAPTATION TO NICOTINIC ACID INDUCED FIBRINOLY- 
SIS. Murray Weiner, Kurt DeCrinis,* and Walter 
Redisch. WY.Univ. Research Service, Goldwater 
Mem. Hosp. 

A previous report (Weiner, Redisch, and 
Steele, Proc. Soc. Exper. Biol. 98:755, 1958) 
described the fibrinolytic response to single 
intravenous doses of nicotinic acid in man. 

Further studies have demonstrated the ab- 
sence of this response to orally administered 
nicotinic acid in all subjects except one pa- 
tient with a surgically produced portocaval 
shunt. Subjects who receive oral nicotinic 
acid fail to develop the usual fibrinolytic 
response to subsequent intravenous doses for 
periods of several days to several months, de- 
pending on the dose and period of prior oral 
medication. Repetition of an intravenous dose 
in two hours fails to elicit a fibrinolytic re- 
sponse to the second dose, although the capac- 
ity to respond with fibrinolysis is again evi- 
dent within a few days. Nicotinamide fails to 
induce fibrinolysis, but blocks the response to 
@ subsequent dose of nicotinic acid. Possible 
explanations of these phenomena by the adapta- 
tion of an hepatic enzyme system which metabol- 
izes nicotinic acid, by a competitive mechanism 
of fibrinolytic activators vs. inhibitors, or 
by exhaustion of fibrinolytic stores released 
by nicotinic acid will be discussed. Mechanism 
studies were limited by the absence of the 
fibrinolytic response to parenteral nicotinic 
= in animals (dog, rabbit, rat, and guinea 
pig). 
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EFFECTS OF AGING ON ADAPTATION TO COLD. A. 
Kurt Weiss. Dept. of Physiology, Univ. of 
Miam! School of Med., Coral Gables, Fila. 

Is the decreased ability to adapt to cold of 
the older and larger rat due to aging or to al- 
tered insulating properties of the tissues? 
Six-weeks-old male Holtzman rats who are depi- 
lated by clipping before cold-exposure at 5 + 
2°C show @ mean survival rate of less than 2 
days in the cold. Cold-exposure for 7 days be- 
fore clipping allows the animals to adapt and 
withstand cold-exposure after clipping. One- 
and-one-hal f-year-old clipped rats die soon 
after cold-exposure, whether pretreated with 
cold before clipping or not. Injection of tri- 
iodothyronine acetate (100 yg/100 g body weight, 
1.M.) on 3 alternate days during pretreatment 
with cold prolongs the survival of the older 
animals after clipping. Additional doses of 
the compound prolong maintenance in the cold 
when the animals are clipped twice weekly. It 
is suggested that the older animals do not 
adapt as well at Sy but are protected in some 
measure from the cold by their fur. After clip- 
ping, the tissues alone cannot furnish adequate 
insulation protection for survival. It is, 
therefore, concluded that aging reduces the 
ability of the rat to adapt to cold, but adap- 
tation in older rats can be brought about 
artificially by administration of thyroid hor- 
mone. (Supported by NIH Grant RG-5100) 
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THE EFFECT OF GONADECTOMY ON AT. 
OGENESIS IN THE AORTA OF THE CHICKEN, . 
Dept. of Poultry Sci., Rutgers, the State 
New Brunswick, N. J. 

Spontaneous atherosclerosis of the 
and abdominal aorta was estimated by 
and by measuring aortic cholesterol and hydro. 
xyproline concentration in 38-month-old gonad. 
ectomized and intact male and female White Leg: 
horns. The birds had been maintained in floor 
pens on a standard ration containing not more 
than 5% fat, mostly of vegetable origin, ani 
more than 1/40% cholesterol. Gonadectony was 
performed at two weeks of age; bilateral in th 
males, sinistral in the females, resulting ip 
the development of an ovistestis in the poul- 
ards. In all four groups atherosclerosis was 
from 1 1/2 to 2 1/2 times more severe in the & 
dominal than in the thoracic segment. Thorac; 
atherosclerosis of the female graded slightly 
higher than that of the other three groups, a. 
parently as a reflection of the relatively high 
cholesterol concentration of 30mg/gm aortic dry 
wt. vs. 15 for male, 20 for capon and 21 for 
poulard. Abdominal atherosclerosis was scored 
most severe in the male, least in the poulari, 
with the female and capon grading close to the 
male. The low score of the poulard appeared to 
reflect both low cholesterol and hydroxyprolin 
concentrations. Thus gonadectomy appears to 
have little effect on spontaneous aortic athen- 
genesis in the male, but tends to inhibit the 
condition in the female chicken. 
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THE EFFECT OF SOME ANOREXIGENIC AND OTHER DRUG 
UPON A 3-PLY MULTIPLE SCHEDULE OF REINFORCEMEM. 
A. Weissman* (intr. by E. D. Salgado). Dept. of 
Macrobiology, Pfizer Therapeutic Institute, 
Maywood, New Jersey. 

A reinforcement schedule, mult ext CRF avoid 
RS1O SS1O, examined in rats shows differential 
sensitivity to several drugs administered I, P. 
Control responding on this program consists of 
1) rapid, sustained lever pressing in avoidance} 
2) slow, efficient responding in CRF; and 3) 
extremely low rates in SA (extinction). Sample 
drug effects are: Morphine depresses avoidance 
rates beyond 15 mg./kg., but CRF responding is 
disrupted at lower doses; S4 remains intact. 
Amphetamine (0.5-2 mg./Kg.) produces high rates 
in all components, especially in S4. A drinke 
meter (Stellar and Hill, J. comp. physiol. Pay: 
chol. 45: 96, 1952.) incorporated into the ap- 
paratus indicates that CRF responding under 
amphetamine is often unaccompanied by drinking. 
Phenmetrazine occasions similar reactions to 
those under amphetamine, but at larger doses 
(2.5-25 mg/Kg.) and to a lesser extent. Stim- 
lation in avoidance and S4 is reduced, but appr 
rent, and greater suppression of CRF responding 
arises. Sub-anesthetic doses of Pentobarbital 
increase rates in all components er - 
administration rate depressions which arise. 
The program investigated thus shows anorexi- 
genic qualities of drugs, plus behavioral side 
effects upon schedule components maintained in- 
dependently of food reinforcement. The effect 
of other pharmacologic agents upon the progral 
will also be presented. 
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W oPERTIES OF PROLONGED ACTION PO- 
TENTIALS IN INSECT MUSCLE. R. Werman* 
pi HH, Grundfest, P & S, Columbia U., N.Y. 
Depolarization of muscle fibers of grass- 
hopper (Romalea) normally produces small, 
on-propagating responses (less than 20 mv, 
jess than 10 msec). Replacement of Na in the 
pathing fluid by Ba in varying amounts con- 
yerts the ele<*trically evoked response toa 
prolonged (up to 32 sec), larger (more than 
mv) response. The potential has an ini- 
tial peak followed by a long-lasting, slowly 
decreasing plateau and terminates with a 
sudden return to the baseline somewhat less 
rapid than the rate of rise. Undershoots and 
repetitive firing are frequently seen. These 
long responses show refractoriness manifest- 
ted by decreases in duration and amplitude of 
second responses. The time constant and 
resistance of the membrane at rest are greatly 
inreased by Ba, Current pulses during the 
plateau show the conductance to be appreciably 
greater than at rest. The conductance is 
greatest during the rising phase and slowly 
decreases thereafter, always remaining above 
the resting level. During the plateau, anodal 
pulses of sufficient strength terminate the re- 
sponse, the conductance returning to resting 
levels. The threshold repolarization for ter- 
mination decreases along the plateau somewhat 
more rapidly than the action potential height. 
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HFECTS OF INTRACORONARY INJECTIONS OF DRUGS ON 
TB UL-F BALLISTOCARDIOGRAM OF THE DOG, J. We 
West and A. N, Corbascio (intr, by C. F. 
Sdmidt). Dept. of Pharmacology, Univ, of Penn- 
sylvania, School of Med,, Philadelphia, 

A previously described technique for selec- 
tively catheterizing the coronary artery 
branches provides a means for investigating di- 
tect cardiac effects on the ballistocardiogram. 
kcceleration tracings on an ultra-low frequency 
MG were obtained in lightly anesthetized dogs 
vith intact chests during coronary administra- 
tion of various sympathomimetic amines, parasym- 
pathomimetic, ganglionic stimulating and muscu- 
lotropic drugs. Small doses of acetylcholine 
(0,04-0.2 microg./Kg.) in the left circumflex 
branch produced a transitory period of ventricu- 
lar asystole and a dissociation of the atrial 
ami ventricular components of the BOG, A direct 
telationship between the P wave of the BOG and 
the H wave of the BOG was found, Further con- 
firmation of this was obtained with small doses 
(0,04-0,08 microg./Kg.) of isoproterenol, levar- 
terenol, and epinephrine when injected into the 
Same site and with veratridine (0.04-0,08 mi- 
crog./Kg.) when given into the same or the other 
left coronary artery branch, These sympathomi- 
mtic amines produced a shift in the normal 
sinus rhythm to a nodal tachycardia, while vera- 
tridine produced a sinus bradycardia or nodal 
thythm, resulting in the disappearance or re- 
duction of the H wave of the BOG. The amplitude 
of the J component of the BOG was increased by 
these sympathomimetic amines and by nicotine, 
It was decreased by pitressin; the latter ef- 
fect could be reversed by nitroglycerin. 
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HYPOTHERMIA WITH AND WITHOUT TRANSFUSION OF 
OXYGENATED BLOOD FOR ASPHYXIA PALLIDA. Bjorn 
Hestia’s James A. pallets Ire, Rune ayers 
and Er enberg « Olinska Institutet, 
Stockhola, and Emery Unive, Atlanta, 
Hypothermia protects from asphyxial death 
in experimental animals (Miller, 1949, 1957). 
A clinical trial of hypothermia has been made 
on six neonatal babies with asphyxia pallide 
caused by apneic periods of from 14 to 79 
minutese Lowest rectal temperatures were, 
respectively, 26°C, 28%, 30.4%, 23°C, 25° 
and 25.1°C. In the first three, regular 
breathing commenced while temperatures were 
fallinge Three were transfused with 75-100 ml 
of oxygenated, heparinized, Rhenegative blood 
when hypothermia alone proved inadequate. Two 
of these responded immediately but the third 
did not begin regular breathing until after a 
final tracheal aspiration, 52 minutes after 
deliverye All appeared normal the following 
day and hearing tests revealed no evidence of 
brain damagee One expired at 305 hrs. from 
aspiration of vomituse Autopsy showed no 
evidence of C.N.S. damage E.C.G. and E.E.G. 
recordings of the remaining five were normal 
and to date their growth and development have 
been normal. From these results and those 
with animals it is concluded that hypothermia 
greatly prolongs the time during which recovery 
from asphyxia is possible without C.N.S. 
damagee 
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THE OCCURRENCE OF NUCLEOTIDE PYROPHOSPHATASE 
. ACTIVITIES IN BOVINE SEMINAL PLASMA. Robert: 
W. Wheat, Elaine B. Krick, and Susan T. Brown- 
lee (intr. by J. W. Everett). Dept. of Bin- 
chemistry, Duke Univ. School of Medicine, 
Durham, N. C. 

While using bovine seminal plasma 5'-nucleo- 
tidase preparations (Heppel and Hilmore, J. 
Biol. Chem., 188, 665, 1951) for the measure- 
ment of 5'-nucleotides, it was observed that 
orth~phosphate was liberated from UDPG, DPN‘, 
DPNE. FAD, CDFC, and GDPM. Two moles Pi/mole 
substrate were released from DPN’, DPNH, and 
CDEC, while only one mole Pi/mole was released 
from FAD and UDPG. Pi was not, or only very 
slowly released from G-1-P and FMN. Using UDPG 
dehydrogenase to follow UDPG disappearance, the 
UDPG hydrolase activity appeared to be greatest 
near pH 9. Preparations treated with Dowex 
50-K required Mgt+ for maximal activity. The 
rate of Pi release from 5'-AMP compared to DPNH 
degradation (LDH assay) by a sample of crude 
bovine seminal plasma was 1.47 and 0.052 
ymoles/min./mg. protein, respectively. Phos- 
phate release from the nucleotide pyrophosphate 
compounds is presumably due to the primary hy- 
drolysis of the pyrophosphate bond followed by 
5'-nucleotidase action. Results obtained with 
samples of human seminal plasma will be 
discussed. 
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THE TRANSPORT OF BROMSULFALEIN (BSP) BY 

HEPATIC AND RENAL SLICES. Abraham G. 

White. Dept. of Medicine, e Moun 
Hosp., New York, N.Y. 

The non-dependence upon aerobic en- 
ergy sources of the uptake of BSP by 
hepatic slices (Brauer and Pessotti: 
J.Pharmacol.& Exp.Therap. 97,358, 1949) 
has been confirmed. In addition, the 
secretion of BSP was studied by a modi- 
fication of techniques used previously 
in this laboratory (White,A.G.: am. J. 
Physiol. 191,50,1957). Minimum extrac- 


tion ratio (M.E.R.) for hepatic slices 
was 66%. The uptake of BSP by renal 
slices (S/M, 7.1, in 30 min.) is more 


rapid than that of PAH, and the M.E.R. 
is ca. 66%. Nevertheless, BSP does not 
appear in the urine. The uptake of BSP 
by renal slices is inhibited by 2,4- 
dinitrophenol while secretion is not. 
CCl4, in vitro,depresses the uptake of 
PAH by renal slices (20.5% of control), 
but does not markedly affect the uptake 
of BSP by hepatic slices (72.5% of con- 
trol). CClg,injected intraperitoneally 
into rats (0.1 ml./100 Gm.B.Wt.), dem- 
ages the liver, but slices from their 
livers show normal uptake of BSP in 
vitro. Under the same conditions, pre- 
vious investigators have demonstrated 
depressed in vivo BSP clearance from 
the blood. A hypothesis to explain 
these findings will be presented. 
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PERFUSION OF SINGLE PROXIMAL TUBULES OF NECTURUS 


KIDNEY: DEPENDENCE OF WATER FLUX UPON SOLUTE 


MOVEMENT. Guillermo Whittembury* Donald E. Oken* 





Erich E. Windhager*and A. K. Solomon. Biophysi- 





cal Lab., Harvard Medical School, Boston, Mass. 
The stopped flow microperfusion technique 
previously described was employed to determine 


the relationship between solute and water fluxes 


across the proximal tubule of Necturus kidney 
under isosmotic conditions. In 23 experiments, 
water movement was determined using C14 inulin; 
osmolarity was measured by the Ramsay freezing 
point method. Perfusion solutions contained 
15, 50, and 100 mEq. NaCl/l., isosmolarity 
with Necturus plasma being achieved with manni- 
tol. 
ed from the tubule after 20 min. was isosmotic 


with the plasma. When net water flux is plotted 


against net solute flux, the points fall on a 
straight line. This linearity remains valid 
over extreme values of water flux, correspond- 


ing to water movement of +544 to -33% of initial 


volume, The line is described by the equation: 


net water flux (mil) = 0.003 + 9.4 x net solute 


flux. Two conclusions may be drawn. First, 
net water flux is zero when net solute flux is 
zero; the small positive value of the intercept 
is not significant. This indicates that the 
only important driving force causing water 
movement in these experiments is net movement 
of solute. Second, 9.4 + 0.4 mil of water are 
transported for every miEq of solute, a volume 
extremely close to that of 10 mil expected for 
isosmotic fluid transport. 


At all NaCl concentrations, fluid collect- 
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PRESSURES IN THE PYLORIC SPHINCTER OF HUMAN 
BEINGS. D. \- Wilbur, I1L,*M+ Le Kelley Jn, 
and C- E+ Code» Maye Found. and Mayo Clin,, 
Reochester, Mian. 

This study was undertaken to determing 
whether or not, in 16 healthy fasted persons, 
a sene of inoreased pressure exists between 
the duodenum and the stomach in the region of 
the pylerus. The methods employed were those 
used successfully in the definition ef the 
pressure profiles of the sphinoters ef the 
esophagus (Proc. Staff Meets, Mayo Clin. 30; 
406, 1958). Open-tipped and balloen-tippea, 
water-filled tubes attached to strain Gauges 
and differential transformer pressure trans- 
ducers as well as balloon-covered transducers 
were used in the detection of pressures. The 
balloons were 0.5 om. in diameter and 1 om, is 
length. The pressure-detecting unitswere swal- 
lewed and allowed to pass into the duodenum, 
and were then withdrawn at 0.5-om. intervals 
into the stomach. In each of the 16 healthy 
persons studied, a sone of elevated pressure 
was defined when minute balleons were used, 
No inorease of pressure was reoorded in the 
zone by the epen-tip tubes. The maximal 
pressures recerded in the zone by the minute 
balloons ranged from 13 to 193 ome of water. 
The length of the inoreased pressure sone 
varied Z7rom 4.0 to 1065 om. Beoause the 
balloon is 1 om. long, the high-pressure sone 
is likely 1 ome shorter than detected. 
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MOVEMENT OF PERITUBULAR Na“ ACROSS THE NEPHRON 
WALL DURING STOP FLOW. W. S. Wilde and 


Malvin*. Physiol. Dept., U. of Michigan, Ann 
Arbor, Mich. 


Characterization of the transport of Na out 
of the nephron during stop flow requires infor- 
mation on the extent of back diffusion from 
blood to lumen. The momentary uteral occlusion 
halts filtration and renders the nephrons aglo- 
merular. Na“*, injected intravenously into mr 
tobarbitalized dogs 4-6 min. after occlusion, 
can then enter the static tubular fluid only by 
crossing the tubular wall. A stop flow pattem 
of specific activity is charted parallel to the 
Na concentration curve to judge the rate of 
entry of Na“* into the types of nephron seg- 
ments postulated by our graphical analysis (As. 
J. Physiol, 195:153). Mathematical considera- 
tion of how specific activities from overlap- 
ping segment types might mix in the sample 
yields the following interpretation. No Ne 
enters the distal inert ends of the collecting 
ducts. Na“4 leaks slowly into the low-Na dis- 
tal segments; it leaks very fast into the 
proximal segments, where it equilibrates with 
plasma 2-4 min. after i.v. injection. 
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Wr pERIMENTAL AND SPONTANEOUS 
yASCULAR LESIONS IN RATS. 

* (intr. by C. B. Huggins). 
the Ben May Lab. for Cancer Research, 
University of Chicago, Chicago, Illinois. 


Severe atherosclerosis and cardiac 
infarcts can be produced in rats by a 
combination of vascular injury and hyper- 

emia. These experimentally produced 
lesions differ decidedly from a variety of 
spontaneous lesions seen in aging rats. 
Among the latter group fibrin containing 
plaques in the coronaries are conspicuous. 
The occurrence of these fibrin containing 
plaques is accelerated when middle-aged 
rats are exposed to cold and fed a diet 
rich in fat and choleate. 
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PHOTODEGREDATION PHENOMENA IN PLANT SYS- 
™s. 8. Wilks (intr. by Richard W. 
Bancroft). School of Aviation Medicine, USAF, 
Randolph AFB, Texas. 

Green plants grown in a closed system 
liberate small quantities of carbon monoxide 
qs. Similarly, finely divided powder of dried 
green leaves in the presence of oxygen, water 
and sunlight will liberate CO gas. In all of 
the experiments with plant leaf "flour" and 
raw extracts of chlorophyll, carbon monoxide 
and aldehydes appeared. That component of the 
light spectrum which is absorbed in the process 
of photosynthesis was found to be responsible 
for the CO and aldehyde phenomena. Possible 
mechanisms for these phenomena will be con- 
sidered. 





Winkert 
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MICROPUNCTURE STUDY IN THE RAT DURING 
OSMOTIC DIURESIS. Erich E. Wi and Ger- 
hard Giebisch (intr. by John MacLeod), Dept. of — 
Physiology, Cornell Univ. Med. Coll., New York, 
N.Y. 

Following the technique of Walker, Bott, Oliver 
and MacDowell (Am. J. of Physiol. 134,580, 1941), 
samples of proximal tubule fluid were collected from 
rats during strong osmotic diuresis induced by intrave- 
nous Infusion of a 20% manitol solution. Collected 
fluid and appropriate plasma samples were analyzed 
for creatinine (Bott, Am. J. Physiol. 168, 107, 1952), 
and chloride (Method II, Ramsay, Brown and 
J. Exp. Biol. 32,822, 1955). Radiosodium (Na“*) was 
Injected intravenously several hours prior to tubular 
puncture; tubule fluid and plasma were assayed for 
radioactivity. The concentration of creatinine in 
proximal tubule fluid always exceeded that of plasma, 
indicating reabsorption of fluid from this part of the 
nephron. The concentration of chloride and radioso 
dium was found to be significantly below that of 
plasma. These results indicate the establishment of a 
gradient for sodium chloride across the proximal tubular 
wall during strong osmotic diuresis. 


680 


PHYSIOLOGICAL AND CHEMICAL PROPERTIES OF 
URINARY ERYTHROPOIETIN (UE). J. Winkert#, 

A.S. Gordon, J. LoBue*, and A. Crusco*(intr. by 
M. Schweizer). New York University, N.Y.C. 

A definite relation between severity of 
anemia and concentration of UE from children 
with Cooley's anemia has been found with the 
greatest incidence of active samples taken from 
patients with .8 gm% hemoglobin or less, and 
the lowest from patients with 6.0 gm*% hemoglobin 
or higher. Thus UE may reflect the presence of a 
feedback mechanism regulating erythron regener- 
ation. Reticulocyte counts and hematocrit deter- 
minations were employed to assess the response 
to 5 daily 3ml injections in rats. A new tech- 
nique demonstrated that the response to UE inj- 
ections “Bs a true polycythemia. By i.v. inject- 
ion of Fe?? labeled erythrocytes and determining 
the total activity and RBC numbers injected and 
the activity per RBC removed 2 hr later, 5 rats 
treated for 2 wks were found to average 62.842,1 
(S.E.) billion RBC while 5 controls had 51.41.3 
(S.E.) billion RBC/100 gm rat wt. The cells 

produced showed normal osmotic fragility, 
contained electrophoretically normal hemoglobin 
and a normal concentration of alkali resistant 
rat hemoglobin. The cells when present in excess 
numbers functioned normally to depress erythro- 
poiesis. UE was destroyed by trypsin or chymo- 
trypsin and when purified by the kaolin proced- 
ure was shown to contain 23% carbohydrate and to 
be active at.300 microgram doses in intact rats. 
(Supported by PHS grant H-3357). 
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EFFECT OF BRAIN STEM STIMULATION ON RENAL EX- 
CRETION OF WATER AND ELECTROLYTES. Burton L. 
Wise* and William F. . Depts. of Neuro- 
surgery and Physiology, i. California Med. 
School, San Francisco, California. 

To investigate the role of the medulla ob- 
longata in the regulation of renal function, 
electrodes were implanted stereotaxically in 
the brain stem of 19 male dogs. 9 to 70 days 
later, changes in creatinine clearance and so- 
dium, potassium and water excretion were fol- 
lowed during stimlation (2 to 6 volts) under 
light pentobarbital anesthesia. In 9 dogs, one 

was denervated 3 to 26 days before the 
studies. Stimlation of 6 points in the re- 
gion of the area postrema in 5 dogs was associ- 
ated with an increased GFR and increased water 
and electrolyte excretion, without a signifi- 
cant change in blood pressure. Renal denerva- 
tion blocked this response in the one animal 
tested. Stimlation of 12 points, situated in 
general more laterally, led to a rise in blood 
pressure and a sharp decline in GFR. These re- 
nal effects were blocked denervation of the 
kidney (8 of 9 experiments). Stimlation of 20 
other points had no effect on renal function. 
The data indicate that in the anesthetized dog, 
stimlation of vasopressor areas in the medulla 
leads to renal vasoconstriction, while stim1la- 
tion of the region around the area postrema may 
raise the GFR and increase electrolyte and wa- 
ter excretion without a change in blood pres- 
sure. (Supported by Commonwealth Fund and Re- 
search Comm., U. Cal. Med. School). 
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CONJUGATION OF THE AMINOBENZOIC ACIDS IN THE 

CHICKEN AND CHICK EMBRYO. H.J.Wolfe*, K.C. 
K.B re* and P.K. *, Dept. of 

Pharmacology, Univ. of Lou., Louisville, Ky. 


Our previous reports have presented the data 
that the conjugation of aminobenzoic acid 
varied with the isomer which was administered 
and differed with animal species. The present 
study was to describe and compare the conjuga- 
tion of p,m, and o-aminobenzoic acid both in 
the adult chicken and in its embryonic fore- 
runners. For the adult in vivo experiments the 
urine was collected froma modified cloaca 
during constant infusion with the individual 
isomer. Fertile eggs were injected daily with 
the isomers and removed from the incubator for 
analysis 24 hours after inoculation. Analysis 
of the urine and allantoic fluid was performed 
by paper chromatography, paper electrophoresis 
and ether extraction. It was found that in the 
adult and in the embryo ornithine conjugation 
and acetylation, as well as some glucuronide 
conjugation occurred in all three isomers. 
Conjugation could first be detected in the 
embryo after the 5th day of incubation. The in 
vitro studies showed that ornithine conjugation 
mainly occurred in the kidney, and acetylation 
mainly in the liver. In the kidney slices 
acetylation was found in all, but the p-isomer. 
(Aided in part by a grant of Sigma Xi Society) 


172 








ington, De Co 

Reports from our la 
1619602, 1957 and 1719685, 1958) showed thet 
exercise ani 8 or in comb. 


atherosclerosis of cockerels on plain mash 
after being on an "atherogenic diet" of 2¢ 
cholesterol ani 5% cottonseed oil. There were 
two phases to the experiment. During the firs, 
phase all birds were fed a high "atherogenic 
diet" for 8 weeks, The secoml phase consisted 
of 9 weeks during which time the cockerels 
were placed on plain mash, All birds, after 
removal from an "atherogenic diet" and 

on plain mash, showed a significant reduction 
of blood cholesterol by the second week ani a 
fall to normal levels by the 4th — 6th week, 
The difference in rate of fall of blood choles. 
terol between the exercised groups, whether 
treated with androgen or not, did not seen 
significant. A discussion on the aorta ani 
coronary arteries will be presented. (Supportei 
by PHS, H-2420, Hawaii, and 
American Heart Associations). 


684 


VENOMOTOR RESPONSES TO EXERCISE DURING ACCLIM- 
TIZATION TO HEAT IN MAN. J. Edwin Wood* and 


David E. Bass. Boston Univ. School of Med., 
joston, a rtermaster Research and Deve 


ment Center, Natick. 

Acclimatization to heat is associated with 
an increasing adequacy of the circulation (Bass 
et al, Medicine 3):323, 1955). Changes of pe- 
ripheral venous volume were measured plethysm- 
graphically (Wood and Eckstein, J.Clin. Invest. 
37:1, 1958) to determine whether or en- 
hanced venomotor responses occurred during 
acclimatization to heat. The volume changes 
caused by a rise of transmural venous pressure 
of 1 to 31 mm, Hg per 100 cc. forearm tissue 
were measured in a constant temperature room be- 
fore, during, and after one of four 30 mimute 
walks on a treadmill at 3.5 mph with a 5 per 
cent grade. Two studies of four subjects each 
were carried out with two and one control days 
(77°F) and nine and six heat days (120°F) re- 
spectively. The veins constricted in response 
to walking in both environments. This venocon- 
striction on day three and four in the heat was 
significantly greater than that of days one ami 
two in the heat, and that in the control period, 
as well as that of days five and six in the 
heat. Mean values of venous volumes for both 
groups were: control, 2.76 cc.; days one ami 
two in the heat, 2.97 cc.; days three and four 
in the heat, 2.3lcc.; days five and six in the 
heat, 3.14 cc. The mean value for days seven, 
eight, and nine of the first group was 2.81 ct. 
Thus, enhanced venoconstriction of exercise 
occurred during acclimatization to heat, but 
did not persist. 
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DYNAMIC CALIBER RELATIONS OF NASAL, TRACHEAL 
49D PULMONIC AIRWAYS. YW, B, Wood (intr. by 
g, B. Loofbourrow)., Dept, of Physiology, 
taiv. of Kansas, Lawrence, 

Previously reported rimnts (Am. J, 
physiol, 191(2):411, 1957) revealed vigorous 
contractions of the tracheal smooth muscle of 
dogs in response to a variety of conditions 
yhich gave rise to hypercapnia. Such contrac- 
tions produced reductions in tracheal caliber 
closely paralleling the degree of hypercapnia, 
the reflex mechanism which regulate the tra- 
cheal muscle are delicately sensitive to COs, 
Experiments were undertaken to determine the 
yelation between tracheal constriction and 
possible changes throughout the remainder of 
the airways at levels above and below the 
trachea. ‘The present study involved siml- 
taneous recordings of changes in the caliber 
of nasal, tracheal and pulmonic airways under 
g variety of conditions, A considerable 
degree of independence seem to exist in 
caliber changes throughout the total airways. 
During hypercapnia, for example, while the 
nasal passages are dilating, the trachea and 
min bronchi are markedly constricting. At 
the same time, the bronchioles, if they re- 
act at all, show a lesser change in caliber 
in the same direction as the tracheal re- 
sponse, The mthod has the obvious advantage 
of simultaneously providing information on 
alterations in resistance to airflow and 
dead~space volumes at all levels of the 
respiratory tree. 


686 
THYROID ACTIVITY IN THE CHRONIC DECEREBRATE CAT 
WITH AN ISOLATED "ISLAND" OF HYPOTHALAMUS AND 
PITUITARY. James Woods* and Philip Bard, The 
Johns Hopkins Medical School, Baltimore. 

In the experiments to be reported two groups 
of cats were studied. Group I consisted of 9 
normal cats. Group II was made up of 8 decere- 
brate cats. The operation in this group con- 
sisted of surgical extirpation of all cerebral 
tissue rostral,dorsal,and lateral to the hypo- 
thalamis followed by aspiration of a wedge of 
mesencephalon to completely isolate the remain- 
ing ventral diencephalon from the brain stem. 
Postoperative survival averaged 4.3 months. 
Thyroid activity was evaluated by determining 
the rate of disappearance of a tracer dose of 
I-131 from the neck. The results indicate that 
under basal conditions the amount of I-131 ac- 
cumulated and its rate of release by the thy- 
roid is not different in the two groups of cats, 
Also, the response following administration of 
exogenous thyroxin or thyrotrophic hormone is 
not qualitatively different in the two groups. 
Preliminary attempts to include the hypothala- 
mus in the removal, leaving only the pituitary 
in situ rostral to the brain stem truncation, 
have been disappointing in terms of survival of 
the animals. However, a few observations sug- 
gest complete cessation of anterior lobe func- 
tion in such preparations. Results of further 
Such attempts will be reported and the role of 
the hypothalamus in regulating thyrotrophic 
functions of the anterior pituitary will be 
discussed. 





173 Wool 


687 
CHROMATOGRAPHY OF SHEEP PITUITARY GONADOTROPINS 
ON DEAE-CELLULOSE. M. C. Woods* and M. E. 
Sampson Inst. of Exper. Biol., Univ. of Calif., 
y, California. 

The chromatographic behavior of concentrates 
of FSH and ICSH from sheep pituitaries has been 
studied. The starting materials for ICSH chro- 
matography were 1.],-1.8M (NH),)9S0), fractions of 
extracts made at pH 9 (330) 3=50C., and pH 
720=7.5 (HOS ethanol), 25-28°C, The minimum 
effective dose (MED) for interstitial tissue 
repair in the hypophysectomized female rat was 
15 ug. The yields were 1.2-1.5 g/kg (wet 
weight of glands), pH 9 extract, and 0.7-0.10 
g/kg ethanol extract. ICSH activity was not 
adsorbed on DEAE-cellulose (0.45 meq basic 
groups/g) equilibrated with 0.005M PO), pH 7.0. 
On columns regenerated with NaOH and Ho0-washed 
to pH 6.5=7.0, ICSH activity was recovered in 
the solvent front and in the first of two peaks 
eluted with 0.005M PO),, pH 7.0. MED for ICSH 
was 3-5 ug., DH 9 extract; 1-2 ug. ethanol ex- 
tract. MED for FSH was greater than 6 mg., MED 
for TSH (thyroid repair) > 0.5 mg. The start- 
ing material for FSH chromatography was obtain- 
ed from repeated 2.0-2.9M (NH),)2S0), fractiona- 
tions of 0% ethanol extracts, The MED for 
follicular development (immature hypophysectom- 
ized rat) was 15 ug., yield 0.3-0.) g/kg. Ad= 
sorption on DEAE-cellulose (2 x 0 om/2 g FSH 
concentrate, 3-5°C) was from 0.005M PO},, pH 
720-73. Elution between 0.02 and 0. PO 
pH 7.0, flow rate 0 cc/hr, recovered 10-15% of 
the protein, 60-70% of the FSH activity. MED 
for FSH was 3< pg. 


688 
PROTEIN SPARING IN VITRO BY NON-UTILIZED CARBO- 
HYDRATES. Ipa Ge Woo) (intr. by N. Kleitman). 
Dept. of Physiology, Univ. of Chicago, Chicago. 
The effect of various sugars on protein syn- 
thesis has been studied using the isolated rat 
diaphragm and a Camino acid. Prior fasting 
(48 hours) of the diaphragm donor decreases the 
rate of incorporation of histidine-2-C**+ into 
muscle protein. Under these conditions the ex- 
tent of amino acid incorporation is directly 
proportional to the glucose concentration in 
the incubation medium over the range 0 mg % (47 
cpm/mg protein) to 600 mg % (135 cpm/mg pro= 
tein). The ability of other sugars to repro- 
duce this protein sparing effect was tested. 
The following are equally effective with glu- 
cose: D-mannose; D=xylose; D-ribose;l-sorbose, 
The following are without effect: D~galactose; 
D-fructose; 3-methyl glucose; D-arabinose; L- 
arabinose; L-xylose. Only 2-deoxyglucose is 
inhibitory. ‘The results are interpreted as in- 
dicating: (1) protein sparing by carbohydrate 
can occur in the absence of the liver; (2) sug- 
ars, non-utilized or poorly-utilized, by muscle 
can increase protein synthesis under these con=- 
ditions. These findings do not support the 
theory that protein sparing by carbohydrate de- 
rives solely from its ability to increase the 
energy available for synthesis. They do have 
important implications concerning the physio~ 
logic regulation of the intracellular protein 
synthetic rate. 











Wyngaarden 
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CONTROL OF ACTIVITY OF PRPP-AMIDOTRANSFERASE BY 
PURINE RIBONUCLEOTIDES, James B. Wyngaarden and 
Doris M. Ashton (intr. by Eugene A. Stead, Jr.) 
Dept. of Med., Duke Univ., Durham, N.C. 

In the biosynthesis of purines the first ir- 
reversible and specific step is that in which 
phosphoribosylamine is generated from PRPP and 
glutamine. PRPP-amidotransferase was purified 
from pigeon liver supernatants, by fractiona- 
tion with ammonium sulfate, differential heat 
inactivation, and aged calcium phosphate gel. 
The rate of generation of glutamate was meas- 
ured spectrophotometrically as reduction of 3- 
acetylpyridine-DPN, in the presence of glutamic 
dehydrogenase, in .05 M tris buffer, pH 8.0. 
Evidence was secured for non-consecutive bind- 
ing of PRPP and glutamine at independent bind- 
ing sites. When concentrations of PRPP and of 
glutamine were varied independently at 4 levels 
each, and the velocity data plotted according 
to Frieden, the lines converged to a single in- 
tercept on the extended X-axis in each case. 
Km PRPP = 2.3 x 10°-4M; Km glut. = 1.1 x 10-'M. 
Competitive inhibition of PRPP binding was ob- 
served with IMP, AMP, ADP, ATP, and GMP. ATP 
and ADP were the most potent, Km/Ki values be- 
ing about 6. Inhibitions were non-competitive 
with respect to glutamine. Non-inhibitory com- 
pounds included deoxy-AMP and -GMP, 2'-,3'-AMP 
and GMP, IDP, ITP, GTP, ribose 5-P, PP;, pur- 
ine bases and -sides, pyrimidine ribonucleoside 
mono- and triphosphates. Regulation of activ- 
ity of PRPP-amidotransferase by purine ribonuc- 
leotide products offers a mechanism for feed- 
back control of purine biosynthesis. 


690 


EFFECT OF SODIUM ON THE CONTRACTILITY OF DOG'S 
AORTIC STRIP IN RESPONSE TO EPINEPHRINE AND 
NOREPINEPHRINE. Hajime Yama shi. 
Philip Dow). Depts. of Peeisteey and Pharma- 
cology, Med. Coll. of Ga., Augusta, Georgia. 
It has widely postulated that sodium is im- 
portantly involved in the development and 
treatment of hypertension. This study is being 
carried out in order to clarify the effect of 
NaCl on the contractility of dog's thoracic 
aortic strip bathed in Krebs solution in re- 
sponse to epinephrine and norepinephrine, The 
minimal concentration of these drugs that pro- 
duces agrtic contraction is from 1 to 
5 x 10°. The maximal contraction is generally 
attained at a concentration of 10-5 to 10°. 
Epinephrine is slightly more potent than nor- 
epinephrine. If NaCl concentration bathing an 
aortic strip is increased 1.2 times, the con- 
traction produced by concentrations below 10~6 
of Epi and norepi is significantly potentiated. 
However, above this concentration the effect 
of the increased sodium is not significant. 
Doubling the concentration of NaCl in Krebs 
solution or increasing its osmolarity an equal 
amount by glucose will cause in itself a con- 
traction of the strip. Placing the strip in 
a hypotonic solution causes it to elongate and 
reduce tension. Therefore, the effect of os- 
motic pressure of the bathing solution is being 
investigated as the NaCl concentration is inde- 
pendently varied. (From the Cardiovascular 
Research Training Program, Supported by USPHS 
= HTS=5O0Ll, and the American Heart Associa- 
tion). 
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EVIDENCE THAT A HUMORAL AGENT STIMULATES THE 
ADRENAL CORTEX TO SECRETE ALDOSTERONE IN 
EXPERIMENTAL SECONDARY HYPERALDOSTERONISM, 
Nicholas A. Yankopoulos*, James O. Davis, 
Bernard Kliman* and Ralph E. Peterson*. 
National Institutes of Health, Bethesda, md, 
To test the possibility of a humoral 
mechanism in the regulation of aldosterone 
secretion, cross circulation experiments were 
performed between dogs with secondary hyper- 
aldosteronism produced by thoracic inferior 
vena cava constriction and normal recipient 
animals. Cross circulation was established 
through the femoral vessels, or the isolated 
adrenals of a normal animal were perfused by 
the technique of Hilton, et al. (Amer.J, 
Physiol, 192:525, 1958) with blood from a 
hyperaldosteronemic donor. Determinations of 
aldosterone and corticosterone in adrenal 
vein plasma were made by the radioisotope 
derivative method. Aldosterone secretion 
in the recipient increased 134% (9 dogs) 
during circulation of blood from dogs with 
secondary hyperaldosteronism and returned 
to the control level in 5 animals with 
recovery observations. Corticosterone 
secretion increased only slightly in 4 of 8 
dogs. No consistent alterations in plasma Na 
and K were detected. During cross circulation 
of blood from normal dogs into the isolated 
adrenals of normal animals (8 experiments), 
aldosterone secretion was unchanged or 
decreased in all but 2 dogs. It is concluded 
that a humoral agent stimulates the adrenals 
to secrete aldosterone in dogs with secondary 
hyperaldosteronism. 





692 
RELAXATION OF THE UTERINE CERVIX IN THE 
RAT. J. Yochim*, (U.S.P.H. Fellow) and 
M. X. Zarrow, Dept. Biol. Sci., Purdue 
Univ., Lafayette, Ind. 

The dilation and tensile strength of 
the uterine cervix of the rat was 
measured in vitro. Dilation of ca. 1.0 
mm, at estrus was increased to 2.1 mm, 
on the 14th day of pregnancy, 4.2 mm, 
on the 21st day, and 14.0 mm, at partu- 
rition. Cervices from castrated rats 
exhibited a dilatability similar to 
that observed at diestrus (0.94 mm.) 
whereas treatment with estradiol caused 
an increase to 1.4 mm. Cervices from 
pregnant, castrated rats treated with 
pregnancy-maintenance levels of 
progesterone (2 mg./day) exhibited a 
dilatability of 1.6 mm. Relaxin 
administered with progesterone produced 
a dilation of 5.0 mm. Treatment with 
estradiol (0.1 ug.) and progesterone 
caused a cervical dilation of 2.7 mn, 
Values for the tensile strength of 
cervical tissue ranged from 89 g. 
(force/mg. cervical tissue/100 g. body 
weight) during diestrus to 49 g. at 
estrus, and decreased to 4 g. at partu- 
rition. Cervices from progesterone 
maintained, castrated, pregnant rats 
exhibited a tensile strength of 54 g. 
Relaxin decreased the tensile strength 
to 9 g. (Aided by a grant from the 
Purdue Res. Fdn.) 
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8 NSIDERATION OF THE MECHANISMS OF PRESUMPTIVE 
#UBULAR EXCRETION OF URATE IN MAN, T.F. Yu _and 

4,B. Gutman. Depts. Medicine, Mt.Sinai Hosp. ,and 
filunbia Univ.Coll.Physicians & Surgeons, N.Y.C. 


The prevailing concept of renal excretion of 
urate in man, based largely on clearance studies 
in normal subjects, holds that 5-10% of the 
filtered urate escapes tubular reabsorption and 
4g excreted, no urate being secreted by the 
tubules. It has recently been postulated that 
(like potassium) the filtered urate may be vir- 
tually completely reabsorbed, the excreted urate 
being secreted by the tubules. The theory of 
tubular excretion would account for: 1. The 
striking dissociation between filtered urate and 
W urate, over a wide range of GFR, observed in 
clearance studies in 150 gouty subjects. 2. The 
sarked depression of Curate/Cinulin caused by 
pyrazinamide and uricosuric drugs in low dosage, 
explained by inhibition of "active" tubular ex- 
cretion of urate. 3. The apparent lack of effect 
o urate excretion of salicylate in doses inter- 
nediate between those causing urate retention 
and uricosuria, as shown by 12 clearance studies 
with slow salicylate infusion; this is explained 
as due to simultaneous inhibition of "active" 
tubular secretion and reabsorption of urate. Non- 
fonie diffusion of uric acid (pKa 5.4) appears 
not to be a significant factor in tubular excre- 
tion of urate. While the urate/inulin clearance 
ratio is somewhat reduced by NH4Cl acidosis and 
slightly increased (20%) by NaHO03, alkaliniza- 
tion of the urine with acetazolamide results in 
a mean 15% reduction in Curate/Cinulin. 


694 
EFFECTS OF NUCLEOSIDES ON ACUTE LEFT VENTRICU- 


LR FAILURE, Norman J. K.K. Tsuboi* 
and WH. M. EY s 
of Medicine and Dept. 


of Pediatrica, Cornell Uriv. Med. College, 
lew York, N. Y. 

The effects of vaious mucleosides on the 
isolated perfused left ventricle of dog hearts 
in which failure had been induced by increased 
eortic resistance will be presented. 

cs of this 


@iamosine, uridine and thymidine to the per- 
fusion medium resulted in restoration of 
fonction of the failed ventricle to or beyond 
control levels, Cytidine and adenosine did 
not exhibit these properties, The more 
specific effects on contractility and dis- 
tensibility will also be reported, 
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EFFECT OF INSULIN ON RESTING POTENTIAL AND 
POTASSIUM CONTENT OF RAT MUSCLE. Kenneth L. 
Zierler. Dept. of Medicine, The Johns Hopkins 

versity, Baltimore, Md. 

It has been long known that insulin admin- 
istered to the intact animal reduces serum 
potassium concentration and that much if not 
all of this reduction can be explained by 
entry of potassium into muscle. Hypotheses to 
explain this effect of insulin usually assign 
potassium entry a role secondary to the effect 
of insulin on glucose, but these are not en- 
tirely satisfactory. If insulin in some way 
increases muscle resting potential (E,) then 
the movement of potassium would follow. In 
excised rat muscle, held in a large volume of 
solution so that external [K* ] remained 
constant, insulin increased Ey by 5.) mV 
(+ 0.8 mV) within 20 to 60 mimtes. Were 
hyperpolarization secondary to movement of K*, 
internal potassium would have to have increased 
by at least 23 per cent and by more if the 
Hodgkin-Katz constant field equation applies. 
However, after exposure to insulin for 1 hour, 
internal K+ increased by only 3 + 2. per cent. 
After 2 and 3 hours, internal K* increased by 
10 + 3.6 per cent. Thus, K* movement appears 
not to be the cause of incressed E, but the 
effect of insulin on K* concentrations can be 
explained as a consequence of increased E,. 


696 


EFFECT OF PARENTERAL DEXTRAN SOLUTION ON ME- 
TABOLISM OF PLASMA ALBUMIN. F. Zizza. (intr. 
by J. H. Holmes) Dept. of Medicine, Univ. 
of Colorado School of Medicine, Denver. 
Rabbits were given intraperitoneal injec- 
tions of 6% dextran solution (average dextran 
molecular weight 70,000) over approximately 
two weeks until stable levels of dextran 
(1.5 - 2.0 gm) were obtained in the plasma. 
These levels were then maintained for several 
weeks by injections of dextran solution given 
twice a week. During this time plasma total 
protein concentrations were held eg con- 
stant at values ranging from 60 to of the 
initial levels, and blood volumes at values 
ranging from 55 to 65% above the initial 


levels. The metabolism of plasma albumin in 
these jp control animals wes studied by 
giving I’~"-labelled rabbit albumin intra- 


venously and following the radioactivity in 
the plasma, urine and feces. In control ani- 
mals the rate of breakdown of plasma albumin 
averaged 0.25 gm/kg/day. In three animals 
given dextran, and maintained apparently in a 
steady state, it averaged 0.26 day. 

Thus it appears that the presence of quanti- 
ties of dextran sufficient to cause a gross 
increase of the blood volume had little effect 
on the rates of breakd~wn of plasma albumin. 
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PLATELET VISCOUS METAMORPHOSIS. M.B, Zucker 
J 11i_. Sloan-Kettering Inst., NYC. 
Sharp (Brit. J. Hematol., 4:28, 1958) pro- 
duced viscous metamorphosis (VM) by agitating 
chilled native platelet-rich plasma (PRP) at 
37°C. He concluded that clumping occurred 
within 165 sec. in glass and silicone and was 
normal in hemorrhagic conditions except 
Hageman and PTA deficiencies. We found much 
greater variability in time and evidence for 
two mechanisms, one preceding fibrin formation, 
the other unassociated with it. In normal sub- 
jects, VM in native PRP occurs shortly before 
clotting and may require 9 min. in glass and 
20 min. in silicone. VM without subsequent 
fibrin formation was sroduced in less than 2 
min. in 8 of 10 normal subjects by adding a 
physiologic excess of magnesium to EDTA PRP. 
Both mechanisms were normal in 2 patients with 
PTA deficiency. In severe hemophilia and PTC 
deficiency, fresh PRP did not undergo VM with- 
in 15 min. in glass. In hemophilia, VM 
occurred quickly in native PRP pre-chilled for 
90 min., and in the EDTA-Mg system. In 1 PIC 
deficient patient, VM remained delayed under 
these circumstances. The significance of 
this is uncertain since VM was also poor in 
EDTA=Mg in 2 normal subjects. It seems likely 
that WM in fresh native PRP is related to 
thrombin production or events immediately pre- 
ceding it. The physiologic importance of VM 
in the EDTA-Mg system is still uimown. It 
could not be related to changes in the plasma 
but may be related to the platelet sphering 
produced both by EDTA and by cold. 
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SYNTHESIS OF PROTEIN, ENZYME, RNA AND DNA IN 
CELL-DIVISION SYNCHRONIZED BACTERIA. Fred E. 
Abbo™ and Arthur B. Pardee. Dept. of Biochem- 
istry, Univ. of California, Berkeley. 
Previous studies with cell-division 
synchronized bacteria have indicated e non- 
continuous synthesis of the macromolecules. 
The present authors, using the filter-paper 
filtration technique for obtaining cell- 
division synchronized cultures, have found 
macromolecular synthesis to be continuous 
throughout the generation cycle. The authors 
believe that cells synchronized by the 
filtration technique are essentially free 
of artifacts, and that their results therefore 
represent "physiological" phenomena. 
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THE ROLE OF K*, Na* AND GLYCOLYSIS IN THE TRANS- 


PORT MECHANISM OF BACTERIAL CELLS AND PROTO- 
PLASTS. 
University of Colorado School of Medicine, 
Denver, Colorado. 


Evidence has been presented in previous 
communications, Fed. Proc. 17 178 (1958) J. 


Biol. Chem. Feb. (1959), that three conditions 
are required for the transport of sucrose into 
(1) The production 


protoplasts of S. fecalis: 
of energy by the conversion of glucose to 

lactic acid. (2) The presence of Kt. (3) The 
appropriate ratio of Na’ to x. 
ments for transport have now been shown to 


apply to intact and nongrowing bacterial cells. 


The activity of Kt and Nat ions in the trans- 
port mechanism is not due to an effect on the 
rate of glycolysis. Therefore, Kt appears td 


fulfill the role of a cofactor in the transport 


of molecules into cells and this function is 
antagonized by Nat. This antagonism is pri- 
marily competitive in nature. 
of glutamate into protoplasts there is a con- 
comitant swelling which indicates that the 

intracellular ‘glutamate’ exists to a large 

extent in an unbound osmotically active form. 


The experiments described above suggest that K’ 
functions at the level of the cell membrane, in 


conjunction with an eneray yielding reaction, 


to effect the transport of chemically unrelatec 


molecules. 


Adolph Abrams and Cosmo G. Mackenzie. 


These require- 


In the transpor 


178 
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SOME CHARACTERISTiUS OF SOLUBLE RNA. 
est, Guido Hartmann’, Hans G. Bona, eat fay 
Lipmann. Rockefeller Inst., New York, N.Y.” 

The soluble RNA fraction isolated from the 
Spinco supernate of rat liver homogenate by the 
phenol procedure had been found to yield, on py, 
ase degradation, amino acid 2'- or 3'-esterg of 
adenosine. After mild alkali hydrolysis, this 
fraction was analyzed for amino acids by the 
procedure of Stein and Moore, for which we are 
greatly indebted to Drs. Gundlach and Moore. 5 
3 runs, the following averages in percent of 
total were found: serine, glycine, valine anj 
lysine, 10-20%; leucine, alanine, threonine an 
glutamate, 5-106; isoleucine, aspartate, histi. 
dine, proline and arginine, 3-56; methionine, 
tyrosine, phenylalanine, 1-2$; tryptophan ani 
cysteine were not found in measurable amounts, 
Threonine activating enzyme, rather abundant ip 
calf's liver, was purified by isoelectric, ap. 
monium sulfate and DEAE-cellulose column frac. 
tionation. A 200-fold purified preparation in 
addition to threonine, reacted only sligh 
with tryptophan and phenylalanine, using P**. 
pyrophosphate exchange as test. ‘The purified 
enzyme transfers threonine to soluble RNA. Stu. 
ies on amino acid transfer to and from soluble 
RNA and on its fractionation by column electrn.- 
phoresis are in progress. 
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THE INFLUENCE OF DIETARY CARBOHYDRATE ON 
KIDNEY AND LIVER DAMAGE AND SERUM CHOLESTEROL 


IN THE RAT. Mildred Adams, AT Se 
George J. Koval*. Human Nutrition Re 


Division, USDA, Washington, D. C. 

A diet found in this laboratory to induce 
fatty livers, enlarged and damaged kidneys ani 
elevated blood cholesterol in the rat has been 
used to study the influence of replacing su- 
crose in the diet with cornstarch or with dex- 
trose. Groups of male rats were fed the three 
diets ad libitum and were sacrificed at 450 a 
550 days of age. At autopsy gross examination 
of the tissues was carried out and sections 
were taken for microscopic study. The livers 
and kidneys were analyzed for moisture, fat, 
protein and ash and the liver and blood serm 
for cholesterol. When cornstarch replaced su- 
crose, smaller kidneys and livers were found 
along with less kidney damage. The percentag 
as well as the total content of fat and choles 
terol in the liver was appreciably less for 
cornstarch than for sucrose fed animals. 
significant differences were observed in the 
serum cholesterol of these two groups of rats. 
When dextrose replaced sucrose, smaller livers 
with lower percentage and content of fat and 
cholesterol were also observed. However, the 
kidney size and damage were about the same 
whether sucrose or dextrose was fed. Serum 
cholesterol values were significantly higher 
for animals on dextrose than for those on 
either sucrose or cornstarch. 
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i AMINO NITROGEN LEVELS AND PROTEIN NEEDS 


CHILDREN. Anthony A. Albanese, 

seal A. Higgons*, and Louise A. Orto*. 
jutritional Research Lab., St. Luke's Convales- 
cent Hosp, Greenwich, Conn. and St. Luke's 
Hosp.» New York, N. Y. 

Previous reports from this laboratory indi- 
cated that determination of fasting plasma 
gino nitrogen (PAN) levels provides a useful 
eriterion of protein metabolism of man. In the 

sent study, serial measurements were done for 

s of 1 to 25 weeks on 14 infants (2 to 24 

wnths) who had suffered varying degrees of nu- 
tritional depletion incident to disease or sur- 
gical processes. The resulting data show that 
decrements in rate of body weight change are 
secompanied and often forecast by significant 
decreases in resting PAN levels. Conversely, 
increments in rate of body weight change are 
frequently associated with increases in resting 
PAN. Changes in these two criteria of nutri- 
tional status were also found to reflect with 
remarkable sensitivity ad libitum variations in 
calorie and protein intake. Decrements in PAN 
wd/or body weight change followed protein in- 
takes of less than 5.0 gm/kg/day. Adequacy of 
this level of food intake varied directly with 
the protein source and prevailing metabolic 
state of the subjects. The advantages of these 
simple procedures for the detection of protein 
deficiencies in population groups will be 
discussed. 
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SOME ASPECTS OF THE KINETICS OF SEQUENCES OF 
ENZYMATIC REACTIONS, Robert A. Alberty, 
Chemistry Dept., University of Wisconsin, 
Madison. 


The kinetic behavior of series of enzy- 
mtic reactions is of special interest since 
such series provide the means for energy 
transfer. An assumption that simplifies the 
mthematics and may actually represent the 
teal situation in some cases is that the con- 
centration of each reactant in the series con- 
sidered is not very different from its 
equilibrium concentration. Consider that one 
enzymatic reaction A==B in the series follows 
the mechanism 


A+ E =X, @Xo=...X, SPE + B 


If A is supplied at a constant rate k,, B is 
temoved at this same rate and the enzyme con- 
centration is high enough so that the displace- 
mnt Qa of the concentration of A from its 
equilibrium value a is small, 


Ky (Wa/Kq)(1 + 1/K gq) 


Aa 1+ (8/Ky)(1 + KeqKa/Kp) 


where Keg = b/a, V, is the maximum initial 

velocity for the forward reaction and and 

a the Michaelis constants for A and B. 
higher the enzyme concentration the larger 

is and the smaller Ma for a given value of 

4° 
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THE EFFECT OF SERINE ON TRANSMETHYLATION 
george J. Alexander (intr.by B. Weiss) . 
olunbia University and New York State 
Psychiatric Institute, New York City. 


Serine as well as methionine have 
been utilized in the synthesis of the 
28-methyl group of ergosterol. Large ex- 
cess of unlabeled serine was expected, 
therefore, to ipbibit the synthesis of 
ergosterol -28-C1 from methionine-methyl 
c+*. However, in a study of cell-free 
yeast homogenates the reverse effect was 
noted ( Alexander and Schwenk, J. Biol. 
Chem. 232:611, 1958 ). It has now been 
found that addition of serine also en- 
hances the biosynthesis of choline.ser- 
ine combines ,enzymatically, with homo- 
cysteine to give cystathionine and, ult- 
imately, cysteine. Cystathionine is in- 
active as a one-carbon donor. Excess ho- 
mocysteine decreases transmethylation. 
Therefore, serine deficiency may inhibit 
the synthesis of choline or ergosterol 
through accumulation of homocysteine. 

It is concluded that among the factors 
that influence the rate of transnrethyla- 
tion is the concentration of a suitable 
acceptor for the homocysteine moiety of 
methionine and that serine serves as 
such an acceptor. 
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IODIDE PEROXIDASE IN RAT THYROID AND SALIVARY 
GEANDS AND ITS INHIBITION BY ANTITHYROID COM— 
POUNDS. (intr. by Donald 
L. Buchanan). Radioisotope Service, VA Hosp. 
West Haven, and Dept. of Biochemistry, Yale 
Univ., New Haven, Conn. 

Iodide ion is presumably oxidized by H202 
and a peroxidase before it is organically 
bound. In the presence of enzymatically gen- 
erated H2,02, (glucose + glucose oxidase) saliv- 
ary and thyroid homogenates ,jncorporeted sub= 
strate amounts of iodide-I into L-tyrosine, 
forming mono- and diiodotyrosine. Boiled 

enates incorporated negligible amounts of 
I*7*, Thiocyanate, azide, cyanide, thiouracil, 
p-aminobenzoate, catalase, and 3-amino-1,2,4- 
triazole, but not perchlorate, markedly inhib- 
ited the incorporation. Manometric experiments 
showed that the homogenates catalyzed the coup- 
led peroxidation of iodide and that boiled homo- 
genates were inactive. Catalase prevented the 
coupled peroxidation. Methemoglobin in amounts 
several fold greater than were present in the 
homogenates did not peroxidize iodide. This 
indicated that the iodide peroxidase activity 
of the homogenates was due to tissue proteins 
rather than contaminating hemeproteins from 
blood. Aside, cyanide, thiouracil, p-amino- 
benzoate, and 3-amino-1,2,4-triazole were 
potent inhibitors of iodide peroxidase, but 
perchlorate had no effect on the enzyme. 
Thiocyanate partially inhibited iodide peroxi- 
dase and would appear also to inhibit the sub- 
sequent iodination 9§, trvosine because it com- 
pletely prevented I incorporation. 
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ENZYMIC TRANSFORMATIONS OF IMIDAZOLE DERIVATIVES 
OF DPN IN RELATION TO THE MECHANISM OF ACTION 


£ A 
° Sinai Med. 








S-amino-4, 
produced by the imidasolytic breakdown of DPN 
in the presence of DPN-ase, may be transformed 
with the aid of suitable pigeon liver prepara- 
tions, to inosinic-adenylic pyrophosphate 
in press). This proves 

y le-ribose bond in the 
dinucleotide with the imidasole-ribose bond 
found in the well-know precursor of purines, 
S-amino-4y-carboxamido=imidazole ribotide. This 
identity points towards a two step mechanism 
for the imidasolytic process, each step invol- 
ving a Walden inversion. Results of additional 
experiments designed to identify the active 
group(s) of the beef spleen DPN-ase indicate 
that histidyl-residues are involved in the ca- 
talytic activities of this enzyme (e.g., excha- 
nges, hydrolytic and imidasolytic processes). 
These experiments will be discussed in relation 


Preliminary evidence indicates that the other 
known imidazolytic product of DPN, namely hist~ 
amine dinucleotide (Nature 181:271,1958) or ite 
degradation products, may utilised as sub- 
strates by crude diamine oxidase preparations, 
leading to the formation of imidazole acetic 
acid and derivatives. Purification of the sys- 
tems involved and characterization of the pro- 
ducts is under way. (Supported by NIH grant No. 
E=2)36). 
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UNIDENTIFIED GUANINE METABOLITE FORMED BY EX- 
TRACTS OF E. ASHBYII. Usama al-Khalidi (intr. 
by S. Roseman), Dept. of Biological Chemistry, 
The University of Michigan, Ann Arbor, 

Extracts of E. ashbyii grown 36 hrs. under 
good aeration convert 2-C44 guanine to an uni- 
dentified guanine derivative. The reaction 
filtrate is hydrolyzed in N HCl 1 hr, at 100°. 
A Cl4L peak, X, is eluted from Dowex-50-H col- 
umns by 1 N HCl just prior to riboflavin, and 
guanine just after. On Dowex-1 compound X be- 
haves similarly to GMP. However it does not 
contain organic phosphate. Relative to guanine, 
X migrates on paper chromatograms as a more po- 
lar compound. X shows guanine-like spectra ex- 
cept that it does not give the protonation 
shift of guanine between 0.1 and 6 N HCl, and 
its 250 my peak drops less in 0.1 N KOH. By 
spectral titration it has pK values of 1.4, 
3-2, and 10.2. It is converted to guanine in 
good yield by heating 3.5 hrs. at 100° with 
0.05 M NaH or with 25% formic acid. It ap- 
pears to be rather stable to 0.1 N KOH at 100°. 
It gives positive Pauly and phenol reagent re- 
actions and forms an insoluble Ag salt in acid. 
X is negative to the Bratton-Marshall test, uric 
acid reagent, and tests for reducing groups. 
After treatment with NaNO,-acetic acid, X was 
recovered unchanged. Thus it may be alkyl-sub- 
stituted on the 2-NH> group, perhaps with an 
acid. These extracts incorporate guanine into 
riboflavin extremely slowly. The relation of X 
to riboflavin is unknown, 


180 
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STUDIES WITH TRITIATED BIS-(2-IODOETHYL)~bay. 
TEROPORPHYRIN, 
Depts. of Radiation Biology and Bi 
Univ. of tee yest N.Y, r 

Bis-(2-Iodoethyl) deuteroporphyrin 
synthesized by an as yet unpublished 1 (xm), 
was exposed to several curies of tritium in’ 
peer) with the procedure described 
Wilzbach (J. Am, Chem, Soc., 79, 1013, 1 
BID (649 mg.) was exposed to Clase pc 3 
a tritiated product with a specific activity of 
35 microcuries per mg. of po . N 
percent of the tritium activity is not ex. 
changable against hydrogen of water, ‘he 
specific activity of BID was sufficiently 
for studies of the metabolic fate of this por. 
phyrin in mice, In the animal experiments to 
be reported, mice bearing DbaR mammary adeno. 
carcinomata as well as C3H mice bearing spon- 
taneous tumors of a similar type were used, 
Data will be presented with two objectives in 
mind, 1, The distribution of BID in conjun.- 
tion with its degradation products in tumors 
and organs, especially in the liver, 2, 4 
comparison with results obtained with BID 
labeled with 1131, The general applicability 
of tritium labeling of porphyrins for the 

e of metabolic studies will be dis 
This paper is based on work performed under 
contract with the United States Atomic Energy 
Commission at the University of Rochester, 
Rochester, N.Y.) 
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CASTOR BEAN LIPASE. PROPERTIES OF A PURIFIED 
PREPARATION. A.M. Altschul, Robert L. 'y 
and Allen J. St. Angelo*. Seed 

tory, Southern Pei Tisation Res. and Dev. Div,, 
U.S.D.A., New Orleans, La. 

The lipase of the castor bean (Ricinus 
communis) can be concentrated into the fatty 
Tayer obtained by centrifuging a homogenate of 
the kernels. Such a preparation is apparently 
a complete lipase system which hydrolyzes the 
endogenous substrate rapidly with a pH optinn 
of to 4.5, according to first order kinetics, 
without requiring added fatty acid acceptors. 
This preparation is stable for 2 weeks at %; 
stability is enhanced by the presence of 
ethylenediamine tetraacetic acid. Exogenous 
fats are also hydrolyzed rapidly; the course 
of hydrolysis is studied by first exhausting 
the endogenous fat and then adding the sub- 
strate. Cottonseed oil, mono- and diolein, 
castor oil, and a cottonseed oil emulsion are 
hydrolyzed according to an apparent zero order 
rate with the same pH optimum. Extraction of 
the fatty layer by ether in the presence of 
saturated salt solution removes most of the 
lipid yielding an emulsion containing 36.5% 
lipid and 7.5% nitrogen in the solids. This 
enzyme preparation can be used directly on 
exogenous fats and can be freeze-dried. 
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HE ROLES OF MALIC ENZYME AND OKA- 
ACETIC CARBOXYLASE IN ACETATE OXIDATION. 
(hendra Raj Amarasingham (intr. by H. E. 
° ° eriology and 
Inmnology, Harvard Med. School, Boston, Mass. 
The conversion of three-carbon fragments 
derived from glucose is thought to occur via 
one or both of the following reactions: 
Phospho-enol-pyruvate + AIP + CO, ——- 
cxalacetate,+ ATP 
eevee =: Was © 59 Shale Mahone 78 
It was possible to assess relative im- 

e of these two enzymes in dicarboxylic 
acid synthesis while studying the behavior of 
asuccinate auxotroph of Escherichia coli. 
(ells of the mtant grown on a minimal salts- 
glucose-casein hydrolysate medium failed to 
amidisze acetate unless "sparked" by catalytic 
qgounts of a dicarbcxylic acid. A "sparker" 
was not required for acetate oxidation by the 
wild type. Under these conditions, the ac- 
tivities of the two enzymes in the mutant cells 
were one-fifth those of wild type cells. If 
glucose was omitted from the medium, mutant 
cells oxidized acetate without "sparker" and 
the activity of both enzymes was equal to that 
of the wild type. If ammonia was omitted from 
the medium, oxalacetic carboxylase activity of 
the mtant extract was markedly suppressed. 
Malic enzyme activity was high. Such cells 
were unable to oxidize acetate in the absence 
of "sparker". It is concluded that oxalacetic 
carboxylase is essential for the synthesis of 
the catalytic amounts of dicarbaxylic acids 
required to maintain acetate oxidation. 


111 
COENZYME Q SPECIFIC RESTORATION OF CYTOCHROME c 
REDUCTASE ACTIVITY. K. S. Ambe and F. L. 
Crane, Inst. for Enzyme Research, U. of Wiscon- 
sin, Madison 

Inhibition caused by mild isooctane treat- 
ment of electron transport systems has been 
shown by several authors to be reversed non- 
specifically by lipid materials. If the suc- 
cinic dehydrogenase complex (SDC) from beef 
heart is subjected to drastic solvent extrac- 
tion coenzyme Q is removed and activity can 
only be restored by Q and closely related ana- 
logues. Extraction procedures used are: 
(1) shaking the particle in sucrose solution 
for one hour at room temperature with isooctane 
and (2) extraction of lyophilized SDC with dry 
acetone or ether at room temperature. (Cf ab- 
stract by S. Fleischer and R. L. Lester) 

Derivatives of 2,3-dimethoxy,5~methyl benzo- 
quinone with an unsaturated isoprenoid side 
chain in the 6 position (coenzyme Q) fully re- 
store cytochrome c reductase activity, and the 
activity is completely inhibited by antimycin 
& Aurantiogliocladin and menadione also re- 
store activity, but this activity is antimycin 
insensitive. Other lipid materials such as 
&-tocopherol, vitamin Kj and the diacetate of 
teduced coenzyme Q do not restore activity. 
Two lipid components from mitochondria (NL I 
M.P, 50° and NL II M.P. 129°) are required in 
addition to coenzyme Q to reactivate succinic 
ferricyanide reductase and succinoxidase re- 
spectively in solvent extracted particles. 
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SPERMINE EFFECTS ON THE BACTERIAL-PHAGE SYSTEM. 
Bruce N. Ames. Natl. Insts. of Health, 
Insts. of Health, Bethesda, Mi. 

Putrescine [iio ( Cle) 4M and spermidine 
[NH2(CH2) 9NH(CH2),NHo] are normal constituents 
of the bacteriophage T, and can neutralise 

about half of the negative charges of the viral 
DNA (B.N.A., D.T.D., & S.M. Rosenthal, Science 
1272814, 1958). We have now shown that the 


Re coli was replaced by SPM, monoacetylSPM, and 
diacety1SPM (cf. D.T.D. & S.M. Rosenthal, these 
Proc.) with no inhibition of bacterial growth. 
phage obtained from these host bacteria 

to contain (in mmoles/mole DNA P): 
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RAT LIVER LIPIDS IN RARE EARTH INDUCED FATTY 
INFILTRATION. Carl E. Amerson, Bradford 
Miller*, C.L. Y: of 
0. 9 v. of 
North Carolina School of Medicine, Chapel Hill, 
and Med. Div., Oak Ridge Inst. of Nuclear 
Studies, Oak Ridge, Tenn. 

Acute fatty infiltration of rat liver fol- 

ion of rare earths has 


ably constant although the liver lipid alde- 
hydes (plasmalogens) generally increased in a 
manner parallel to that of total lipid and neu- 
tral fat. ‘he liver lipid pattern following 
rare earth administration suggests rapid mobi- 
lization of lipid from depots. 
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HYDROLYSIS OF POLYRIBONUCLEOTIDES BY EXTRACTS 
OF LEUKEMIA CELLS. Elizabeth P. Anderson and 





Extracts of ascitic cells of various 
leukemia lines have been examined for their 
ability to hydrolyze polyribonucleotides. A 
similar activity was found in all liner tested. 
In the case of line 14946 (a lymphocytic 
leukemia), a partial purification has ween ob- 
tained by heating extracts (55° for 10 min.) 
followed by ammonium sulfate fractionation and 
dialysis. These fractions catalyzed the 
hydrolysis of various polymers synthesized by 
polynucleotide phosphorylase from Azotobacter 
agile, Micrococcus lysodeikticus or Escher- 

chia coli. Polyadenylic acid (poly A), poly 
U and poly AU were hydrolyzed to the corre- 
sponding nucleoside 5'-phosphates; unidentified 
intermediates were observed in the cleavage of 
poly U and poly AU. The oligonucleotides 
pApA, pApApA and pApApApA were rapidly split 
to form 5'-AMP. In contrast, only slight 
attack was observed with poly AGUC, or with 
ribonucleic acid preparations from yeast, 
Azotobacter agile or turnip yellow mosaic 
Virus. The activity showed a broad pH optimum 
(pH 6 to pH 8), was stimulated by sulphydryl 
reagents and inhibited by fluoride, and was 
precipitated at pH 5. It was stable to pro- 
longed storage at -15°, Further purification 
is underway. The activity on other types of 
polynucleotide substrates will be reported. 
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THE DEBPHOSPHORYLATION OF CASEIN IN OXYGEN.18 
J 


WATER. sgubens anierson apd oy helen." 
Dept. of Biochemistry, Univ. of Wisconsin, 


Madison. 
The alkali lability of phosphoproteins in 

general, and the bonding of phosphate to casein 
in particular, are matters of current interest 
in protein chemistry. 
studied by dephosphorylating bovine gasein in 
isotopic water (14-5 aton % excess 0! 
determining the 015 content of the released 
phosphate, which was isolated as KH2P0,. When 
the dephosphorylation was done with 0.52 N KOH 
and 0.50 N Ba(OH)2 at 37°, negligible amounts 
0,04 and 0.01 atom % excess, respectively) of 
018 were found in the isolated phosphate. When 
the acid phosphatase of potatoes was the 
dephosphorylating agent, the 015 values showed 
that an average of 2.3 atoms of oxygen per 
phosphate molecule were derived from the water 
of the medium. Available evidence indicates 
that on hydrolysis of a phosphoester bond by a 
phosphatase, one atom of oxygen from the medium 
is incorporated into the phosphate, and that 
the same is true in alkali hydrolysis. The 
non-incorporation of oxygen from the medium 
during alkali dephosphorylation is evidence 
that this process is an elimination rather 
than a hydrolysis. It is also evidence that 
there are no N-P bonds in bovine casein. The 
interpretation of the enzymatic dephosphor- 
ylation will be discussed. Potato phosphatase 
hydrolyzes 8-glycerophosphate with the 
incorporation of one atom of oxygen from the 
water into each molecule of phosphate set free. 
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PURIFICATION OF AN AMYLOGLUCOSIDASE OF ASPER. 
GILLUS NIGER. Tadahiko Ando* and John H, 
Pazur. Dept. of Biochemistry and Nutrition, 
Univ. of Nebraska, Lincoln, Nebraska. 

Earlier reports from several laboratories 
have shown that Aspergillus niger produces sey. 
eral types of enzymes with ability to hydrolyze 
the @-D-(1->4) linkage in starch and malto-olj. 
gosaccharides. Within recent years, there has 
been considerable interest in the enzymes of 
the amyloglucosidase group which effect a di- 
rect conversion of starch to glucose. A chro. 
matographic method utilizing cellulose ion ex. 
change material has been used to effect a pur- 
ification of an amyloglucosidase of A. niger, 
This procedure separated the amyloglusostiangs 
from an alpha-amylase, a maltase and another 
enzyme with amyloglucosidic activity in the 4, 
niger preparation. The purified amyloglucosi- 
dase converted starch, amylose, amylopectin and 
amylodextrin to glucose in yields approximating 
complete conversion. The nature of the hydro- 
lytic products from starch and maltose and the 
distribution of radioactivity among the hydro- 
lytic products from ma.lto-~o) iqnsneataeaane la- 
beled in position 1 with cl+ indicate that the 
amyloglucosidase is free of amylolytic and malt. 
ase type enzymes. The results of the experi- 
ments with labeled substrates also show that 
the enzyme hydrolyzes the low molecular weight 
oligosaccharides by a multi-chain mechanism be- 
ginning at the non-reducing end of the oligo- 
saccharide molecules. (Supported in part bya 
grant from Takamine Laboratory.) 
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ISOLATION OF CADMIUM-PROTEIN FRACTIONS FROM 
DOG LIVER AFTER A SINGLE NON-TOXIC DOSE OF 
cat15, Rashid A, Anyar (intr. by J. L. Fain 
ley). Kedzie Chemical Laboratory, Michigan 
State Univ., East Lansing. 

Previous work in this leboratory (Decker, 
Byerrum and Hoppert, Arch.Bichem, Biophys. 
66:140, 1957) showed that a few hours after a 
single intravenous injection of 04115(NOs)s 
into a rat, about 65 per cent of the injected 
dose appeared in the liver. This concentra- 
tion of radioactive cadmium remained essenti- 
ally constant over a 5 week period. An at- 
tempt was made, therefore, to isolate a cad- 
miumprotein fraction from liver. A dog was 
administered a single non-toxic dose of 
0a115(NOs)o and after a week the animal was 
killed and the liver thoroughly ground with 
acetone. From 70-75 per cent of the total 
radioactivity of the liver acetone powder 
could be extracted with water, and only about 
1 per cent could then be extracted with 5 per 
cent sodium chloride. No solvent tried, in- 
cluding dilute acid and base, could dissolve 
the remaining radioactivity. About 90 per 
cent of the radioactivity extractable with 
water was non—dialyzable. The water extract 
was fractionated with ammonium sulfate and 
three fractions were obtained with 50, 60, and 
90 per cent saturation. After dialyzing and 
lyophilizing the three fractions, it was 
found that the precipitate obtained upon dia- 
lysis of the 80 per cent fraction contained 
the greatest radioactivity per mg. The re- 
sults of electrophoresis of this fraction will 
be discussed. 
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FINE STRUCTURAL ALTERATIONS iN CELL PARTICLES 
DURING CHEMICAL CARCINOGENESIS. J.C. Arcos* 
and G. W. Griffith* (intr. by G. K. Davis). 
Cancer Research Laboratory, University of 
Florida, Gainesville. 

The swelling of rat-liver microsomes de- 
creases during feeding 3'-Methyl-p-dimethyl- 
aminoazobenzene (3'-Me-DAB), reaching a minimum 
level at 4 weeks. Even though dye-feeding is 
continued, the swelling ability recovers and 
reaches @ normal level at 20 weeks. Non-carcino- 

nic 2-Me-DAB does not produce these effects 
Arcos and Arcos, Biochim.Biophys.Acta, 28:9, 
1958). This phenomenon is now correlated with 
the appearance of tumors: the percentage inci- 
dence of tumor-bearers in groups of rats fed 
3'-Me-DAB shows a sudden rise at about 4 weeks. 
The endoplasmic reticulum is not the exclusive 
first target in carcinogenesis, since the 
swelling of liver mitochondria, as a function 
of the time of feeding 3'-Me-DAB, gives a curve 
similar to that of microsomes. Microsomes and 
mitochondria from hepatoma give values compar- 
able to the respective minimum levels of liver 
particulates. The pH dependence of swelling of 
mitochondria from liver and hepatoma indicates 
a greater rigidity of the membrane of the latter 
particles. The influence of a number of com- 
pounds, inhibitors and enhancers of swelling, 
were studied. The relation of these results to 
the mechanism of carcinogenesis will be dis- 
cussed. (Supported by PHS Grant C-1066 and Elsa 
Pardee Fund. ) 
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PHOTOCHEMICAL REACTIONS AND CO, ASSIMILATION Tl 
PHOTOSYNTHESIS BY CHLOROPLASTS. D,I, ARNON, A.V. 

*, and M, Logada*, Univ. of California, 
Berkeley, Calif. 

CO, assimilation in photosynthesis is common 
ly viewed as a series of dark reactions driven 
by ATP and TPNH,. The main feat of photosynthe- 
sis, the transformation of light into chemical 
energy, occurs therefore in those photochemical 
reactions during which ATP and TPNH, are genera- 
ted at the expense of absorbed light energy. In 
isolated chloroplasts these reactions are: 


I, 2TPN+2ADP+2P-+4H,0 2TPNH2+2ATP+02+2H20 
I. n.ADP+n.P t vit n. ATP 
Until now the need for reaction IIT in CO, assimi- 


lation was not clear since the product, ATP, is 
also a product of reaction I. Trebst, Tsujimoto 
and Arnon (Nature 162:351,1958) recently demon- 
strated a dark CO, assimilation to the level of 
mger phosphates by substrate amounts of TPNH, 
tnd ATP generated by reaction I during a prece- 
ding light phase. Our present experiments indi- 
cate that with catalytic quantities of TPNH, and 
MP, continuously regenerated by light, both re- 
tctions I and II are required for the formation 
of sugar phosphates. When the photochemical 
Phase was limited either to reaction I or to re- 
action II, CO, assimilation stopped at the level 
of phosphoglycerate. Synthesis of sugar phos- 
phates occurred only when a proper balance be- 
tween reaction I and II was maintained. The pho- 
tochemical phase was experimentally limited to 
teaction I or to reaction II alone, or to a cho- 
sn combination of both, by adding different a- 
mounts of one of the catalysts of reaction II 
(Mi, vit. K or phenazine methosulfate). 
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OXIDATION OF FATTY ACIDS IN LIVER PREPARATIONS 
PROM RATS RECEIVING DL-ETHIONINE. Camille 
Artom. Dept. of Biochemistry, Bowman 

School of Medicine, Winston-Salem, N. C. 

In the livers of female rate injected with 
large doses of UL-ethionine (B), the fat con- 
teat is increased (Farber, et ali, 182:91, 
1950) and the ability of the isolated tissue 
te oxidise fatty acids is greatly depressed 
(Artem, Fed. Proo., 158213, 1956). Similar 
decreases in the production of CO, and aceto- 
acetate from acetate-1-Ci*, or pyruvate-2-(it, 
have now been observed. Methionine (M) (but 
not choline) injected along with E completely 
prevented these decreases. We changes in the 
oxidation of stearate-1-C'* were observed 
when BE, or M, or B and M, were added in vitro 
to liver preparations from untreated rats. Ta 
vitro addition of ATP stimulated fatty acid 
‘oxidation. Hewever, a deficiency ef ATP 
would account for only a small part of the 
decreases observed in the livers of rats 
which received E. DPN or CoA, added im vitro 
alone, er with ATP, were ineffeutive. Under 
the “acute” conditions of these experiments, 
the levels of total and choline-containing 
phospholipides in the livers remained high, 
and the rate of incorporation of P®* into 
liver phospholipides was not affected. Ho 
decrease im the oxidation of fatty acids was 
detectable in liver preparations from mature 
male rats treated with Ee (Aided by the AEC, 
Contract Nee AT=(40-1)-1638.) 
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COp FIXATION IN HEPATIC GLUCONEOGENESIS 
dames Ashmore and Robert Mahler*. Dept. of 
oc ry; ° and Dept. 

of Biochemistry, Indiana University 

Hepatic gluconeogenesis was stimulated in 
2 hour fasted rats by the injection of 5 mg. 
of hydrocortisone. Three hours after hydro- 
cortisone administration 50 microcuries of 
NaH was injected intraperitoneally and 
the specific activity of blood 005 and glucose 
followed over the next three hours. No marked 
differences in the specific activity of blood 
OOo or glucose were noted between hydrocorti- 
sone and untreated ‘animals; however since the 
blood glucose was ater in the hydrocorti- 
sone group the ml. of blood as glucose was 
increased 


When a second series of hydrocortisone 
treated animals were sacrificed from, one to 
three hours after injection of NaHCl0, and 
liver glycogen isolated, marked differences 
were found between treated and untreated 
animals, Hydrocortisone resulted in a 50 to 
100 fold increase in liver glycogen and the 
specific activity of this gen was twice 
that of the control group. C incorpora- 
tion into liver glycogen paralleled to total 
glycogen formation over the three hour period 
studied, 

(Supported by grants from Eli Lilly and 
Co., Indianapolis, and from the National 
Institute of Health, USPH grant A2701) 
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HERCYNINE IN BIOSYNTHESIS OF ERGOTHIONEINE. 
Amir Askari* and Donald B. Melville. Dept. of 
Biochemistry, Cornell Univ. Med. College, New 
York City. 

Eerlier studies have shown that ergothio- 
neine, the betaine of thiolhistidine, is syn- 
thesized by Neurospora crassa from the amino 
acids histidine, cysteine, and methionine 
(Melville, Eich and Ludwig, J. Biol. Chem., 
224:871, 1957), and that all 3 methyl groups 
can be derived from methionine by transmethyle- 
tion reactions (Melville, Ludwig, Inamine and 
Rachele, Fed. Proc., 17:274, 1958). The se- 
quence of reactions has now been determined. 
Hercynine (histidine betaine) was prepared in 
rere form and tested in competition with 
cl4_nistidine. The growing mycelium was im- 

permeable to hercynine, but a definite competi- 

tive effect was obtained with starving, ells. 

By the use of hercynine labeled with C** in 

both the imidazole ring and the methyl groups, 

it was established that the intact hercynine 
molecule is incorporated into ergothioneine. 

In conjunction with earlier results showing 

that thiolhistidine is not an intermediate, 

these data show that the synthesis of ergo- 
thioneine by N. crassa is accomplished by 
methylation of histidine, followed by intro- 
duction of the sulfur atom. 
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INCORPORATION OF AMINO ACIDS INTO LIPOIDAL MA- 
TERIAL BY CELL-FREE RAT LIVER PREPARATIONS, 
Bernard Axelrod, Joseph L. Haining* and Toshio 
Fukui*, Dept. of Biochemistry, Purdue Univ., 
Lafayette, Indiana. 

Incorporation of radioactive amino acids in- 
to lipoidal material by minced oviduct has been 
reported and a possible role for this material 
in protein synthesis suggested (Hendler (Sci- 
ence 128, 143 (1958)). We have found that 
phenylalanine-Cl4 is incorporated into a lipid- 
like substance by isolated rat liver microsomes 
and particle-free cytoplasm, either separately 
or combined, This substance, which can be ex- 
tracted from the trichloroacetic acid-insoluble 
precipitate obtained from these fractions, is 
further purified by silicic acid column chroma- 
tography, The radioactivity in this fraction, 
which contains no P, is recovered as free 
phenylalanine only after prolonged hydrolysis 
with 6 N HCl at 110°, The “conventional” in- 
corporation of amino acid into microsomal pro- 
tein observed in the presence of microsomes and 
in soluble cytoplasm is accompanied by the si- 
multaneous incorporation of amino acid into 
lipid, However, this lipid incorporation clear 
ly differs from the protein incorporation in 
its failure to be inhibited by RNase, or by re- 
agents active on lipids and by its freedom from 
requirement for an energy-generating source, 
Indeed, crotoxin which severely inhibits incor- 
poration into protein, increases incorporation 
in the lipoidal material 4 times, In addition 
to phenylalanine, a number of other amino acids 


are also incorporated into this lipoidal ma- 
terial. 












established procedures. Contrary 

to the observations reported Purvis 

162: 711, 1958) our assay z ee 
changes in 


binding status of pyridine nucleotides will te 
discussed. 
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EFFECTS OF NEOSTIGMINE AND OF TUBOCURARINE ON 
MICE WITH A HEREDITARY MYOPATHY. Nome Baker, 


Leon Wilson*, W. H. Oldendorf* and W. H. Blahd*, 





Radioisotope Service and Neurol. Sect., VA 
Center, and Depts. of Physiological Chem. and 
Med. (Neurol.) Univ. of Calif. Med. Center, Los 
Angeles. 

Studies were performed to determine whetter 
tne abnormal muscle pathology might be assoc- 
isated with a defect in neuromuscular trans- 
mission. A single IV injection of neostigmine 
(8-19 pg/kg) produced fasciculation of foot en 
leg muscles in 6 consecutive "dystrophic" mice 
(min.age 4 wks). In contrast only 2 in a grow 
of 16 normal mice fasciculated following the 
same dosage. Fasciculation in the 2 normals 
was less intense and of shorter duration than 
in littermate dystrophic mice receiving same 
dose. Neostigmine (7-18 ng/kg) given intra- 
peritoneally produced fasciculation in all 7 
dystrophics injected (min.age 4 wks) but in 
only 1 of 8 normals. The 1 normal which fasci- 
culated had mild dystrophic symptoms. Several 
“dystrophic” mice which received IV injections 
of neostigmine showed marked temporary alle- 
viation of dystrophic symptoms. Marked tem - 
porary improvement in muscle strength was also 
produced by a single IV injection of tubocure- 
rine,82 pg/kg in 2 consecutive dystrophic mice. 
This dosage had no observable effects on norm 
mice, These data su,gest deranged neuromuscu- 
lar transmission may be associated with the 
hereditary myopathy in mice. (Supported by a 
grant from Muscular Dystrophy Association of 
America, Inc.) 
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(MNCES IN SERUM GLYCOPROTEIN IN RATS AFTER IN- 


RY AND STRESS. H. F. Bele ad 0. W. Neu- 
ey (intr. by A. He-SIth) Wayne State Univ. , 
Detroit, Mich. 


Elevations of serum hexosamine and Of- and 
Aicbalins following trauma are known el- 
though their significsence and sources are un- 
certain. In this report the changes in the 
gerun hexosamine-containing glycoproteins are 
described following injury and generalized 
stress. Male, white rats, 200 gm., were injured 
ly removing 2.5 om. of skin or by implanting 
#0 mg. of Ivalon sponge. Rats were killed from 
lto 15 days thereafter and the serum proteins 
wre separated and stained by the conventional 
per electrophoresis techniques. For the gly- 
cproteins, the Re grace ate determined on 
the slbumin plus %,,0+2, 4, and Y regions 
of the electropherograms. The protein content 
of the OF, region was found to increase from a 
normal of 12% to 16% in days while the hexos- 
mines increased only slightly. On the other 
hend, the hexosamines of the region increased 
mrkedly from 17% to 25.5% and the proteins in- 
creased from 17% to 21%. To study the effect of 
stress, rats were kept from 1 to 15 days at 5°C. 
the hexosamines of the a fractions increased 
from 19% to 23.5% while the proteins remained 
mehanged. The hexosamines of the # fractions 
increased to 20% after |, days and remained ele- 
vated even after 15 days while the proteins 
stayed normal. These data show that changes of 
hexosamine-containing glycoproteins after in- 
jury could be the result of generalized stress. 


127 

HE EFFECT OF INSULIN ON THE METABOLISM OF RAT 
ADIPOSE TISSUE IN VITRO AS MEASURED MANOMETRI- 
CALLY . G, B and Octavia Coo € 

Dept. of Biological Chemistry, Harvard Med. 
School, Boston, Mass. 

The measurement of the overall gas pressure 
changes in a Warburg apparatus provides a 
simple and rapid procedure for following the 
action of insulin on rat adipose tissue. Ina 
Krebs-Ringer bicarbonate buffer (5% C02-95% 
air, pH 7.4) and with glucose present, the 02 
consumption of adipose tissue normally exceeds 
or equals the CO> production, i.e. the overall 
fas pressure change is negative or zero. With- 
in five minutes after the addition of insulin 
(0.1 unit per ml.) a marked positive pressure 
change occurs, presumably due to C02 release 
as lipogenesis sets in. This metabolic pattern 
is shown by epididymal, mesenteric, perineph~ 
ric, and inguinal adipose tissue. On the other 
hand, brown adipose tissue shows a marked ini- 
tial positive gas pressure change which is 
either moderately increased or unaffected by 
the addition of insulin. Observations on the 
epididymal fat pad show that insulin also sti- 
mlates the utilization of mannose anc fruc- 
tose. No change in the gaseous metabolic pat~ 
tern upon the addition of insulin is seen with 
galactose, pyruvate, acetate, glycerol, or 
sodium hexose monophosphate as substrates. 
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CHARACTERIZATION OF A NEW DISACCHARIDE 
CONTAINING 2-DEOXY-D-GLUCOSE SYNTHE- 
SIZED BY HIGHER PLANTS. 
(intr. by I. Zelitch). Connecticut 
Agric. Exp. Sta., New Haven. 

Seedlings and excised leaves of 
several plant species were allowed to 
absorb 0.05M solutions of 2-deoxy-D- 
glucose for two days. Ethanolic ex- 
tracts of the tissues were prepared and 
chromatographed on paper. Control tis- 
sues which had absorbed only water for 
the same period were similarly treated. 
Extracts of tissues which had taken up 
2-deoxy-D-glucose were found to contain 
several compounds reactive to the 
Kiliani reagent for deoxy sugars, one 
of which was present in considerably 
higher concentration than the others. 
This predominant compound was isolated 
by charcoal column and paper chromato- 
graphy and crystallized. Evidence will 
be presented to show that the compound 
is a disaccharide, B-D-fructofuranosyl- 
2-deoxy-D-glucose, with the glycosidic 
bond at the number 5 or 6 carbon of 2- 
deoxy-D-glucose. It has also been 
observed that dialyzed homogenates of 
the leaves of i syn- 
thesize what may be the same di- 
saccharide when incubated with sucrose 
and 2-deoxy-D-glucose under conditions 
that promote "invertase" activity. 
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ENZYMATIC PHOSPHORYLATION OF CERTAIN PURINE 
NUCLEOSIDES. W. Barg*, E. Boggiano* and 

E. C. De Renzo. Biochem. Research Section, 
Lederle Labs. Div., American Cyanamid Co., 

Pearl River, N.Y. 

The reaction sequence whereby 5-amino-4- 
imidazole carboxamide riboside (AICRside) is 
converted to inosinic acid (IMP) by partially 
purified pigeon liver enzymes requires TPN, ATP 
and N1O-formyl tetrahydrofolic acid. Of 48 
purine nucleosides tested in this system, 11 
were found to inhibit AICRside > IMP. The 
inhibition was found to occur at the step where 
AICRside is converted to AICRtide and was com- 
petitive with adenosine, 6-furfurylamino-9-p- 
D-ribofuranosylpurine (kinetin riboside), 6- 
dimethylamino-9-B-D-ribofuranosyl purine, 6- 
amino-9-(5'-amino-5' -deoxy-f-D-ribofuranosyl ) 
purine, and 6-amino-9-(3'-amino-3' -deoxy-B-D- 
ribofuranosyl) purine. ‘The nucleosides were 
incubated with ATP and the phosphorylating 
enzyme (Fed. Proc. 17, 758, 1958) and the 
reaction mixtures chromatographed on Dowex 1 
(formate). Nucleotides were isolated from the 
Dowex 1 eluates by barium-alcohol precipitation 
or adsorption on norite A and elution with 
ammoniacal ethanol. On the basis of elution 
characteristics, ultraviolet absorption proper- 
ties, purine:pentose:phosphorous determinations 
and reaction with snake venom 5'-nucleotidase 
the formation of the 5'-monophosphates of 
adenosine, kinetin riboside, and 6-dimethyl- 
amino-9-B-D-ribofuranosyl purine is indicated. 
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USE OF ELECTROPHORETIC ASSAY FOR HOG INTRINSIC 
FACTOR ACTIVITY ON HUMAN GASTRIC JUICE. Grant 
H. Barlow, Nancy D. Sanderson, and Kenneth J. 
Frederick (intr. by Floyd C. McIntire). Physi- 
cal Chemistry Dept., Research Division, Abbott 
Labs., North Chicago, I1l. 

The electrophoretic assay reported by Barlow 
and Frederick (Fed. Proc. 17: 185, 1958) can be 
used on hog intrinsic factor concentrates to 
measure their potency in the oral treatment of 
pernicious anemia in humans. This assay makes 
use of paper electrophoresis and radioactive 
vitamin Bj 9. In the present study the assay has 
been applied to human gastric juice. Optimum 
conditions for collecting the juice to insure 
full retention of intrinsic factor activity have 
been determined. The samples have been followed 
under various conditions of storage. The study 
embraces « number of juices from both normal and 
diseased states. Protein distribution and total 
B)2 binding data have also been obtained on a 
number of samples and agree very well with pub- 
lished data. 
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HOLLOW CRYSTALS FROM SOLUTIONS OF SODIUM 
DIETHYL BARBITURATE. F. W e r. 


W. F. Seip*. Depts. Medicine & Physiol. Chem., 
Johns Hopkins Institutions and Hosp. Women of 
Maryland, Baltimore. 

Large (30 to 40 mm. long) hollow, tubular 
crystals can be regularly grown from solutions 
of sodium 5,5-dietiyl barbiturate. Previously 
reported are small, hollow crystals of nitro- 
guanidine (Cohen, Henry, and Skolnik, Science 
111:278,1950). The crystals have melting 
point 181-184° (uncorr.), only traces of 
sodium, and their solution shows a pF of 
5.70. They appear to be crystals of 5,5- 
diethyl barbituric acid. In saturated 
solutions of the sodium salt large tubes of 
greater diameter and length may be grown from 
smaller tubes, windows in the sides are 
repaired evenly and quickly, irregular ends 
undergo completion of the tube form, when 
branching occurs a new tube constitutes the 
branch. Other observations will be reported. 
A crystallographic study has been made. 
Because of their pyrimidine composition and 
adherence to this unusual form the crystals 
are reported here. The work was supported 
by the American Cancer Society, the American 
Heart Agsociation, and the Tobacco Industry 
Research Committee. 
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SIALIC ACID IN VARIOUS ESCHERICHIA COLI STRAmHs 
AND IN OTHER SPECIES OF BACTERIA. G.T. 
Univ. of Tennessee Mem. Res. Center, 

An earlier report (Barry, J Eepeled. 107:507, 
1958) presented data which ca an a» 
cidic aminopolysaccharide is elaborated by the 
bacteriocinic strain K235 of E.coli. This 
saccharide, termed colomini.c acid, was found to 
be constituted of units of N-acetylneuraminic 
acid (o-sialic acid). Serological analysis hag 
since shown that the K235 strain has the sero. 
type: E.coli O1:K1:HNM. E.coli strains of know 
serotype containing a K antigen were 
for sialic acid, bacteriocine and hemolysin in 
an attempt to correlate the occurence of the 
acid with other properties of the bacteria, It 
was found that in only 2 of 19 strains tested 
does sialic acid form part of the composition of 
these organisms, The presence of bacteriocine or 
hemolysin is unrelated to the existence of sia- 
lic acid in the cells. E.coli strains which cop. 
tain a Kl antigen are the richest source of gig. 
lic acid. Negative tests for sialic acid were 
obtained upon analysis of bacteria of other 
species, including 6 salmonella, 7 shigella, 1 
pneumococcus (type 1), 3 megatherium and 2 cere- 
us strains. A positive test for sialic acid was 
obtained from a Citrobacter freundii strain (B, 
coli 5396/38). The amount of sialic acid deter. 
mined per bacterium in this strain was equiva- 
lent te those values obtained from E.coli 
strains containing the Kl antigen. Agglutinatin 
studies revealed that no serological relation- 
ship exists between the Citrobacter frewdii 
strain and the E.coli strains containing a Kl 
antigen. 
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STUDIES ON THE MECHANISM OF AMINONUCLEOSIDE- 
INDUCED NEPHROSIS IN THE RAT. 
nd Sh Ss e Edsel 

B. Ford Inst. for Med. Res., Detroit, Mich. 

Structural similarity of adenosine and the 
aminonucleoside, 6-dimethylamino-9-(3" -amino- 
ribofuranosyl)-purine, suggests that the mech- 
anism by which the latter induces nephrosis in 
the rat might involve interference with adeno 
sine metabolism at the nucleoside, nucleotide, 
or nucleic acid level. Results of initial 
studies of this aspect of the metabolism of 
aminonucleoside labeled with tritium by the 
Wilzbach procedure form the basis of the pre- 
sent report. Both kidney and liver tissue, 
obtained from normal adult rats rendered 
nephrotic by daily subcutaneous injections of 
1.5 mg. labeled aminonucleoside (10 microcuries 
per mg.) per 100 gm. body weight for a period 
of 10 days, have been processed by the pro- 
cedure of LePage and Heidelberger (J. Biol. 
Chem. 188, 593, 1951) for the isolation of th 
barium salts of RNA and DNA. Under these com 
ditions no incorporation of radioactivity was 
apparent in either kidney RNA or kidney and 
liver DNA. Our measurements do, however, in- 
dicate the presence of the isotope in liver 
RNA. Isotope was also found in 4% perchloric 
acid extracts of kidney and of liver tissue 
made prior to removal of phospholipids and 
isolation of the nucleic acid fractions. 
now in progress should enable us to determine 
the chemical nature of the radioactivity of 
the perchloric acid extracts and the liver RM. 
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Beers HEME PROTEINS. Robert G. Bartsch* 
api Martin D. Kamen, Graduate Department of 
Biochemistry, Brandeis University, Waltham, 
8. 
are has been show previously (Newton and 
Yemen, Biochem. Biophys. Acta, 21, 71) that 
two soluble heme proteins exist in the photo- 
anaerobe, Chromatium. One of these is a "c" 
gytochrome, as evidenced by spectroscopic 
and chemical properties, while the other re- 
sembles a variant know as "RHP" described 
jously as occurring in the facultative 
photoheterotroph, Rhodospirillum rubrum 
(Vernon and Kamen, J. Biol. Chem., 211, 643). 
the properties of purified RHP as derived 
from R. rubrum have been reported recently 
(Bartsch and Kamen, J. Biol. Chem., 230, 41) 
We have now succeeded in separating the two 
soluble heme proteins in good yield and in 
pre form. One of the proteins is a cyto- 
chrome with the characteristic spectrochemi- 
cal properties of cytochrome c, but with the 
exceptional property of rapid autoxidizabili- 
ty, which can be correlated with a low value 
for BS (- 0.01 volt). ‘The other protein 
while mich like the R. rubrum RHP, differs 
slightly in adsorbability on DZAi-cellulose 
colums, as well as in other properties. 
fhe occurrence of this RHP-type protein in 
the strict anaerobe Chromatium casts doubt 
on the suggestion that such a protein can 
function as an oxidase in the facultative 
R.rubrum. A summary of the physico-chemical 
properties of the two Chromatium heme 
proteins will be presented. 
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EVIDENCE FOR MOLECULAR REARRANGE- 
MENT OF 6-METHYLSALICYLATE TO 
PATULIN. E.W. Bassett* and S. W. 
Tanenbaym. Dept. of Microbiology, College 
of Physicians and Surgeons, Columbia 
University, New York, N.Y. 

Previous experiments with Penicillium 
patulum (Tanenbaum and Bassett, Biochim. 
Biophys. Acta, 28: 21, 247, 1958) indicated 
that 6-methylsalicylic acid is a key interme- 
diate in the biosynthesis of patulin. Ina 
glucose- grown culture, acetate-2-C14 
appeared as heavily labeled 6-methylsalicy- 
late and patulin, while mycelial phenylalanine 
and tyrosine were inactive. The specific 
activities of each carbon of patulin and of 6- 
methylsalicylate were determined, and an 
isotope labeling pattern consistent with the 
tearrangement hypothesis was obtained. In 
teplacement studies, whereas gentisic acid- 
carboxyl-C14 failed to give rise to pode. 
biosynthetic 6-methylsalicylate-C1 was 
transformed to the pyrone antibiotic with the 
expected isotope distribution. Mevalonic acid- 
2-C14 was not incorporated into these acetate- 
derived aromatics, but the sterol fraction 
was very active. Glucose-1-C! gave rise to 
patulin with an isotope content suggestive of 
prior dissimilation to the acetate level. 
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THE NET SYNTHESIS OF CYTOCHROME oc IN HEART MITO- 
CHONDRIA. H. M. Bates,*G. F. Kalf* and M. V. 
pay Biochemistry Dept., Yale Univ., New 
Previous work has shown that liver mitochond- 
ria incorporate labeled amino acids into cyto- 
chrome c (cy c) (Bates, Craddock, and Simpson, 
J. Am. Chem, Soc., 80:1000, 1958), The greater 
stability of calf heart mitochondria permits the 
demonstration of a net increase in cy c of about 
20% during a 12 hr. incubation. This was ob- 
served a) by adding labeled cy ¢ to each incuba- 
tion flask at the end of the reaction (isotope 
dilution), and b) gravimetrically; the results 
of both procedures agree. Enzymic assay of 
szero-time and 12 hr. samples of cy c gave re- 
sults identical to those of an authentic sample. 
Cy c synthesis, linear with time, shows an abso- 
lute requirement for energy and for an amino 
acid mixture. Synthesis solely by coupling of 
heme and preformed protein is rende wmlikely 
by a) parallel changes in valine-1l incorpo= 
ration and extent of net synthesis and b) agree- 
ment between the amount synthesized as calcula- 
ted from amino acid incorporation and that de- 
rived from the isotope dilution data. To demon- 
strate that Cli-amino acids were being incorpo- 
rated into the cy c chain, a heme peptide (11 
amino acids) of known amino acid sequence was 
isolated after peptic degradation of lysine- 
and valine-labeled cy c, and these amino acids 
were found in their expected positions. Further 
stadies indicate that a supernatant fluid ob- 
tained from sonically disrupted mitochondria is 
able to incorporate valine-1-Cli into total 
protein and into cy c. 


737 
DISTRIBUTION OF Y<AMINOBUTYRIC ACID IN BRAIN. 


Claude F. Baxter% me Roberts and Eduardo 
epte 0: oC: 9 3 ope 
- Cntr., Duarte, Calif., and Univ. of Calif. 


Med. School, Los Angeles, Calif. 
Chromatographic and enzymatic assays have 
been used to determine the levels of Y-amino- 
butyric acid (YABA) in brain. The ensymatic 
system of Scott and Jakoby (Science 128, 361 
(1958)) has been adapted to measure as little 
as 0.5Y of YABA in tissues including brain, 
spinal fluid and blood. Differences in the 
measured YABA content of brain tissue resulting 
from variables in sample preparation have been 
studied. Variations in YABA, as well as other 
amino acids, were found from one area of brain 
to another in the rat, guinea pig, rabbit, cat, 
monkey, and chicken. In the guinea pig brain, 
for example, YABA levels ranged from a high of 
53 mg. per cent in the olfactory lobe and 
superior colliculi to a low of 20 mg. per cent 
in cerebellum and medulla. YABA levels in mg. 
per cent for other areas were as follows: di- 
encephalon, 1; inferior colliculi, 36; mid- 
brain, 28; cortex, 25; and pons, 2. Similar 
relationships were observed in rat brains. Sur- 
prisingly small variations in YABA levels were 
found in 6 cortical areas of the cat, all of 
which were lower than those in the hippocampus. 
No correlation was evident between electro- 
physiological measurements of seizure suscepti- 
bility of these areas with YABA levels. 
Changes produced in distribution of YABA by 
administration of drugs and the possible pre~ 
sence of bound YABA will be discussed. 
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CHROMATOGRAPHY OF ALDOSTERONE AND OTHER 
ADRENAL STEROIDS ON GLASS FIBER PAPER. 
G.Bazzano and J.F.D (intr. by M.H. 
ack). ocrine unit,Dept. of Medicine 
Tulane Medical School, New Orleans,La. 
Hamilton & Dieckert(Arch. Biochem, & 
Biophys. in press) have separated Comps 
E & F from other steroids using KH>PO), 
impregnated glass fiber paper. This 
principle has been applied to the 
clinically important adrenal corticoids 
hitherto isolated by complex filter. 
paper methods, Using 3% dimethylform- 
amide in benzene and KH2P0), paper, we 
found R¢ values: aldosterone (0.33, 
F (0.60), E (0,81), Comps. B & S(front). 
Silica gel-treated glass paper with 
0.5% DMF in Bz, showed Rr: eidost, (0,13) 
F (0.15), B(0.37), B (0.54), S (0.85). 
Thus, the former system permits separ- 
ation of aldosterone from Comps. E & F 
on a single chromatogram in about 10 
min.; the latter is best for B & S. As 
little as 0.2 to 0.5 microgm. can be 
visualized on charred paper. A single 
isotope-labeling method for quantit- 
ation of aldosterone, Comp.B and Comp. 
S in plasma and urine is under develop- 
ment in this laboratory. (Supported, in 
part, by grants from USPHS, La.and Am. 
Heart Assoc. and Upjohn Co.) 
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GLUCOSE AERODEHYDROGENASE FROM YOUNG ORANGE 
FRUIT. R,C (intr. by E. W. Putman). 
Univ. of California, Riverside. 

The juice vesicles of the Valencia orange 
have been found to contain an enzyme which 
oxidizes glucose to gluconic acid. This enzyme 
is active during the cell division phase of the 
young fruit. Homogenates were prepared in 
sucrose or mannitol. The activity was found to 
be associated mainly with the particulate ma- 
terial although some of the enzyme appears in 
clarified extracts. The soluble material has 
been partially purified and concentrated through 
menthanol fractionation. Galactose, lactose, 
cellobiose and maltose are oxidized at rates of 
24 to 50 per cent the rate found with glucose. 
Optimum reaction was found at pH 6.2. Kg for 
the reaction with glucose at pH 6.0 was found to 
be 0.0025. The particulate enzyme was stable 
and lost no activity upon dialysis. Most of the 
activity of the soluble preparation was lost on 
extended dialysis. Addition of cofactors (FAD, 
FMN, DPN, TPN) did not restore any activity. 
Hydrogen peroxide was formed during the reaction 
indicating that the enzyme is an aerodehydJrogen- 
ase of the flavin type. The enzyme is active 
only in very small fruit and disappears rapidly 
when the fruit exceed 10 g. Boiled extracts 
from 12 to 15 g. fruit cause complete inhi- 
bition of activity in the enzyme preparations. 
Glucuronic and galacturonic acids are very 

effective competitive inhibitors of the 

reaction. 








HYDROLYSIS OF SOME DENTAL LOCAL ANAESTHETICS py 
HUMAN SERUM. Charles E. Becker (intr. by J, 
Roy Doty), Division o >» American 
Dental Association, Chicago, Illinois 

The in vitro hydrolysis by human serum of 
acetylcholine, metabutethamine, procaine, and 
butethamine was studied. Direct comparison 
with the same lot of pooled serum showed that 
159 micromoles of acetylcholine at pH 8,0, 23,2 
micromoles of metabutethamine at pH 7.h, 1.09 
micromoles of procaine at pH 8.0, and 0.56 
micromoles of butethamine at pH 8.0 were hydro. 
lyzed per ml of serum per hr of incubation at 
37°C, In order to further characterize these 
activities, the TRIS buffer of Aronsson and 


Gronwall (Scand, J+ Chine Labs Lovet. 92338, 
1957), which contains tris-(hydroxymethy1 Jamin. 


methane, ethylenediaminetetraacetic acid, and 
boric acid at pH 8.9, was used in paper electro. 
pherograms. Eluates from the al: and beta. 
globulin sones hydrolyzed acetyl » nota. 
butethamine, procaine, and butethamine. In a 
dition, eluates from a zone which corresponded 
to albumin and al; globulin hydrolyzed meta 
butethamine and bute but not acetylchol. 
ine or procaine. In paper electropherograns 
prepared with barbital buffer at pH 8.6, ester 
ase activity for all four substrates was local. 
ized in the alphao- and beta-globulin zones, 
Comparative results obtained with the TRIS 
and barbital buffers suggested that esterase 
activity in the albumin and alpha)-globulin 
zone was not accompanied by increase in glyco- 
protein or lipoprotein in that sone. (Sup- 
ported in part by PHS Grant D-533.) 
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ROLE OF CITRIC ACID CYCLE IN SPORE FORMATION BY 
A. NIGER. Francis J. Behal (intr. by W. K. Hall), 











Dept. of Biochemistry, Med. Coll. of Georgia, 
Augusta, Ga. 
In other reports (Behal and Eakin, Fed, 


Proc., 17, 188, 1959; Behal and Eakin, Arch, of 
Biochem. and Biophys., In press) data has been 
presented which suggests a critical dependence 
of the morphogenic process of spore formation 
(in A. niger) upon a respiratory, energy yielé 
ing process, thought to be the citric acid cycle, 
Further studies have supported this hypothesis. 
In the above reports it was pointed out that the 
specific inhibitor of spore formation, 6-ethyl- 
thiopurine (ETP) also caused a marked decrease 
in citric acid production and arrested a respit- 
atory process which could be linked to methylene 
blue. In subsequent studies it has been fount 
that condensing enzyme activity is lower in cil 
tures treated with ETP. 
that iodoacetate arrests growth and development 
completely, whereas fluoride, arsenite, trans 
aconitate, fluoroacetate, and malonate arrest 
only spore formation, and not growth. lode 
acetate is readily reversed with D-3-phospho- 
glyceric acid. The other inhibitors are reversed 
by members of the citric acid cycle, but these 
do not reverse iodoacetate. The results of thes 
and other experiments demonstrating a relatio& 
ship between the citric acid cycle and spore 
formation will be presented. 











It has also been found. 
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ff IN VIVO INHIBITION OF CHOLESTEROL SYNTHESIS 
WCHOLIC ACID. W, T, Beher and G, D, Baker*. 
tel B. Ford Inst. for Med. Res., Detroit, 


Ty setetled study of the sequence of events 
qring initiation and regression of the in- 
bition of cholesterol synthesis by dietary 
golic acid was made in rats. In the initia- 
ton study, serum bile acid levels became 
tevated by the second day of cholic acid 
fading. Liver total cholesterol was signifi- 
gatly elevated in one day and reached a con- 
stant level n two. The incorporation of 
wetate-1-C°" into liver cholesterol started 
tropping during the first day of treatment, 
wd decreased through the seventh day. After 
days of dietary cholic acid, the rats were 
on a control diet for the regression 
study. Serum bile acid remained elevated 
through the third day of regression. Liver 
tholesterol levels returned to normal within 
‘ays while the incorporation of acetate- 
jt" into liver cholesterol increased expo- 
wotially. Serum total cholesterol remained 
tomtant throughout both phases of the exper- 
{ents however its specific activity followed 
te same pattern as that of liver cholesterol. 
he results suggest that dietary cholic acid 
intially elevates liver cholesterol, which 
in leads to the inhibition of acetate- 
1¢” incorporation into liver cholesterol. 


13 


{8 QUINOLINE PATHWAY OF TRYPTOPHAN OXIDATION 

IN PSEUDOMONAS. E. J. Behrman amd Takehiko 

tmaka (Intr. by W. B. Knox) Cancer Research 

fistitute, New England Deaconess Hospital, 

ston 15, Massachusetts 

Bacteria of the Pseudomonas group oxi- 

tise tryptophan by one of two pathways 

(Stanier, Hayaishi and Tsuchida, J. Bact., 583 

by 199; Je Bact., 62: 355, 1951: Science, 114: 

%, 1951). The so called aromatic pathway, 

imolving degradation via anthranilic acid and 

Wrocatechol is well understood. The quinoline 

pithway is incompletely known. The two initial 

taps in both pathways are the same, namely oxi- 

tation to formylkynurenine followed by hydroly- 

tig to kynurenine. At this point the quinoline 

pithway diverges; kynurenic acid is formed and 

te further metabolism of this compound is un- 

fom. We obtained cell-free extracts of a 

Pwudomonas (RYS-1) which can oxidize kynurenic 
moles of oxygen are consumed while 

tree moles of carbon dioxide are formed. Am- 

mia is not liberated. Using tryptophan labeled 

in the B position, we have prepared kynurenic 

tid labelled in the 3 position. Kynurenic 

uid so labelled was degraded by cell-free ex- 

tracts; the liberated carbon dioxide was not ra- 

doactive. Data on the nature of the remaining 

fragment will be presented. (Supported by the 

ltional Cancer Institute, PHS and the AEC). 
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TERMINAL TRANSPORT OF ELECTRONS ORIGINATING 
FROM FATTY ACID OXIDATION AND ITS RELATIONSHIP 
TO OTHER PATHWAYS. H. Beinert and W. Lee*. 
Enzyme Institute, Univ. of Wisconsin, son. 
It is known that in heart muscle prepare- 
tions used in the study of electron transport 
only part of what is called "flavoprotein” is 
reduced by succinate and DPNH. The assumption 
that the flavoproteins of the fatty acid cycle 
may constitute a major portion of this non-re- 
ducible flavoprotein has now been verified. 
When beef or pig heart mitochondria are treated 
with ultrasound and then centrifuged (100,000 
x g) the acyl dehydrogenases and the electron 
transferring flavoprotein of the fatty acid cy- 
cle are found in the supernatant liquid in 
completely soluble form and in appreciable 
quantity. By prolonged centrifugation, sub- 
mitochondrial particles can be sedimented from 
these supernatants, which have excellent op- 
tical properties and which contain a, b, andc 
cytochromes. The cytochromes of these particles 
are reduced completely when saturated fatty 
acyl CoA (Cy-C,¢) is added (10"? M) in the 
presence of cyanide. The acyl derivatives of 
CoA are not hydrolyzed by the particles. The 
soluble isolated flavoproteins are not neces- 
sary for cytochrome reduction. It is there- 
fore concluded that a sufficient quantity of 
these enzymes is still associated with the 
particles. Reduction of cytochromes a and c 
is instantaneous, whereas cytochrome b is re- 
duced slowly. The relationship of this path- 
way of electron transport to those originating 
from succinate and DPNH will be discussed. 
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THE PATH OF CARBON IN PHYTOSYNTHESIS OF THE 
LIPIDS. As As Benson and R. A- Ferrari*, The 
Pennsylvania State University, University Park. 

The ionic lipids and glycolipids of plants 
differ in their rates of labeling during photo- 
synthesis in C'40,. Lecithin and cephalin are 
relatively slowly labeled while phosphatidyl 
glycerol and the three galactolipids, B -D- 
galactosyl monoglyceride, a-D-galactosyl-(1—6)- 
-f-D-galactosyl monoglyceride and B-D-galacto- 
syl 6-sulfate monoglyceride, appear to equili- 
brate readily with the intermediates of hexose 
synthesis. The labeling rates of the sulfo- 
lipid closely approximate those of the galacto- 
syl monoglycerides, suggesting a biosynthetic 
relationship. 

C'4 distribution in diglycerophosphate de- 
rived from phosphatidyl glycerol formed during 
brief photosynthesis has been determined. The 
glycerol moiety was found uniformly labeled 
after two minutes and longer photosynthesis by 

° - This is taken as evidence for the 
equilibration of the triose phosphate and 
glycerophosphate pools during photosynthesis, 

a possible factor in asymmetric hexose label- 
ing. C'* incorporation rates for the fatty 
acids, glycerol, and galactose of the galacto- 
lipids will be presented. 
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DEUTERIUM EXCHANGE BETWEEN WATER AND MYOGLOBIN. 
Ellis S. Benson and K. Linder: - (intr. 
« Carlsberg Um y 


Copenhagen. 

The rate at which deuterium is exchanged 
between globular proteins and water is 
considered a function of the stability and 
extent of the hydrogen-bonded structure of 
the peptide back-bone (Linderstr¢m-Lang, 
Peptide Symposium, Chemical Society, London, 
1955). In sperm whale metmyoglobin, the rate 
of exchange is dependent upon pH and temper- 
ature. At pH 7, approximately isoelectric pH, 
2h of 268 exchangeable hydrogens per mole of 
protein (H,) are replaced when a steady state, 
of exchange is reached in 2), - 48 hours at 36 
In the acid-denatured protein (at pH 3.6) all 
H, exchange rapidly, while at pH 8.8 all H, 
exchange in 10 hours at 38°, When all H, were 
replaced by D at pH 8.8 and allowed to exchange 
again with H at pH 7, 16 D atoms remained 
"buried" within the protein molecule and 13 of 
these were recovered when the pH was returned 
to pH 8.8. Preliminary estimates were made 
of the extent of stabilized hydrogen-bonded 
structure of the peptide back-bone by studying 
the rate of exchange at 0 - and these 
were 50% (pH 7) and 38% (pH 6.8). The sig- 
nificance of these findings will be discussed 
in relation to the structure of this protein 
in acqueous solution. 
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EFFECT OF IODINATION OF PROCOLLAGEN ON THE FORM- 
ATION OF FIBERS. H. B. Bensusan (intr. by M. F. 
Utter) Benj. Rose Hosp. and Western Reserve U. 
School of Med., Cleveland. 

Procollagen was treated with a slight excess 
of iodine at pH 8.2-8.7 for 1 min at 4°C. As a 
result, the rate of fiber formation, as measur- 
ed by the increase in optical density with time, 
was increased 25-fold over that for the uniodin- 
ated procollagen. Longer periods of iodination 
did not affect the rate further but did decrease 
the final optical density of the fibrous clot 
formed. Electron microscopy showed only norm l 
fibers. The fibers formed from procollagen 
which had been treated for 60 min appeared thin- 
ner. Paper chromatography of alkaline hydroly- 
sates of iodinated collagen showed that a 1 min 
treatment gave diiodotyrosine and a trace of 
monoiodotyrosine as the only detectable iodine- 
containing organic compounds. With longer times 
of exposure, monoiodohistidine was found. Spec- 
trophotometric analysis and paper chromatography 
showed that all of the tyrosine was iodinated 
by 1 min. The pK for the ionization of the phen- 
Olic group of diiodotyrosine in iodinated pro- 
collagen was found to be at pH 7.0. The energy 
of activation for the formation of fibers from 
iodoprocollagen was 33 kcal less than that from 
procollagen. Assuming the pK of the phenolic 

group of tyrosine in collagen to be about pH 10 

and that its heat of ionization is 6 kcal, it 

appears that the ionization of at least 5-6 ty- 
rosyl groups is involved in the activation step. 

It is unlikely that oxidation by iodine caused 

the increase in rate since other oxidizing 

agents had no effect. 


190 
748 








BIOCHEMISTRY 


THE MECHANISM OF ACTION OF MUTAROTASE, Ronald 
Bentley and D. S. Bhate.* Dept. of Biochem, ang 
Nutrition, Grad. School of Public Health, niy, 
of Pittsburgh, Pittsburgh, Pa. 

Using purified mutarotase from Penicil} 
notatum (Bhate and Bentley, Fed. Proc, iecist 
1957), cellobiose and D-glycero-D-galacto- 
hepto-pyranose, but not 2-deoxy-D-glucose, were 
found to be new substrates. All known mutarotep 
substrates contain a reducing pyranose ving in 
C 1 conformation, with equatorial hydroxyls a 
Cy and probably C3. The Cy, OH can be axial, an 
various equatorial substituents are possible a 
C5. Spontaneous or enzyme catalyzed mutarota- 
tion of glucose in D,0 does not introduce 
bound D, nor remove oxygen from glucose-1-9, 
Both processes are mechanistically similar ang 
probably involve the straight chain aldehyde 
form. Mutarotase mechanisms based on dehydra- 
tion or dehydrogenation of carbon bound # 
between Cj and Cy are ruled out. Mutarotation 
coefficients for the @ anomers of D-glucose- 
l-H (A), D-glucose-1-D (B), and D-galactose- 
1-H (C) were determined in H90 and D920. For the 
spontaneous reaction the ratios ky/kp were as 
follows: A, 3.6; B, 3.8; C (slow mutarotation), 
3.1. Lower ratios were observed using mutaro- 
tase. After subtracting the coefficient for the 
spontaneous reaction, the enzyme ky/kp ratios 
were: A, 1.9; B, 1.8; C, 1.2. For glucose, the 
ratio approaches that (1.37) observed for stray 
acid catalysis, but the difference is signific- 
ant. The reaction mechanism will be discussed 
in the light of these results. 


749 
MUCOPOLYSACCHARIDES IN URINE FROM PATIENTS WIH 


MARFAN'S SYNDROME. G.S.Berenson and M.T.5 
(intr. by R. E. Reeves). L.S.U.school of i 
New Orleans, La. 

The urinary excretion of mucoprotein (MP) 
and acid mucopolysaccharides (MPS) was observed 
in five patients with Marfan's syndrome. A 
crude mixture of MP and MPS was obtained from 
urine by dialysis, filtration, concentration a 
80° (elimination of heat-coagulable protein), 
and precipitation with alcohol. The water e 
tractable fraction consisted of approximately: 
150~250 mg/2h hr., 6% N, 3% uronic acid, % 
hexosamine, and 7% sialic acid. Although smll 
analytical differences of the crude prepara- 
tions were observed between Marfan's and 
normals, patients with Marfan's have a con- 
siderably increased (20 to 40 fold) excretion 
of MPS. Electrophoretic separation of MPS 
demonstrated the presence of at least two 
substances with mobilities resembling hyal- 
uronic acid and chondroitin sulfate. Analyses 
indicated the latter to be A(and/or C). 
Studies to identify the MPS more definitely 
and to determine their nature of excretion af 
being conducted. The increased excretion of 
MPS suggests that Marfan's syndrome represents 
an error in metabolism of connective tissues 















SEECEEREL SEL oa* 


a3 


relact 
ug/g 


> EBS * 


nee 


toa re 


eLELE 


Peis 


sdaeg 


peg ig Preity 








se- 
‘or the 
e as 
ition), 
aro- 
‘or the 
itios 
1» the 
stray 
ni fice 
ssed 


S WIth 
Med., 


MP) 
served 


ion at 
in), 
r ex 
tely: 
% 

| small 


n= 
tion 


1+ 
lyses 


ly 

mn are 
| of 
sents 
ue. 


yoCHEMISTRY 


OF DRUGS ALTERING URATE EXCRETION IN MAN 

(yf TUBULAR EXCRETION OF URATE IN THE CHICKEN, 

t T.F. Yi* and A.B. Gutman. Departments 
e, Mt. Sinai Hosp., and Columbia Univer- 

sity College of Physicians and Surgeons, N. Y. 

Probenecid, a uricosuric drug in man, in the 
chicken suppresses tubular urate excretion,which 
normally accounts for 85-90% of excreted urate. 
fhen infused in 20-200 mg/kg dosage both Curate 
wi OPAH fell. sharply,to 20-35% and 18-55% resp. 
of control values; Cinulin was unaffected. Sali- 
qylate infused slowly(200-400 mg/kg )or injected 

in 50-100 mg/kg doses, all uricosuric in 
mn, did not significantly affect either tubular 
wate excretion or CPAH; in excessive,apparently 
toxic dosage CPAH, Cinulin and UV urate dropped, 
Purate rose. Slow sustained infusion of sodium 
plactate (0.6 mEq/min) or pyrazinamide (20-500 
uwikg), both causing urate retention in man, had 
no consistently significant effect on either 
uate excretion or CPAH, 

Drugs uricosuric in man, by suppression of 
tubular reabsorption of filtered urate, are not 
wicosuric in the chicken, presumably because 
the filtered and consequently reabsorbable urate 
enstitutes only 10-15% of excreted urate. Drugs 
causing urate retention in man fail to do so in 
the chicken, perhaps because of differences in 
tubular transport systems for urate. In the 
chicken, unlike man, drugs which suppress tubu- 
lar excretion of urate consistently depress PAH 
excretion, suggesting dependence upon a common 
transport mechanism, Competition between urate 
and PAH for tubular transport is further indi- 
cated by a 56-67% fall in Curate when PAH was 
infused at rates approximating TmPAH. 
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EYMATIC ACTIVATION AND TRANSFER OF AMINO 
MTS TO RNA. F. H. Bergmann, P. Berg, Jack 
feiss,” E. J. Ofengand™ and My oe 
Washington Univ., St. Louis, Mo. 
Carboxyl-activating enzymes specific for 
L-leucine, L-valine and L-methinnine have been 
isolated from E. coli. They catalyze the trans- 
fer of the corresponding activated amino acid 
toa relatively low molecular weight RNA accord- 
int to equation (1) ATP + AA + RNA em RNA-AA 
+MP + PP. E vzever, another enzyme which can 
ativate both isoleucine and valine can only 
transfer isoleucine to RNA. The for reac- 
tion (1) with valine at pH 7.0 and 30° was 
tetermined from both directions and found to be 
0,32, Different amino acids are linked to 
separate RNA chains through the terminal nucleo- 
tide having the free 3'-hydroxyl group. The 
point of attachment is to the 2'- or 3'- 
lydroxyl group of the ribose moiety. The evid- 
mee for this conclusion is (a) the acceptor 
activity of the RNA is lost after destruction 
of removal of the terminal nucleotide by period- 
tte oxidation or snake venom phosphodiesterase, 
(b) a specific acceptor site is completely pro- 
tected against periodate inactivation by first 
linking it to the appropriate amino acid, 
(c) leucyl-2' or 3'-adenosine was isolated from 
Mase digests of leucyl-RNA. RNA chains which 
tecept a particular amino acid may not all be 
identical since only 40% of the chains which 
&eept methioninefrom the E. coli methionine- 
tetivating enzyme are utilized by the methio- 
tine-activating enzyme from yeast. 
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SERUM TRIGLYCERIDE, UNESTERIFIED FATTY 
ACID, AND RADIOACTIVE FAT TOLERANCE 
STUDIES. Donald Berkowitz, Wiiliem 
Likoff, and John J. Spitzer(intr. by 
Je chel). er nstein Med. Cent, 

Hahnemann Med, College, and S, Hillman 
Med. Cent., Philadelphia, Penna. 

After a test meal of radioactive 
triolein, serial blood samples were 
analyzed for whole blood and lipid 
radioactivity, aga a » and 
unesterified fatty acids(UFA). Normal, 
coronary atherosclerotic, and obese sub- 
jects were studied, Fasting UFA levels 
did not differ in the normal and 
coronary groups, but tended to be higher 
in the obese. Fasting TG values were 
higher than normal in the coronary 
patients but were low normal in the 
obese. In general, patients with an el- 
evated serum cholesterol also showed in- 
creased TG, UFA increased up to 50% 
within 4-6 hours after the fat meal in 
all patients studied. TG also increased 
post-prandially, the increase being 
greater in the coronary group than in 
the normals. This is similar to the ab- 
normal radioactive fat tolerance observ- 
ed in patients with coronary athero- 
sclerosis (CIRC. 18; 1118, 1958). 
Simultaneous ingestion of glucose with 
the radiotriolein test meal resulted in 
a flat TG tolerance curve and a reduct- 
ion of UFA in normal and obese subjects. 
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BEHAVIOR OF HYALURONIDASE AT HIGH DILUTIONS. 
Peter Bernfeld and Le Ps Tuttle*. Bio-Research 
Institute, Cambridge, Massachusetts. 
Modification of Tolksdorf's procedure for hy- 
aluronidase determination permitted the assay of 
this enzyme at very high dilutions (0.003 to 3 
USP units per ml.). Testicular hyaluronidase 
(300 to 1600 USP units per mg.) was found to 
lose progressively specific activity upon dilu- 
tion. Concentrating or addition of chitosan or 
1,10-diaminodecan restores the activity. These 
and other polycations thus act as potent acti- 
vators of diluted hyaluronidase. Macromolecu- 
lar polyanions like polystyrene sulfonate, hep- 
arin, sulfated pectate, polymethacrylate and 
amylopectin sulfate inhibit diluted hyaluroni- 
dase. Their action can be offset by increasing 
the activator concentration, and they are be-~ 
lieved to inhibit the enzyme by sequestrating 
the activator, rather than by acting upon the 
enzyme itself. Highly diluted hyaluronidase 
is irreversibly inactivated through contact 
with rough surfaces, particularly from con- 
tainer material, while higher enzyme concentra- 
tions or the presence of activators protect 
against the inactivation. These phenomena are 
analogous to those observed with glucuronidase 
(ArchsBiochemsBiophyse 69:198, 1957), and can 
best be explained by a reversible dissociation 
of the active enzyme into inactive components. 
The dissociation is enhanced by dilution and it 
is suppressed in the presence of polycations. 
Macromolecular polyanions sequestrate the poly- 
cation thus promoting the dissociation of the 
enzyme. The surface inactivation is limited to 
the products of dissociation of the enzyme. 
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PURIFICATION AND PROPERTIES OF A DPN-LINKED 
HYDROGENASE, Sidney Bernstein” and Wolf 
Vishniac. e 3 c r) ? e9 
» Conn. 

A soluble hydrogenase from 
ruhlandii has been described ° 
Kcta, 17, 153, 1955) for which DPN appeared to 

the primary H-acceptor. Further evidence 
will be presented that the reaction catalyzed 
by this enzyme is Ho+DPN* &>DPNH+H*. An im- 
proved technique for rapid mass cultivation of 
cells under autotrophic conditions was develop- 
ed. Chromatography on DEAE-cellulose resulted 
in 55-fold purification with an 18% recovery of 
the enzyme. The enzyme is activated by sulf- 


3 


hydryl reducing agents and is inhibited by pCMB. 


Reduction of dyes required catalytic amounts of 
DPN. Enzyme purification with respect to DPN 
reduction resulted in a progressive loss of the 
ability to reduce other H-acceptors. 
adsorption and protective effect of DPN against 
pCMB suggested the presence of a DPN-enzyme 
complex. Purified enzyme fractions evolved Hp 
from either reduced methyl viologen or from 
DPNH generated by glucose-6-P and a DPN-linked 
glucose-6-P dehydrogenase. No requirement for 
divalent cations or flavins, as previously 


many of the properties of a dehydrogenase, the 
name en di enase is proposed for 
this enase. by 


par 
the National Science Foundation and the 
National Institutes of Health. 
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AN EFFECT OF INSULIN ON GLYCOGEN 
METABOLISM IN CELL FREE SYSTEMS. 
Samuel P. Bessman and Joseph Fitzgerald, * 
Dept. of Pediatrics and Biochemistry, U. of 
Md., Med. School, Baltimore, Md. 
Previously reported studies (Bessman, 
Fitzgerald, Bachur and Layne, Fed. Proc. 
17; 190, 1958) demonstrated an effect of 
insulin on glycogen synthesis in rat diaphragn 
fragments which were permeable to carbo- 
hydrate in the absence of insulin. The effect 
of insulin on glycogen metabolism in cell free 
preparations will be described. Homogenates 
of pigeon breast muscle in potassium bi- 
carbonate-phosphate buffer show up to 3 fold 
enhancement of glycogen formation or up to 
50% retardation of glycogenolysis when in- 
cubated with insulin and glucose. Glycogen 
is determined by the alcohol precipitation - 
anthrone method. KOH digestion or TCA ex- 
traction yield similar results. In about 1/2 
of the experiments there is a net synthesis of 
glycogen both in control and insulin supple- 
mented tubes. The conditions under which 





net synthesis can be obtained uniformly have 
not been defined. The results cannot be 
obtained with rat muscle. 
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EXPERIMENTAL HYPOGAMMAGLOBULINEMIA, Ma Bier, 


Dept. of Protein and Enzyme Chemistry, Insti. 
tute of Applied Biology, New York, N, Y, 
Hypogammaglobulinemia was for the first 
time experimentally induced in animals by th 
process of Selective Plasmapheresis. Blood is 
drawn from a suitable vein of the 
animal, added with an anticoagulant 
and a physiological saline buffer, balanced a3 
to the normal ionic blood constituents. 
the use of Forced-Flow Electrophoresis, it ig 
then separated into two fractions: one contains 
only gamma globulins, and is retained, while 
the other fraction, containing all the other 
plasma constituents and the corpuscular bloaj 
elements, is returned to the donor. This 
treatment, termed Selective Plasmapheresis 
(Bier and Teitelbaum, 134th Meeting ACS, Chi- 
cago 1958) is continued, until the desired 
degree of hypogammaglobulinemia is established, 
Experiments in vivo, with sheep and dogs, 
and in vitro, with human blood, has shown the 
wide applicability of the method. The separa 
tion being carried out under physiological 
conditions, extensive and repeated treatments 
of the blood of animals is possible, without 
any ill effects. The method opens many possi- 
bilities in the study of blood proteins ani in 
experimental immunology, the authors, at pres 
ent, studying the relation between circulatiy 
antibodies and skin homotransplants. (Sup- 
ported by the Whitehall Foundation, Inc.) 
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THE NATURE OF THE RATE GOVERNING STEP IN AERO- 
BIC FERMENTATION OF GLUCOSE BY BAKER'S YEAST. 
I. Bihler and A. Rothstein (intr. by W. F. 
Neuman). 

The dependence of the rate of aerobic fer- 
mentation on the glucose concentration was noi 
by Warburg (Biochem. J. gut: 432 (1926) and 
Stickland (Biochem. J. 64, 503 (1956) but not 
systematically investigated. It was found thit 
aerobic fermentation is virtually absent at ver 
low concentrations of glucose (R.Q.=1.0 at 0.0 
M). Its rate increases slowly with the glucow 
concentration until the rate of respiration is 
maximal (at .05M Glucose). With higher concer 
trations of glucose the rate of aerobic ferme 
tation continues to increase to a maximum at 
0.3M glucose. Woodward (J. Franklin Inst., 
553 (1952) and Woodward and Hudson (J. Franklin 
Inst., 255, 556 (1953) have shown that the tw 
glucose analogs, glucosamine and 2-desoxyglucoH! 
competitively inhibited the anaerobic ferments- 
tion of glucose and did not influence sa 





tion. The aerobic fermentation was inhibited }j 
desoxyglucose but not by glucosamine. These 

results were confirmed for the specific concel- 
trations used (0.02 - 0.05M) but at higher gli 
cose and analog concentrations in the same eqil, 
molar ratio, the aerobic fermentation is senél- 
tive to glucosamine as well as to desoxygluco#. 
The respiration is considerably less sensitiv 
to both analogs. The increase in aerobic fet 
mentation induced by various means such as the 
addition of 0.15M propionitrile, or 95% carbo 
monoxide in the dark, or high glucose concél- 

tration is also sensitive to glucosamine. 
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= GLUCOSE PRODUCTION DURING HYPERGLYCEMIA 
j, 8 Bishop”, R. Steele and R. Levine Bidlogy 
+» Brookhaven Nat. e, Upton, N.Y. and 
Dept. of Metabolic and Endocrine Research, 
yichsel Reese Hospital, Chicago, Tll. 
Subsequent a single injection of a trace 
ggsount of u-cl -glucose, a cessation of the 
tial decline of blood glucose specific 
activity is observed following the intravenous 
jon of a Cl2 glucose load. This pattern 
tas been widely interpreted as proving that 
hepatic glucose production ceases during hyper- 
a. However, in the present studies, a 
ginilar pattern was observed under the same 
enditions using eviscerated dogs whose blood 
© eoanentraties was maintained by a con- 
stant infusion of C** glucose, this infusion 
being continued during the hyperglycemia 
cused by the glucose load. Hence it must be 
encluded that during hyperglycemia in the 
intact dog cessation of the decline of blood 
glucose specific activity cannot be regarded 
as proof of cessation of hepatic glucose pro- 
duction. An alternative explanation for this 
involves slow mixing of the injected 
g2 glucose load within the body glucose pool. 
periments using both eviscerated and intact 
dogs given insulin injections in an attempt to 
demonstrate a possible effect of insulin on 
hepatic glucose production will also be 
described. 
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GIUCOSE INHIBITION OF THE PHOTOREDUCTION OF THE 
(REEN ALGA, ANKISTRODESMUS, Norman I. Bishop 
(intr. by H. Gaffron), Dept. of Biochemistry 
(Fels Fund), University of Chicago. 

It is known that carbohydrates can inhibit 
photosynthesis. Gaffron observed that glucose 
strongly inhibits photoreduction with Hz in 
certain green algae. The effect looks like a 
competition between Hz and glucose as hydrogen 
donors for the reduction of COz in adapted 
algae. If this is so, the assimilation of C02 
during photoreduction should continue even if 
the uptake of Hz ceases, With algae deficient 
in n**, a condition which increases their nor- 
mlly small photoreduction rate approximately 
three times, and stabilized at this higher rate 
with the herbicide DCMU, addition of glucose 
produces the following results: At high light 
intensity glucose inhibits the uptake of Hz and 
also that of CO2. The gas exchange consists 
now of a slow production of Hz. Experiments 
vith tracer C1*02 showed that little free CO2 
is assimilated in the light. This inhibition 
is only temporary, its duration depending upon 
the amount of glucose added. At the end of the 
reaction, normal photoreduction reappears. 
Preliminary studies with labelled glucose indi- 
tate that it is converted primarily to lactic 
acid, Some radioactivity is also found in 
starch and in several phosphorylated intermedi- 
ates, Under conditions where glucose produces 
oly partial inhibition of photoreduction, the 
incorporation of C?“0z into sucrose and its 
Precursors is greatly decreased. Instead, the 
tracer carbon appears mainly in alanine, malic 
acid and PGA, 
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STEROID INHIBITION OF ANAEROBIC GLUCOLYSIS IN 
CELL-FREE PREPARATIONS FROM LYMPHOID TISSUE. 
He Bewes (intr, by A. White), Albert Einstein 
College of Medicine, Yeshiva Univ., New York,61. 
Previous studies (Blecher and White, J. Biol, 
Chem, 233:1161, 1958) with cell suspensions 
from rat thymus and Murphy-Sturm lymphosarcoma 
tissue suggested that a number of steroids, no- 
tably deoxycorticosterone (DOC) and 17q-ethyl, 
19-nortestosterone (ENT), inhibit both aerobic 
and anaerobic energy-yielding reactions. Cur- 
rent studies with fortified whole homogenates 
from lymphosarcoma tissue, which, in contrast 
to thymus tissue, exhibit high rates of anaero- 
bic glycolysis, have shown that the anaerobic 
utilization of glucose, but not of glucose 6-P, 
fructose 6-P, or fructose 1,6-P (FDP), is mark- 
edly inhibited by ENT and cortisol. In contrast, 
DOC inhibited glycolysis from FDP, as well as 
from glucose, Addition of catalytic quantities 
of FDP to a glucolyzing system inhibited by ENT 
or cortisol completely overcomes the inhibition. 
Concurrent studies of the hexokinase activity 
of high-speed (104,000 x g) supernatant fluids 
derived from lymphosarcoma, as well as rat skel- 
etal muscle, homogenates, have revealed no 
steroid effects. The ATP-ase activity of whole 
homogenates of lymphosarcoma tissue was like- 
wise unaffected by ENT and cortisol; DOC, how- 
ever, increased this activity and could par- 
tially overcome the inhibition of ATP=ase ac- 
tivity due to the presence of fluoride ions, 
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PHOSPHORYLATED INTERMEDIATES IN SQUALENE 
SYNTHESIS FROM MEVALONIC ACID. K. Bloch, 

s. inand A.H. Phillips* Dept. of 
Chemistry, Harvard University, Cambridge, Mass. 


Previous studies with relatively crude yeast 
extracts have revealed the formation of various 
phosphorylated products as intermediates in the 
conversion of mevalonic acid to squalene (Tchen, 
J. Am. Chem. Soc., 79:6344, 1957; Chaykin et.al. 
Proc. Nat. Acad. Sci. (U.S. ) :998, 1958). 
From these extracts, enzyme fractions have been 
obtained by means of ammonium sulfate, ethanol 
and Ca-phosphate gel absorption, which catalyze 
a) the conversion of phosphomevalonic acid to 
mevalonic acid diphosphate and isopentenyl-pyro- 
phosphate and b) of mevalonic acid diphosphate 
to a new phosphate ester. For characterization 
of this new intermediate labeled phospho- 
mevalonic acid gontaining cl4at c-1 or C-2 or 
additionally P?* was used as substrate in com- 
bination with ATP or ATP, The compound con- 
tains 3 atoms of P per molecule, part of which 
is acid labile. Incubation with snake venom 
yields a volatile alcohol which has been 
characterized as & 3-isopentenol by gas 
chromatography and formation of the 3,5 DNB 
derivative. 











Blumenfeld 


762 

EFFECT OF GUANIDINE SALTS ON PEPSIN. 
Blumenfeld and J, Léonis (intr. by G. EB. Perl- 
mann. Rockefeller Institute, New York. 

On exposure of pepsin to 2.5 M and 3.0 M 
guanidine hydrochloride-acetate of pH 4.4 at 
20 to 30°C the enzymic activity remains un- 
changed. The specific eptiead rotation [a] 
and the dispersion constant, /\,, are the same 
as in acetate buffer of pH 4.4, whereas the 
intrinsic viscosity changes. The exposure of 
pepsin to 3.0 M guanidine hydrochloride at 
37°C leads to a decrease in enzymic activity 
which is independent of the process of auto- 
digestion. This is contrary to the effect of 
8 M urea at 37°C (Perlmann, h 
phys. 65:210, 1956) where the loss of enzymic 
activity is a function of autodigestion. In 
both instances autodigestion is greatly en- 
hanced, The effect of guanidine hydrochloride 
on the enzymatic activity, optical rotation 
and viscosity of pepsin will be compared with 
the behavior of the protein in urea, lithium 
bromide and chloroethanol and discussed in 
terms of the configuration of the protein. 
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SELECTIVE CHEMICAL CLEAVAGE OF PEPTIDE BONDS. 
R M V -* Dept, of 


Biochemistry, University of Wisconsin, Madison. 

Anhydrous acids bring about migration of the 
acyl group in N-acyl derivatives of substances 
bearing amino and hydroxyl groups on adjacent 
carbons. Thus certain peptide bonds are read- 
ily converted to ester bonds. Upon incubation 
in neutral or mild alkaline solution, reversal 
of the migration restores the peptide bond. 
Several investigators have developed procedures 
to "trap" the bond in its acid migrated (ester) 
form by acetylation, deamination or dinitro- 
phenylation of the amino group. They then take 
advantage of the differing hydrolytic rates of 
esters and amides to bring about a specific 
cleavage of proteins at serine (and possibly 
threonine) residues. We have employed hydrox- 
ylamine cleavage of esters to develop a simple 
specific peptide cleavage which does not re- 
quire “trapping” of the ester form. Protein 
was treated with anhydrous acid, the acid re- 
moved with ether, and the esters so formed were 
cleaved by treatment with 2N salt-free, pH 7.3 
hydroxylamine. The stoichiometry and specific- 
ity of the cleavage has been determined by a) 
colorimetric determination of hydroxamic acid 
formed, b) periodate determination of serine 
groups exposed, c) fluorodinitrobenzene deter- 
mination of N-terminal end groups produced and 
d) chromatography of cleavage products. The 
method was tested on glycyl serine, glycyl 
threonine, insulin, ribonuclease, glucagon, 
serum albumin, and lysozyme and has been 
applied to several problems of protein struc- 
ture including “peptide fingerprinting." 
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DNA SYNTHESIS BY ENZYMES FROM MAMMALIAN 
CALF THYMUS POLYMERASE. F. J. Bollum 
(intr. by Waldo E. Cohn). Biol. Div-, Oak 
Ridge Natl. Lab., Oak Ridge, Tenn. 

The soluble fraction from homogenized or 
blended calf thyms contains an enzyme (poly. 
merase) that incorporates H>-TTP into DNA, 
The enzyme has an absolute requirement for Dm 
and Mg++ and exhibits maximal activity in the 
presence of deoxy-CTP, deoxy-ATP, and deoxy. 
GTP. H>-deoxy -CTP is incorporated under 
analogous conditions. The apparent specific 
activity of the enzyme in the soluble fraction 
is considerably higher than in either the 
nuclear or small particle fractions of thyms 
homogenates. The most active fraction so far 
obtained from the soluble ction is es- 
sentially free from RNA (A“°/a260 approxi. 
mately 1.6). The purified polymerase prepa- 
ration catalyzes a substrate and DNA-dependent 
accumulation of DNA-phosphorus, indicating 
that DNA synthesis is occurring. 
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O-DEMETHYLATION OF p-METHOXYBENZYLACETONE. A.i. 
Booth, F. T. Jones*and F. DeEds. Western Region- 
al Research Laboratory, Albany, California. 

Previously, we reported the in vivo O-methyl- 
ation of 3,4-dihydroxyphenyl derivatives includ. 
ing 3,4-dihydroxyphenylacetic acid, protocate- 
chuic acid, caffeic acid, and DOPA, to yield }- 
methoxy-4-hydroxyphenyl derivatives of these 
compounds in urine (DeEds, Booth and Jones, Fed. 
Proc. ,14:332, 1955). Other examples of 0- 
methylation include the formation of 3-methoxy- 
4-hydroxymandelic acid from epinephrine 
(Armstrong and McMillan, Fed. Proc.,16:146,19%7; 
Axelrod, Science, 126:400, 1957); O-methyl ether 
of xanthurenic acid from xanthurenic acid(Price 
and Dodge, J. Biol. Chem. ,223:699, 1956); and 
scopoletin from esculetin (Yang, Braymer, 
Petrakis, Shetlar and Wender, Arch. Biochem. 
Biophys. ,75:538, 1958). The present report con 
cerning the reverse of O-methylation resulting 
in the removal of a methyl group, was observed 
when m-hydroxy-phenylpropionic acid was identi- 
fied as a urinary metabolite of both homoerio- 
dictyol and ferulic acid (Booth, Jones and 
DeEds, Fed. Proc.,15:223, 1956; Booth, Emerson, 
Jones and Dekds, J. Biol. Chem.,229:51, 1957). 
The metabolic fate of p-methoxybenzylacetone 
("Anisylacetone"), used as a bait in traps to 
attract fruit flies (Barthel, Green, Keiser and 
Steiner, Science,126:654, 1957), has now been 
studied in this laboratory. Additional evidence 
of O-demethylation is based on the identifica- 
tion of p-hydroxyphenylacetic acid in the urine 
of rats given this compound. 
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PHAGE FORMATION BY PROTOPLASTS FROM LYSOGENIC 
MICROORGANISMS. Ernest Borek and Ann Ryan*, 
Dept. Biochemistry, Coll. Phys. and Surg., 
Columbia Univ.,New York. 

We bave recently demonstrated the existence 
of an irradiation produced factor in lysogenic 
nicroorganisms which can be transferred from 
yt to F~ cells during conjugation and which 
can induce phage formation in the recipient 
cell (Borek, E., and Ryan, A., P.N.A.S., 44, 
374 (1958)). These findings would seem to in- 
dicate that induction is an intracellular 
event. Moreover, protoplasts appeared to be 
yseful tools for the assay of the irradiation 
products in attempts designed to concentrate 
and possibly to identify the factor. We, there- 
fore reinvestigated the negative findings of 
Salton and McQuillen (Salton, M.R.J., and Mc- 
quillen, K., Biochem. Biophys. Acta, 17, 465, 
1955) who found that B. Megatherium deprived 
of its cell well by lysozyme was no longer in- 
ducible. It was found that contrary to these 
findings protoplasts derived from B. Megather- 
ium are indeed inducible by ultraviolet irrad- 
Jation. Protoplasts develop inaptitude (Lwoff, 
4., Bacteriol. Revs., 17, 269 (1953)) more rap- 
idly than intact cells and are more sensitive 
to factors in their environment. For example, 
if the protoplasts are preserved with crystal- 
line serum albumin they are inducible; how- 
ever in the presence of less purified frac- 
tions of albumin, phage formation is inhibited. 
Intact cells however yield the normal lysogenic 
response in the presence of both adjuvants. 
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STUDIES ON DNA AFTER EXPOSURE TO TRITIUM. 

—. Borenfreund*, H. S. Rosenkranz* and 

A, Bendich. The Sloan-Kettering Institute for 
Cancer Research, New York, N. Y. 

DNA isolated from human leucocytes was 
exposed to tritium gas according to the 
Wilzbach method (J. Am. Chem. Soc., 1013 
(1957)) in order to study the effect of the 
tritium incorporation. About 0.1% of the 
hydrogen of the DNA was replaced by tritium. 
Amarked change in the elution pattern was 
observed when the DNA was chromatographed on 
RTEOIA cellulose columns (J. Am. Chem. Soc., 
%, 3949 (1958)). A drop in average sedimenta- 
tion coefficient from 19S to 11S and in ere 
average molecular weight from 5.2 to 1.3 x 10 
was observed. At the same time the weight 
average mojecular weight was increased from 11 
to15 x 10° indicating that tritium caused a 
degradation as well as an aggregation. These 
changes were not accompanied by denaturation 
(typerchromic eff«ct). The ratios of incorpora- 
tion of tritium per uM base were (after acid 
lydrolysis): Adenine 1.0, thymine 9.8, 

@uanine 1.4, cytosine 2.4. These data suggest 
that the thymine moiety is more accessible to 
tritium than the other bases in the DNA 
Mlecule and that the replacement of some 
lydrogen by tritium bonds leads to extensive 
alterations in the structure of DNA. Initial 
studies concerning incorporation of tritiated 
fractions into cells in tissue culture will be 
reported. 
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THE BEHAVIOR OF 2,4-DIAMINO-5-BENZYLIDENE- 
AMINO-6-METHOXYPYRIMIDINE TOWARDS METHYL 
IODIDE. I. J. Borowitz*, S. M. Bloom*, 
J. Rothschild*, and D. B. Sprinson. Dept. 
of Biochemistry, College of Physicians and 
Surgeons, Columbia University, New York, N.Y. 
In investigations concerned with the syn- 
thesis of N-alkylated pyrimidines for conver- 
sion to folic acid derivatives it became of 
interest to methylate 2,4-diamino-5-benzyli- 
d thoxypyrimidine (produced from 
2,4,5-triamino-6-methoxypyrimidine and benzal- 
dehyde). Reaction with methyl iodide in ethyl 
acetate gave a crystalline "methiodide", and 
removal of the benzylidene group with dilute 
HCl and of the 6-O-methyl group with glacial 
acetic-HBr gave a pyrimidine which appeared 
to be the previously unknown 2,4,5-triamino- 
3-N-methyl-6-hydroxypyrimidine, Treatment of 
the latter with formic acid-dimethyl formamide 
gave a purine which did not possess the UV 
spectrum of l-methyl-,2-N-methylamino-,7- 
methyl-, or 9-methylguanine, Oxidation of 
the pyrimidine with alkaline KMn0, gave l- 
methylguanidine, The structure of the 
original benzylidene derivative and the 
mechanism of the reactions involved in the 
formation of the 3-N-methylpyrimidine will be 
discussed, 
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ON POSSIBLE LABILE PHOSPHATE COMPOUNDS RELATED 
TO OXIDATIVE PHOSPHORYLATION, P, D 

M, B R, Schulz* M,_Anderegg*. 
Physiological Chemistry, Univ, of 
Minneapolis, 

Various researches have suggested but failed 
to prove the existence of intermediates in the 
oxidative phosphorylation process, Lack of 
recognition of any intermediates might result 
from their lability, and several approaches 
have thus been made which might reveal the pre- 
sence of unrecognized labile phosphate com- 
pounds, Liver and muscle were quickly frozen 
and powlered, extracted at neutral or acid pH 
in presence of H2018, and inorganic phosphate 
(iP) isolated, 














The iP contained little or no 
018, demonstrating the absence of any appreci- 
able amounts of labile compounds undergoing a 
P-O bond split during extraction and isolation, 


Comparisons were also made of the specific ac- 


tivity of isolated iP following extraction in 
presence of a trace of high-activity P32, Less 
than 1% more iP was solubilized with acid as 
compared to neutral extraction, In other 
trials, mitochondria have been incubated for 
short intervals with 1P32 under conditions 
favoring oxidative phosphorylation, then vari- 
ous fractions isolated and examined for labile 
intermediates, These tests have demonstrated 
the rapid formation of material extractable in 


EtOH-Et20, which is relatively stable in acid, 
but which readily liberates iP upon heating 


near neutral pH at 100° ("half-life” less than 
1 minute), The relation of this material to 
oxidative phosphorylation is at present uncer- 
tain, 
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EFFECTS OF PARATHYROID EXTRACT (PTE) ON SERUM 
AND KIDNEY UTILIZING SULFUR-35. R.H. Bradford, 
R.P. Howard, W. Joel, and M.R. Shetlar (intr.by 
Kt. Kurtz). Endocrinology Section, Okla. Med. 
Res. Fndn., and Univ. Okla. Sch. of Med., Depts. 
of Biochem., Med., and Path., Okla. City, Okla. 
This laboratory has previously shown that 
large doses of PTE (Lilly & Co.) produce renal 
calcification and elevated serum glycoprotein 
and seromucoid. In studying the possible role 
of glycoproteins in the calcification process, 
we have utilized WNapS370, (Dziewiatkowski, 
ds oopel Med. 93:451, 1951). A control group 
of Holtzman rats was given only the sulfate; a 
second group was given the sulfate, then 250 
units of PTE in 3 days. Paper electrophoresis 
of the individual serum samples from the PTE- 
treated animals revealed marked and significant 
decreases of both albumin protein and albumin 
glycoprotein fractions, while the globulin frac- 
tions were increased. There was almost twice the 
radioactivity, mostly non-dialyzable, in the 
pooled sera of the PTE-treated animals as in the 
controls. Continuous electrophoresis of these 
sera revealed that both had a radioactivity peak 
in the alpha globulin region. Kidney homogenates 
were fractionated by solubility techniques. The 
PTE-treated group had more radioactivity in al- 
most all fractions; much of this was non-dialy- 
zable. Subsequent perchloric acid treatment 
resulted in 2 sub-fractions from the PIE-treated 
group which, on paper electrophoretic analysis, 
had Alcian blue positive areas. Radioautographic 
study of kidney sections revealed localized areas 
of radioactivity over the calcified lesions in 
the PTE-treated group. 
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CYCLIC INTERMEDIATES IN THE BIO-OXIDATION OF D- 
CAMPHOR. W. H. Bradshaw (intr. by W. C. Rose). 
Dept. of Chem. and Chem. Engr., Univ. of I1l., 
Urbana. 

Only a few isolated studies have been report- 
ed on the microbial metabolism of terpenes. In 
this connection, the bacterial oxidation of the 
bicyclic terpene d-camphor is being investi- 
gated for the possibilities 1) of elucidating 
the enzymatic reactions, and 2) of finding leads 
for investigating the metabolism of isoprenoid 
compounds in other organisms. As in prior 
studies (unpubl. data, I. C. Gunsalus and J. J. 
Cavallo), pseudomonas species were isolated 
from sludge by enrichment methods upon d-cam- 
phor. One strain was selected on the basis of 
spectral and manometric evidence for the accumr 
lation of possible intermediates. Solvent ex- 
traction of growth medium, and paper, column, 
and gas chromatography yielded, with other com- 
ponents, four C-10 constituents. Three are 
2,5-disubstituted camphane derivatives which 
are oxidized by intact cells via the fourth 
which is a carboxy-cyclopentenone derivative; 
identification and structural proof for the 
fourth are being investigated by E. J. Corey, 

D. Lednicer, W. H. Bradshaw, and I. C. Gunsalus. 
Adaptation studies indicate that intact cells 
convert the d-2,5-diketocamphane to d-exo-5- 
hydroxycamphor and an isomeric hydroxyketone. 
Cell extracts, with a constantly renewed source 
of DPNH, reduce the diketone to the two hydroxy 
ketones. The hydroxyketones are interconverted, 
and also oxidized to the diketone by cell 
extracts. 
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CATABOLISM OF PLASMA P EINS AND 
AMINO ACIDS. George A. Bra Julian 
Marsh and David L. Drabkin. Dept, of Bio. 
chemistry, Graduate School of Med., Uniy, 
of Pennsylvania, Philadelphia, Pa. 

t plasma proteins labeled with glycine. 
2-C** were prepared and injected intravenoys. 
ly into 200 gm intact, and into partially hepa- 
tectomized albino rats. The volume adminis. 
tered was 1 ml containing about 100, 000 cpm; 
metabolic COg was recovered as BaCOs, In 
the intact animals 2.4 % of the injected radio. 
activity was recovered in the COg in 5.5 hrs, 
compared with 1.3 % in the 68 % hepatecto- 
mized rats. In in vitro studies, rat liver and 
kidney slices, diaphragm and other tissues 
were incubated for 2 hr periods in Krebs-Rin- 
ger bicarbonate buffer together with labeled 
plasma proteins (total cpm of about 100, 000). 
Of the total radioactivity in the medium, the 
recovery as C!40¢ was: liver, 0.21 %, kidney, 
0.36 %, and diaphragm, 0.05 %. Based on la- 
beled COs recovery, the rates of amino acid 
(glycine- -cl4) utilization were: liver, 13 %, 
kidney, 4%, and diaphragm, 0.4 %. Similar 
studies are in progress with total amino acid 
labeled plasma proteins. On the basis of 
these results, the liver is important, but not 
wholly responsible for the breakdown of plas- 
ma proteins. 
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REACTIVATION OF CHYMOTRYPSIN AFTER PRECIPITA- 

TION BY SALTS FROM SOLUTIONS OF UREA. Arthur § 
Brecher* and A. K. Balls. Dept. of Biochemis- 
try, Purdue Univ., Lafayette, Indiana. 


Chymotrypsin is precipitated from solution 
in 6-9 M urea by 10-fold dilution with M Nag, 
or NaCl. Such inactive precipitates were 
washed with water, again dissolved in 6-9 M 
urea (pH 3.5-4.0), and this solution then di- 
luted 10-fold with water. About three-fourths 
of the original esterolytic activity was re- 
covered from precipitates made with NaCl, and 
about half of the original activity from those 
made with NagS04. Specific activities showed 
approximately the same loss. The inactivating 
effect of sulfate in the first dilution seems 
to have caused a permanent change in the pro- 
tein, since it was washed free of soluble sul- 
fate before the second dilution. Precipitates 
made with NagSOq were also dried in vacuum 
after washing. The dried protein behaved in 
the same manner as the fresh precipitate and 
was reactivated to the same extent. 

In a private communication Dr. Mildred Cohn 
of Washington Univ., St. !ouis, has most gen- 
erously informed us of her successful reactive- 
tion of chymotrypsin denatured by heat. 
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GLYCOGEN SYNTHESIS FROM URIDINEDIPHOSPHO- 

qucoSE IN BRAIN. Bruce M. Breckenri and 
th J. Crawford (intr. by 0. H. Lowry). 

. Pharmacology and Beaumont-May Institute, 
vashington Univ. School of Medicine, St. Louis. 
Glycogen synthesis from uridinediphospho- 
glucose by brain homogenates has been identi- 
fied, coincident with the recent reports of the 
gue reaction in liver (Leloir and Cardini, J. 

. Chem. Soc. 79:6340, 1957) and muscle 

lar-Palasi and Larner, Biochim. Biophys. 

ite 30:449, 1958). UDP formation dependent 
won glycogen primer has been used as the index 
of activity. Net glycogen synthesis has been 
shown, even though the brain preparations were 
nt completely free of glycogen-degrading sys- 
tens. A 1.3 M ammonium sulfate precipitate of 
a supernatant fraction from water-homogenized 
rabbit brain has beer used in most experiments 
ata final dilution of 1 to 100. After 1 hr. 
incubation with tris buffer pH 7.4, 2 mM ver- 
gene, 15 mM cysteine, 5 mM UDPG, and 1 mM gly- 
cogen (calculated as glucose) the reaction was 
stopped with heat. UDP was measured as in- 
organic phosphate using a specific phosphatase, 
or as DPN using the pyruvic kinase - lactic 
dehydrogenase system. The reaction occurs in 
rabbit, pig, sheep, and beef brain. It with- 
stands lyophilization and acetone drying. 
Glucose-l-phosphate is not an intermediate. 
ketivity of whole brain homogenate ranges from 
$10 wM/Kg wet/hr. with one-third of the total 
in the 1.3 M ammonium sulfate fraction. 
(Supported by PHS and Am. Cancer Society) 
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PHYSICAL PROPERTIES OF THE COPOLYMER OF ADENY- 
LIC AND URIDYLIC ACIDS. Esther Breslow* and 
lobext, Co. Warner, of Biochemistry, New 
York Univ. College of Medicine, New York City. 
The copol of riboadenylic and ribo- 
widylic acids (Poly-AU) has been studied by 
titration, sedimentation, spectrophotometric 
wd viscosimetric procedures. Spectrophoto- 
mtric data on the polymer at neutral pH indi- 
cate a marked hypochromicity relative to the 
calculated optical density for a mixture of the 
constituent mononucleotides. Titration studies 
thw a sharpening of the adenine and uracil ti- 
trations with respect to the pH axis and a 
mrked displacement of the uracil pK. On heat- 
ing and on treatment with HCHO a marked de- 


tion behavior occur. Alteration of the pi to 
hove 9.8 or below 4 causes a sharp rise in 
optical density. These results are interpreted 
& indicating the presence of hydrogen bonds 
between the adenine and uracil residues. Heat- 
ing resulted in an increase in intrinsic vis- 
cosity. Treatment with HCHO resulted in a 
decrease in sedimentation constant (S29,w) from 
10.4 to 6.95, and an increase in intrinsic vis- 
tosity from 0.55 to 2.2 di/gm. These results 
ten be interpreted by means of the Flory-Mandel- 
tern equation to show no change in molecular 
wight, suggesting that the hydrogen bonds are 
intra-molecular. 
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THE ENZYMATIC DETECTION OF CARRIERS OF 
GALACTOSEMIA. R. K. Bretthauer*, R. G. Hansen, 
G. Donnell*, and W. R. Bergren*. Michigan 
State University, East Lansing and The 
Childrens Hospital of Los Angeles. 
Galactose-l-phosphate-uridyl transferase is 
absent or deficient in the erythrocytes of 
galactosemics thus partially blocking the nor- 
mal metabolism of galactose. Quantitative 
aspects of an assay for this enzyme have been 
investigated. The assay is based upon the 
determination of uridine diphosphate glucose 
(UDPG) disappearance and uridine diphosphate 
galactose formation when an extract of the 
blood cells is incubated with galactose-1l- 
phosphate and UDPG. This method has been 
applied to a study of the enzyme levels in the 
erythrocytes of 14 galactosemics and their 
families and is a comparable group of controls. 
The values obtained, expressed as ymoles of 
substrate converted per ml. of red blood cells 
per hour, may be used to categorize individuals 
into one of three distinct groups; namely, (1) 
Galactosemic 0 - 0.6, (2) Carrier 2.9 - 3.7, 
and (3) Normal 4.8 - 8.1. Siblings of galac- 
tosemics may be in any of the three categories, 
that is, galactosemic carrier or normal. In 
all cases thus far encountered both of the 
parents of the galactosemics are in the carrier 
category. It is therefore possible to detect 
carriers of this genetic disorder by enzymatic 
means. 
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DECREASED RIBONUCLEOTIDE PYROPHOS- 
PHORYLASE ACTIVITY IN S. FAECALIS 
MUTANTS RESISTANT TO PURINE ANALOGS. 
R. W. Brockman and Dorris J. Hutchison (intr. 
by H. E. Skipper), Kettering-Meyer Lab., 
Southern Res. Inst., Birmingham, Ala., and 
Sloan-Kettering Inst., New York, N.Y. 

Intact cells of S. faecalis resistant to 8- 
azaguanine (SF /AZAG) and 6-mercaptopurine 
(SF/MP) lack the capacity to convert guanine 
(Gu), 8-azaguanine (AzaGu), hypoxanthine (Hx), 
and 6-mercaptopurine (6-MP) to the corre- 
sponding nucleotides. Enzyme preparations 
from these same mutants lack the capacity to 
catalyze the reaction of these purines with 5- 
phosphoribosylpyrophosphate (PRPP). Enzymes 
from mutants resistant to AzaGu do not cata- 
lyze formation of significant quantities of 
nucleotides of Gu, AzaGu, Hx, and 6-MP. Some 
6-MP-resistant mutants grow on purines but 
lack the capacity to enzymatically catalyze the 
reaction of 6-MP or AzaGu with PRPP. Other 
6-MP-resistant mutants grow on purines and 
catalyze the synthesis of 6-MP nucleotide (6- 
MPRP. Multiple mechanisms of resistance to 
6-MP exist; possible resistance mechanisms 
include deletion (or inactivation) of the enzyme 
which catalyzes the formation of 6-MPRP, 
altered affinity of a pyrophosphorylase for 6- 
MP, and altered affinity of an enzyme (or 
enzymes) for 6-MPRP. 
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A MODEL OF A POSSIBLE INTERMEDIATE IN OXI- 
DATIVE PHOSPHORYLATION. Arnold F. Brodie and 
Brian R. Davis*. Dept. of Bacteriology and 
mmunology, Harvard Med. School and Dept. of 
Chemistry, Harvard University, Boston, Mass. 
Evidence for the role of certain naphthoqui- 
nones as coenzymes in electron transport and 
phosphorylation has been obtained with a cell- 
free system from Myeobactersum hlei. Our 
previous postulate @ mon orylated 
naphthoquinone exists as an intermediate in 
oxidative phosphorylation has been investigated 
with synthetic monoethyl menadiol monophosphate, 
Qxidation of substrate amounts of menadiol 
monophosphate requires the addition, of particu- 
latk and supernatant fractions, Mg and F~ ions 
and a dye. The presence of a phosphate ac- 
ceptor system stimulated oxygen consumption. 
The formation of ATP was demonstrated follow- 
ing oxidation of menadiol monophosphate, when 
AIP was used as the sole phosphate acceptor. 
The addition of glucose, hexokinase, and AIP 
resulted in the formation of glucose-6- 
phosphate, isolated as the Ba-salt. There is a 
stoichiometric relationship between G-6-P 
formed and oxygen consumed. The preparations 
also contain a phosphatase which slowly hydro- 
lyzes the monophosphate ester. This activity 
is noted especially in the absence of oxidation 
The formation of ATP is inhibited by low 2 
concentrations of dicumarol. Results with P 
labelled menadiol monophosphate will be re- 
ported, A mechanism for the generation of 
energy-rich phosphate bonds during oxidative 
phosphorylation will be discussed in the light 
of evidence obtained with the model comp 
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CHARACTERIZATION OF PROTEOLYTIC ENZYMES OF 
PHORMIA REGINA. V.J. Brookes® and R. W. 
are . Science Research Institute, Oregon 
e ollege, Corvallis, Oregon. 

A previous report ( Brookes, Fed. Proc. 17: 
772, 1958) described the partial purification 
and some of the properties of a proteolytic 
fraction obtained from Phormia regina. Prelim- 
inary tests indicate tha s fraction is 
capable of extensive degradation of casein 
yielding, in addition to peptides, e number 
of amino acids as products. The activity 
resembles that of trypsin in that hydrolysis 
is optimal at pH 8 and benzoylarginine ethyl 
ester (BAFE) and benzoylarginine amide are 
degraded. In the presence of soybean inhibitor 
and with casein as a substrate, )0-50% of the 
activity is lost but with BAEE, the inhibition 
can be demonstrated only during the initial 
stages of the reaction and a normal rate is 
regained upon prolonged incubation. Unlike 
trypsin the insect enzyme is stable at alkaline 
pH values and insoluble at pH 3. The results 
of additional experiments utilizing inhibitors 
and synthetic substrates designed to identify 
the proteolytic activity, will be discussed. 
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BIOSYNTHESIS OF LYSINE FROM ADIPIC ACID PREggp. 
SORS BY YEAST. H, P, Broquist and A 
Nutrition and Physiology Section, Lederle 
Div., American Cyanamid Co., Pearl River, W, y 

A number of microbiological studies with ° 
yeasts and molds have indicated that a-keto-. 
adipic acid (KAA) or a-aminoadipic acid (AAA) 
may be precursors of lysine. When Sac 
cereviseae or Torula utilis were grown 
appropriate conditions in shake flasks in an». 
monium sulfate, glucose, cornsteep liquor medi 
containing 0.01-0.03 M KAA or AAA (L-basis), 
these intermediates were converted essent 
quantitatively to lysine as determined by nicr. 
biological assay (Leuconostoc mesentero: 
P-60). Yeast growth generally preceded 
biosynthesis, Lysine was formed intracell 
but was readily released from the cells by heat. 
ing. Paper chromatography of such yeast ex- 
tracts in four different solvent systems gave 
one prominent zone which could not be distin- 
guished from authentic lysine when such chro- 
matograms were either treated with ninhydrin or 
bioautographed with L. mesenteroides in lysine. 
less media, When yeasts grown with KAA were fe 
to chicks on a lysine-deficient diet, most but 
not all of the lysine, as determined by micro- 
biological assay, appeared to be available for 
chick growth. It seems likely that both KAA ani 
AAA are on the biosynthetic pathway to lysine 
since each are converted to lysine by these 
yeasts. Employing acetone powders or bicarbo- 
nate extracts of T. utilis cells, a pyridoxal 
phosphate dependent, KA4=glutamic acid trans- 
aminase was demonstrated. 
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THE MAMMALIAN URINARY METABOLITES OF 1- 


HISTIDINE. Donald D. Brown (intr. by 
M.W.Kies). National Institute of Men- 


tal Health, Bethesda, Maryland. 

Following the intravenous injection 
of 50 we (2.5 mg.) of uniformly radio- 
active C-14 l-histidine in a female 
Macaca mulatta, the following urinary 
metabolites were determined quantita- 
tively at various time intervals up to 
48 hours: Histidine, 1l1-methyl histi- 
dine, histamine, l-methyl histamine, 
imidazoleacetic acid, l-methyl imida- 
zoleacetic acid, urocanic acid, hydan- 
toin-5-propionic acid, glutamic acid 
and an unidentified compound. The pro- 
cedure involved ion exchange chromato- 
graphy and final recrystallization to 
constant specific activity with carrier. 
Some aspects of the biosynthesis of 
hydantoin propionic acid, an end pro- 
duct of the urocanic acid pathway, will 
be discussed. An important unknown 
metabolite with marked acidic propert# 
has been studied. It represents at 
least 14% of the urinary radioactivity. 
This metabolite is not on the histamine 
or urocanic acid pathway of histidine 
degradation. Although the 2-carbon of 
the ring is intact, the compound is not 
an imidazole. The chemical properties 
and possible structure of the unknown 
compound will be presented. 
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ISONE SENSITIVITY AND RESISTANCE IN A LYM- 
pHCYTIC NEOPLASM: METABOLIC STUDIES. John 
and Michael er (intr.by M.R.Stetten) 
jational Institutes of Health, Bethesda, Md. 
Certain transplantable lymphocytic neoplasms 
of the mouse are cortisone sensitive,and corti- 
gone resistant sublines may be derived. The car 
pohydrate metabolism of a new neoplasm of this 
was studied by incubating Cl4 labeled sub- 
grates with tumor slices and determining Cl402 
ction. In the cortisone-sensitive tumor the 
ye Of variously labeled glucose indicated an 
ative hexose monophosphate pathway. Preinjec- 
tion of tumor bearing mice with cortisone (25 
m/kg) resulted in 50-75% inhibition of cl402 
production by tumor slices. In vitro incubation 
of cortisone with tumor slices caused no inhi- 
bition. Pogesterone, testosterone, and DOC 
(10-4M) in vitro caused 50-75% inhibitions hy- 
grocortisone was less effective. These effects 
were apparent with G-6-cl4 as well as with G-1- 
gl4, indicating an inhibition of the glycolytic 
pathway. There was no steroid effect when lac- 
tate-1-Cl4 was used as substrate. 10-3M CN 
completely inhibited C1405 production with G-6- 
(l4.as substrate. With G-1-c14, CN7 was only 
partly inhibitory and the addition of testoster- 
one resulted in an increased inhibition over 
that caused by CN™ alone, suggesting an inhibi- 
tory effect by steroid on the oxidative path- 
wy» A steroid effect was not obtained in a 
broken cell system. Preliminary studies with 
the cortisone-resistant tumor demonstrated simi- 
lar steroid inhibition. In these tissues the 
rte of C1405 production from G-1-Cl4 was 2 to 
3times that seen in the sensitive tumor. 
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WNE SALT METABOLISM IN ESTROGEN-TREATED RATS 
STUDIED BY MEANS OF Ca45, Ann M, Budy* Bertil 
lindquist*, Franklin C, McLean and John L, 


foward*, Dept, of Physiology, Univ, of Chicago. 


Estradiol valerate, 0,5 mg in oil was given 
wekly to 50 immature rats and the effect upon 
the length of the spongiosa of the femurs and 
tibias was observed by roentgenograms, When 
the spongiosa had attained a length of 2-3 m, 
me of high specific activity Ca45 was given 
to the estrogen-treated rats and to an equal 
mmber of control rats, Groups of 10 rats each 
wre killed at intervals of 1 hr to 8 days, The 
mites of disappearance of Ca45 from blood and 
the retention in long bones were determined, 
mounts of exchangeable calcium in the bones 
ind the rates of accretion and resorption were 
taleulated, Results indicated a reduction of 
ipproximately 50 per cent in the resorption rate 
inthe upper ends of tibias, This led to the 
tonclusion that while removal of Ca45 from the 
seondary spongiosa was markedly inhibited, as 
lad been demonstrated by qualitative methods, 
Msorption was progressing in the bones studied, 
Such resorption was presumably in locations in 
the bones other than in the spongiosa, Since 
the bones were those of growing animals, it ap- 
bared that the resorption incident to growth 
ind remodeling is not appreciably affected by 
treatment with estrogens, These observations 
Wovide additional evidence for the validity and 
wefulness of the methods of Bauer, Carlsson and 
lindquist (Kun, sio, S#llskapets I Lund 
Mrhandl, 25: 1, 1955) in the study of the meta- 


tolism of bone mineral, 


we iage 
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EFFECTS OF RIBOFLAVIN DEFICIENCY ON THE P:0 
RATIO AND ELECTRON TRANSPORT ENZYMES OF LIVER 
MITOCHONDRIA. H. B. Burch and F. E. Hunter,Jr. 
Dept. of Pharmacology, Washington Univ. School 
of Medicine, St. Louis. 

Mitochondria were isolated from normal, 
weight control, and riboflavin deficient rat 
livers and the P:0 ratio determined with J- 
hydroxy butyric acid as substrate. There was a 
statistically significant lowering of both the 
P:0 ratio and oxygen consumption in deficiency. 
It is of interest to compare this 21% decrease 
in efficiency of combustion to the overall de- 
crease of 15% in efficiency of food utilization 
by riboflavin deficient rats. Of the electron 
transport enzymes, DPNH dehydrogenase was main- 
tained at normal or weight control levels where- 
as succinoxidase fell to 1/4; and TPNH dehydro- 

a ’ ed either with cytochrome c or 
glutathione as the acceptor, fell to xe the 
normal levels. The results suggest (1) that 
deficient animals utilize food less efficiently 
because of some difficulty in oxidative phos- 
phorylation; and (2) that possibly flavoproteins 
other than the DPNH dehydrogenase may be in- 
volved in coupling of phosphorylation to the 
oxidative processes. (Supported by grants 

from National Science Foundation, Williams- 
Waterman Fund and NIAMD) 
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COMPARATIVE METABOLISM OF NORMAL HUMAN LEUKO- = 
CYTES. Dean Burk, John Lasglo”, end Kent Wight". 
National Cancer Institute, Bethesda, Maryland, 
Most workers have reported that normal human 
leukocytes have an "unusual" metabolism amongst 
normal tissues, namely, a high rate of aerobic 
glycolysis and a high ratio of aerobic glycoly- 
sis to respiration, higher, indeed, than in the 
case of leukemic « However, nearly all 
such work has involved use of either 
homogenates instead of leukocyte cells, salt 
solutions instead of sera as suspending media, 
or single instead of various (comparative) 
methods of leukocyte anticoagulation and isola~ 
tion. We have studied intact leukocytes from 
some 20 normal humans, using isologous ( or ad- 
mixed homologous) sera as suspending mdia;var- 
ious manometric procedures (2=vessel manometry, 
Summerson differential manometry, etc.); heparin 
or citrate or defibrinogenation with beads for 
antd tion; centrifugation (200 g for 1-3 
minutes) or sedimentation (fibrinogen) or simple 
8. With 2=vessel 


leukocytes = 1 mg dry weight/hr, ani values 
from 1 = 6 cmm 02 consumed/7.5 + alison dellahee. 
We conclude that normal human leukocytes under 
in vivo-simulated conditions ordinarily a 
small or negligible aerobic glycolysis. 

values ranged from 10 = 25 cmm acid produced 
anaerobically/7.5 million cells/hr. Glycolysis 
was stimulated at times up to 100% by insulin 
and/or polysaccharide endotoxin, without respi- 
ratory inhibition, as also found with mowe mel- 
anoma S91 (Woods, Shear & Landy, These Proc.) 
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AMINO ACIDS AS NITROGEN SOURCES FOR UREA SYN- 
THESIS IN NORMAL AND IN PRECANCEROUS RAT LIV- 
ERS. (intr. by R.L. Garner) 
Seton Hall College of Medicine and Dentistry, 
Jersey City, N. J. 

We have previously reported a decrease in 
urea production from several amino acids by the 
isolated perfused livers of rats fed 3'methyl 
dimethylami Ib compared with normal 
control livers (Burke and Miller, Fed. Procd. 
14: 604, 1955; 15: 740, 1956; 16: 161, 1957). 
These studies have been extended to include 
comparisons of leucine, methionine, valine, as- 
partic acid, alanine, lysine, histidine, gly- 
cine, asparagine or citrulline as the nitrogen 
source for urea synthesis in normal and precan- 
cerous livers. In each rat liver perfusion ex- 

t one of the above amino acids was added 
to the blood perfusate. Blood urea nitrogen 
levels were determined at intervals during four 
hour perfusion. The results indicate that the 
perfused, normal rat liver can produce urea ni- 
trogen from all of these amino acids to an ex- 





tend depending on the particular amino acid pro- 


vided. The livers from azo-dye fed rats show 
decreases in the amount of urea nitrogen pro- 
duced. The decreases range from 67 to 27 per- 
cent of the urea nitrogen produced by a normal 
liver from the same amino acid. The data will 
be discussed in terms of their pertinence both 
to the problem of the normal pathway of urea 
synthesis and to the disturbance of the urea 
mechanism found in the precancerous livers from 
3"methyl dimethylaminoazobenzene fed rats. 
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EFFECT OF SOMATOTROPHIN AND ADRENAL 
STEROIDS ON THE TRANSPORT OF L-ARAB- 
INOSE IN THE PERFUSED HEART. E.Cadenas*, 
H.E.Morgan*, M.Henderson*, and C.R. 
Park. Dept. of Physiol. Vanderbilt U., 
Nashville, Tenn. 

The transport of L-arabinose through 
the membrane of heart muscle cells has 
been measured. This sugar is non- 
metabolizable but is apparently trans- 
ported by the same mechanism as glucose 
as shown by mutual competition for 
entry into the cell. Alloxan diabetes 
leads to a 50 per cent inhibition of 
the transport rate observed in hearts 
from normal fasted rats. Hypophy- 
sectomy of a diabetic animal increases 
the transport rate to slightly above 
normal and adrenalectomy has a lesser 
but similar effect. The daily in- 
jection of either bovine growth hormone 
or hydrocortisone for 5 days leads to 
a moderate inhibition of the rapid rate 
which follows hypophysectomy and both 
hormones together inhibit transport to 
the diabetic level. Growth hormone 
added in vitro is not inhibitory but 
accelerates L-arabinose transport in 
muscle from hypophysectomized rats. 

The above effects on L-arabinose 
transport appear to parallel and 
account for the previously reported 
effects of the above hormones on 
glucose utilization. 
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RELATION BETWEEN THE INHIBITION OF GROWTH OF 
BACILLUS CEREUS AND METABOLISM OF 6=MERCAPTO. 
PURINE, Norman H, Carey* and H, George 

Dept. of Pharmacology, George Washington Uniy, 
School of Med,, Washington, D.C, 

Previously it was shown that 6-MP inhibits 
the growth of Bacillus cereus, but with low d 
ses of drug inhibition is eventually overcome, 
The rate of inhibited growth is constant for 
drug concentrations of 0.5 (smallest measurable 
inhibition) to 20 mg/l, although duration of i» 
hibition is somewhat longer with increasing 
dose, It was postulated that termination of 
growth inhibition resulted from metabolism of 
6-MP, Conversion of the drug to the non-inhibj. 
tory thioxanthine and thiouric acid, a major 
route of metabolism by resting bacterial cells, 
is apparently unimportant as an inactivation m. 
chanism in growing cells, since less than 10 
per cent of the drug was catabolized by this 
route in 10 hours, Desulfuration of 6-MP wag 
rapid and the resulting purine intermediates 
were extensively and quickly incorporated into 
the cellular nucleic acids, At the time of 
cessation of growth inhibition, conversion to 
these products stopped even though some of the 
original drug may still have been present in 
the medium, Hypoxanthine or some similar com 
pound would be a logical product of desulfura- 
tion of 6-MP, and at equimolar concentrations 
hypoxanthine prevented the normal inhibition by 
the drug, It appears that this metabolic route 
may be closely connected with termination of 
action of 6-MP, 
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RENAL CLEARANCE OF FLUORIDE, C, H, Carlson* 
and W, D, Armstrong, Dept, of Physiological. 
Chemistry, Univ, of Minnesota, Minneapolis, 

The renal clearance of the 109 minute radio 
isotope of fluoride was studied in 11 "renal- 
venous-return dog" preparations which allowed 
maintenance of plasma levels of radiofluoride 
for long periods, The fluoride clearance 
numerically lies between the chloride and 
creatinine clearances, At normal plasma fluor 
ide content, the urine to plasma concentration 
ratios for fluoride ranged from 3 to 20, Even 
in very dilute urine the F18 concentration of 
the urine was 4 to 10 times that of the plasma, 
Five fluoride loading experiments demonstrated 
an increased ability of the kidney to concen 
trate fluoride with the F18 content of the 
urine exceeding 25 times that of the plasma, 
Chlorothiazide was given to 3 preparations 
which showed increased fluoride output as well 
as increased sodium and chloride excretion, Tw 
humans ingested 5 microcuries of radiofluoride 
with 1 mg of fluoride following a water induced 
diuresis, Forty-two per cent of the isotope 
appeared in the urine in 5 hours, The plasma 
F18 was maintained at a low level for several 
hours and the fluoride clearances were compared 
with chloride and creatinine, Fifty per cent 
of the fluoride filtered by the glomerulus was 
reabsorbed, The concentration ratio of urine 
to plasma varied inversely as a function of the 
urine flow from a value of 8 to over 100, At 
no time did the fluoride clearance exceed the 
creatinine clearance, 
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fryptic digestion of insulin has been shown 
to release a heptapeptide, gly.phe.phe.tyr.thr.- 
pro.lys and alanine from the C-terminal end of 

the B chain of insulin (Harris and Li, J. Am. 
them. Soc. 74:2945, 1952; Nicol and Smith, Bio- 
J. 64:17p, 1956). We have digested Zn-free 
Tpsulin (beef) with trypsin at pH 9.4 and fol- 
lowed the reaction by observing the amount of 
alkali needed to maintain the pH. The 
insulin, desoctapeptide-insulin (DOI), was iso- 
by isoelectric precipitation at pH 4.8 
followed by partition colum chromatography at 
3’. The system used (7% n-butanol in 2-butanol 
equilibrated with 0.1 N HCl) separated unchang- 
ei insulin (K = 0.18) from DOI (K = 0.10). Ami- 
m acid analysis of the slower moving material 
agreed with that expected for DOI, including 
the absence of lysine, proline, and threonine. 
the heptapeptide and alanine were separated by 
partition column chromatography of the super- 
mtant from the isoelectric precipitation of 
DOI. The heptapeptide and DOI were inactive . 
wen assayed for biological activity in mice 
while a control sample of insulin which had 
been subjected to all the separation techniques 
ghibited full activity. (We wish to thank 
Dr. E.L. Grinnan of Eli Lilly and Co. for insu- 
lin and assays. This work was supported in 
part by grant A-608 of the National Institute of 
frthritis and Metabolic Diseases of the Nation- 
al Institutes of Health.) 
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THE GROWTH RETARDING EFFECT OF ERUCIC ACID. 
Lk. Carroll. Collip Medical Research Labora- 
tary, University of Western Ontario, London, 
Ontario, Canada. 

Young male Sprague-Dawley rats were fed syn- 
thetic diets containing no fat or 15% by weight 
of various individual fatty acids. The diets 
lacked fat soluble vitamins but were complete 
inall other respects. The rats fed erucic 
wid reached a weight plateau 50 to 75 g. lower 
than that of rats fed oleic, palmitic or stea- 
tle acids or a fat free diet. Growth resumed 
then Vitamin A acetate and corn oil were added 
tothe erucic acid diet but neither was effec- 
tive alone. The corn oil could be replaced by 
wthyl linoleate. These findings may help to 
@plain the growth retarding effect of rapeseed 
oi] (Thomasson and Boldingh, J. Nutrition 56: 
9, 1955), although in the presence of fat 
wluble vitamins rats fed erucic acid still 
tached a lower weight plateau than those fed 
tleic acid. 
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THE USE OF CHROMATOGRAPHY AND STARCH GEL 
ELECTROPHORESIS IN THE PURIFICATION OF BEEF 
THYROTROPIN, mat E, Carsten, Dept. of 
Physiological ry, v, of California 
Med, Ctr,, Los Angeles, 

Thyrotropin, prepared by extraction and 
chromatography through two columns of DEAE- 
cellulose (Pierce, Wynston and Carsten, Bioc 
Biophys, Acta 28:43h, 1958), had a bashes 
activity of approx, ho U.S,P, units per mg, 
Starch gel electrophoresis (Smithies, Biochem J, 
61:629, 1955) of this material in aceta 
buffer, pH 5,0, showed two bands, both bio- 
logically active, Extension of the starch gel 
electrophoretic studies to ine buffer, 
pH 9.5, ionic strength 0,00), revealed four 
components, all with biological activity, 
analysis by starch gel electrophoresis of 
fractions obtained by chromatography has made 
it possible to modify the conditions of chroma- 
tographic elution so that improved separation 
of the active components resulted, Two frac- 
tions, including the most active, then migrated 
in the starch gel with different mobilities, 
but each essentially as a single band. Experi- 
ments which attempt to dissociate the thyro- 
tropic activity from the proteins yielding the 
bands in the starch gel, will also be discussed, 
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METABOLISM OF PREDNISOLONE IN MEN. ISOLATION OF 
20x AND 208-HYDROXY PRODUCTS. Eliahu Caspi, 
Worcester Foundation, Shrewsbury, Mass. and 
Alex Vermeulen, University of Ghent, Ghent, 
Belgium (intr. by E. L. Hess). 

Previously we reported the isolation and 
identification of a number of products from the 
urine of human subjects after the administra- 
tion of prednisolone (I) (J. Biol. Chem. 230: 
843, 1958 refs.). 

We now wish to report the isolation of a new 
metabolite of (I), 118,17a,20x1,21-tetrahydroxy- 
1,4-pregnadien-3-one (II). A leukemic patient 
was treated daily with 75 mg of (I) for an ex- 
tended time. The administration of the hormone 
was then continued for three days during which 
time the urine was collected. The urine was ex- 
tracted with ethyl acetate and then hydrolyzed 
with snail juice and again extracted. Both ex- 
tracts were chromatographed on paper and the 
free and conjugated portions showed the same 
distribution of spots. From the polar region of 
the chromatograms a mixture of two products was 
isolated which, when rechromatographed in Bush 
systems, separated into two spots. The more 
mobile product was identified as 118,170,208, 
21-tetrahydroxy-1,4-pregnadien-3-one (III). 
Structure identification of (II) was accom- 
plished by periodate oxidation to 11p-hydroxy- 
1,4-androstadiene-3,17-dione and acetylation of 
(II) followed by pyridine oxidation to 
20x ,21-diacetoxy-17a=hydroxy-1,4-pregnadiene-3, 
li-dione. In vivo metabolic pathways of (I) 
will be discussed. 
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FACTOR ANALYSIS EVALUATION OF EXTRACELLULAR 
FLUID SPACE ESTIMATES, W, 0, Caster, Dept, of 
Physiological Chemistry, Univ, of Minnesota, 
Minneapolis, 

Exposure to 700r total body X-irradiation 
produces a severe upset in water and electrolyte 
metabolism in the rat, Raffinose, sucrose, 
sodium, chloride and thiocyanate spaces were 
estimated both in the whole body and in each of 
the major tissues of the rat before and at 9 
periods after X-irradiation, If all of these 
fluid spaces are measures of, or are even well 
correlated with, the same thing (i.e, extra- 
cellular space) they should all change in a 
parallel fashion during this stress, They do 
not, Using the Univac 1103, the correlation co- 
efficients have been calculated and studied by 
factor analysis, The results suggest that: (1) 
in each major tissue different factors affect 
extracellular space estimates--hence, no single 
measure is ideal in all cases, (2) in many cases 
raffinose space comes the closest to providing 
the best estimate, and (3) certain measures are 
strongly influenced by factors other than extra- 
cellular space change, For example, Na and SCN 
space changes are related to changes in tissue 
DNA concentration—suggesting that associated 
with radiation damage there is a change in the 
ability of the cell to exclude these ions, 
Changes in total body chloride space are strong- 
ly influenced by movements of chloride into and 
out of gastrointestinal contents and connective 
tissue, Protein and Donnan corrections common- 
ly applied to fluid space estimation are of 


doubtful validity and are small in comparison 
with uncertainties inherent in these methods, 
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DETERMINATION OF CHOLESTEROL AND PHOSPHOLIF~ 

IDES IN CEREBROSPINAL FLUID. We Cevallos™, 

Ne Pa os* and We C. Hesse Teor getown 
vers 3. 9 hington, DeCe 
An accurate micromethod is presented for the 

extraction, separation, and determination of 

free and esterified cholesterol in human cere=- 
brospinal fluid (CSF). The procedure is based 
on the extraction of cholesterol in chloroform 
methanol, separation by silicic acid column 
chromatography of the free and esterified forms 
and colorimetric determination by sulfuric 
acid-ferric chloride color reagente 

The presence of free and esterified cho- 
lesterol in CSF was confirmed by paper chroma- 
tography. Control spinal fluids gave the 
following average values: Oo21 (range 0015-0.27) 
and 0.23 (range 0ol)-0.32) mg/100 ml of free 
and esterified cholesterol respectively. 

An attempt to isolate and quantitate the 
small amount of phospholipides of human CSF 
using chromatography on silicic acid impreg- 
nated paper and silicic acid columns resulted 
in the isolation, identification and estimation 
of the following: Cephalin, lecithin and 
Sphingomyelin. 
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OXYGEN-EXCHANGE REACTIONS IN MITO. 
CHONDRIAL SUBFRAGMENTS. Phillip Cea 
Chan (Intr. by T. C. Bruice), Dept. of 
Physiological Chemistry, Johns Hopking 
School of Medicine, Baltimore, Md. 

Phosphorylating mitochondrial subfrag. 
ments prepared with digitonin catalyze 018 
exchange between H2O and P;, but only in the 
presence of ATP or Mor In 
the presence of ATP, O!8 of H,0 is also © 
incorporated into ATP. The rate of the Pi- 
H20 exchange is about 3 times that of the 
ATP-H2Q, exchange and 10 times that of the 
ATP-P;~" exchange. The oxygen exchange 
is completely inhibited by 0.002M azide and 
by 0.5M sucrose. The BOH-induced activity 
is inhibited also by DNP or Dicumarol. A 
soluble fraction which catalyzes the ATP- 
ADP exchange of oxidative phosphorylation 
but which is inactive in the ATP-P;"" ex- 
change (C. L, Wadkins and A. L. Lehninger, 
J. Biol. Chem. 233:1586, 1958), does not 
have oxygen-exchange activity, indicating 
that the postulated Ew P complex in the final 
step of phosphorylation (ADP +EwP @ 
ATP +E), does not exchange its pnosphate 
oxygen atoms directly with those of water, 
The site of the oxygen exchange must there- 
fore be an earlier step in the coupling 
mechanism. 
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REACTIONS OF CYTOCHROME OXIDASE. B.Chance and 
T.Yonetani*. Johnson Foundation, Univ. of Pem. 
Phila. 

The relative contributions of cytochromes 4 
and a3 of a purified preparation (cf Yonetani 
et al Nature 181:1339,1958) to absorption max 
ima at 445 and 605 mu can now be more accurate 
ly assigned. With substrate, CN”, and air, the 
difference spectrum observed is mainly that of 
reduced cytochrome a (a"); a subtraction of 
this spectrum from that of the a" + a3" gives 
the separated difference spectra for a" = a!!! 
and a3" - a3'''; the ratios of the 7/a bands 


are 4.5 and 15, respectively. -* - CN has @ 
and 7 bands at 590 and 445 mu; &" - CO clearly 
shows a, 6, and 7 bands at 590, 545 and 430 m 


Here the 7/a ratio is 7. a3" = CO is photodis: 
sociable and the photodissdciation and absorp 
tion difference spectra agree well; no evident 
of anomalous p bands is seen (cf Keilin and 
Hartree, Nature 171:413,1953). The Op concen 
tration required to cause the disappearance of 
the 605 mp band has been evaluated by rapidly 
mixing the enzymatically or chemically reduced 
&@ + 4&3 preparation with a known Op» concentra- 
tion 73.8 to 19 uM) in the regenerative flow 
apparatus. Variation of the oxidase concentra 
tion versus cytochrome az concentration for 4 
fixed [02] gives a Algos relationship consis 
ting of two straight lines that intersect at8 
point at which Le3 is equal to 1.1 times the 
oxidizing equivalents added (4 ). This re- 
sult is discussed in terms of possible reactia 
mechanisms for cytochrome oxidation. 
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separately. Complete occlusion of the pulmon- 
uy artery was verified in all cases by lack 
of oxygen consumption of the occluded but 

still ventilating lung. After reaching a 
steady state (20-30 min.), samples were ob- 
tained. Under the conditions of the experi- 
mnte the only effective flow through the 
cluded lung was bronchial flow. Expired air 
fron the occluded lung contained 0.3-0.6% C0>. 
from the alveolar air equation the alveolar 


ws directly determined, i.e. f arteri- 
al blood, bronchial blood flow was calculated 
ly the Fick principle using C02 values. Flows 
thus calculated ranged from 20-200 cc/min and 
weraged 2% of the cardiac output. 
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PURIFICATION AND PROPERTIES OF SEMLIKI FOREST 
VIRUS. P. Cheng (intr. by W. F. Goebel). 
Rockefeller Foundation Virus Labs. New York. 

A purification procedure has been developed 
for increasing the hemagglutinating activity 
of Semliki Forest Virus without incurring loss 
of infectivity. This procedure involves the 
separation of the virus from accompanying 
iapurities by precipitating the latter with 
protamine sulfate, followed by differential 
centrifugation. The hemagglutinating activity 
ws assayed by the conventional method and the 
md point was estimated from the pattern of the 
trythrocyte sediments. The infectivity was 
titrated by counting the plaques formed on mono- 
layers of chick embryo cells. Ultracentrifugal 
md electronmicroscopic studies on a highly 
pwified preparation of virus, have led to the 
tomclusion that both the infectious and hem- 
wglutinating particles are spherical and have 
tdiameter of 55 mp. Upon counting the number 
of virus particles present in microdrops, it 
ws found that their concentration approxi- 
utely equaled those of the plaque-forming 
md hemagglutinating units. The latter was 
determined by measuring ‘the concentration of 
frythrocyte dimers when employing low mult- 
iplicities of virus to red cell. The fact 
that the concentration of infectious and 
hemagglutinating units coincides with the 
concentration of particles, permits the follow- 
ing conclusions: (a) one plaque-forming wit 
uals one virus particle, (b) the infectious 
perticles are also hemagglutinins and (c) one 
hemagglutinating unit equals one infective unit. 
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ISOLATION ALLANTOIN NITROGEN FOR DETERMINA- 
TION OF N!Y NCORPORATION. 

and OH. Gaebler, Edsel B. Ford Institute for 
Medical Research, Henry Ford Hospital, Detroit. 


In normal dogs, utilization of nis ingested 
as labeled glycine or ammonium citrate is 
greatly altered by growth hormone or cortico- 
tropin. Although N+~ excreted as urea and 
ammonia accounted for most of fhe changes, 
direct investigation of the N°~ incorporation 
into other excretory products was undertaken. 
Since isolation of allantoin from urine is a 
tedious procedure requiring repeated use of 
hydrogen sulfide, attempts were made to secure 
the nitrogen from allantoin without isolating 
the compound itself. This was done by incuba- 
ting with urease to convert urea to ammonia, 
heating with base to hydrolyze allantoin to 
allantoic acid, acidifying and heating to ob- 
tain the nitrogen of allantoic acid in the 
form of urea, and precipitating the urea with 
xanthydrol. Results obtained this manner 
showed that incorporation of N*~ from zmmonium 
citrate into allantoin was small, with cortico- 
tropin having little effect. hormone 
increased the incorporation of from am 
monium citrate into allantoin, and considerably 
greater incorporation was observed when glycine 
was the source of the isotope. 
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BIOLOGICALLY go COMPONENTS IN CRYSTALLINE 
BEEF INSULIN. Andreas Chrambach (Intr. by 

J. B. Neilands). Dept. of Biochemistry, Univ. 
of California, Berkeley. 

Previous reports from this laboratory on the 
partition column chromatography of crystalline 
beef insulin in 2-butanol--0.1 N mineral acids 
at 25° (Carpenter and Hess, J. me Chem. Soc., 
78:3351, 1956; Carpenter, + end 
Blopays in press) indicated Sarecal components 

eluted fractions which, however, did not 
behave as single components upon rechromatogra- 
phy at 25°. When insulin was subjected to chro- 
matography in a slightly modified system at 3°, 
the eluted fractions indicated the presence of 
at least two components (I and III) which behav- 
ed as single substances upon rechromatography 
and which possessed full biological activity in 
mice. Component I was present in the largest 
amount in all crystalline samples studied. When 
component I was incubated at 25° or 40° in 0.1 
N HCl, it was converted primarily to III with 
approximate half-life periods of 11 and 3 days, 
respectively. This transformation is probably 
similar to that reported by W. Dickinson (Nature 
178:994, 1956). The amide-N/total-N ratios for 
both components I and III were in close agree- 
ment with the calculated value for 6 amide 
groups/mole in contrast to the differences noted 
by Harfenist and Craig (J. Am. Chem. Soc. 74: 
3083, 1952; 75:5528, 1953) between insulins A 

isolated from CCD. (We wish to thank Dr. 
“i . Grinnan of Eli Lilly and Co. for the bio- 
assays and for insulin. This work was supported 
in part by grant A-608 of the Natl. Institute 
of Arthritis and Metabolic Diseases of N.I.H. 
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FURTHER STUDIES OF THE EFFECT OF CHLORPROMAZINE 
ON PHOSPHOLIPID SYNTHESIS. Jens A. Christensen 
and Arthur Wase. (Introduced by M. John Boyd) 
emann Medical College, Philadelphia, Pa. 

Previous studies which indicated an inhibi- 
tion of phospholipid synthesis by chlorproma- 
zine (CPZ) in brain and other tissues have 
been continued and expanded. Recent observa- 
tions indicate that CPZ greatly prevents the 
fatty acid esterification alpha-glycero= 
phosphate by rat liver mitochondria systems. 
Further, it was noted that the activation of 
fatty acid measured by hydroxamic acid formation 
was inhibited by 107*N CPz,. 

A comparative study of the effect of tran- 
quillizing agents on the inhibition of P32 
into phospholipid indicated differences in 
brain and liver, The order of increasing 
inhibition was as follows, for livers hydrox- 
yzine, milltown, reserpine, stellazine, chlor- 
promazine, compazine. For brain: milltown, 
hydroxyzine, compazine, reserpine, stellazine, 
chlorpromazine. It has been reported by others, 
that low concentrations of chlorpromazine stim- 
ulate phospholipid synthesis in brain tissue 
slices. Recent observations in this laboratory 
indicate this result to be true also for in- 
vivo studies, Details will be presented and 
discussed. Studies with reserpine, singoserp 





and Su 5171 indicate different effects on brain 
phospholipid metabolism. 
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CHEMICAL STUDIES ON "HEPARIN MONOSULFATE*, 
Cifonelli and Albert Dorfman. University 
» Chicago, Ill. 

Previous studies have shown that the uring 
and tissues of patients with Hurler's syndrone 
contain a polysaccharide, with a positive op. 
tical rotation, composed of glucosamine, gluc~ 
uronic acid, acetyl and sulfate. A similar 
substance has been isolated from liver, 
and oviducts. A commercially available frac. 
tion (Upjohn) obtained as a byproduct in the 
manufacture of heparin from beef lung 
to contain a similar compound. Fractionation 
with cetylpyridiniwm chloride of this materia] 
yielded three main fractions. Fraction A was 
identified as heparin on the basis of chemical 
composition, rate of hydrolysis, IR spectrum, 
and whole blood antico it activity. Press 
tion B contains acetyl (less than 1.0 equival- 
ent) and sulfate in excess of 1.0 equivalent 
per equivalent of hexosamine. On hydrolysis 
with 0.0 N HCl for 1.5 hrs. one equivalent of 
amino group was liberated as demonstrated by 
reaction vith DNFB, This material behaved as 
that obtained from patients with Hurler's syn- 
drome with respect to rate of hydrolysis, IR 
spectrum and mobility on slab electrophoresis, 
Fraction C, which had a higher optical rotation, 
contains approximately 1.0 equivalent of acetyl 
and less than 1.0 equivalent of sulfate. Hy- 
drolysis with 0.0 N HCl for 1.5 hrs. released 
amino groups equivalent to the amount of sul- 
fate present in the unhydrolyzed material, It 
appears that there is more than one iy 


roperties that have = ascribed 
eet 4 monosulfuric acid (heparitin sulfate), 
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URINARY CALCIUM AS A MEASURE OF ADRENAL CORTI- 
CAL STEROID ACTIVITY. Irwin Clark. The Merck 
Institute for Therapeutic Research » Rahway, 
New Jersey. 

It has been previously reported that the 
administration of adrenal cortical steroids to 
rats causes increased urinary excretion of re- 
cently administered radiocalcium (Clark and 
Geoffroy, Fed. Proc. 16: 165, 1957). Further 
studies have that the increase in uri- 
nary radiocalcium is proportional to the 
logarithm of the dose of the administered 
steroid, and that the slopes of the log-dose 
response curves of several glucocorticoids 
tested are parallel. A comparison of the rela- 
tive potencies of the glucocorticoids deter- 
mined in this manner yields results similar to 
those obtained with the cotton pellet granu- 
loma inhibition procedure (Meier, Schuller and 
Desaulles, Eroertentis 6: 469, 1950). From the 
results obtaine te, no separation of the 
anti-inflammatory property of steroid from its 
effect on increasing urinary calcium has been 
observed. The procedure used and some of the 
results obtained will be discussed. 
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_—_ KINETICS OF CATALASE FROM RHODOPSEUDO- 

ywNAS SPHEROIDES. Roderick K. C n re 
fy 5. F. Carson). Biology Division, Oak Ridge 
yational Laboratory, Oak Ridge, Tenn. 

The catalase of Rhodopseudomonas spheroides 
has been purified and characterized. Velocity 
constants for reactions with hydrogen peroxide, 
alkyl peroxides, and peroxidatic hydrogen 
donors have been measured. A comparison of the 
catalases Of R. spheroides, Micrococcus a 
deikticus, and mammalian erythrocytes wi 
presented and discussed. 
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CHANGES IN THE FREE AMINO ACID CONCENTRATIONS 
OF HUMAN AND CANINE BLOOD PLASMA FOLLOWING CO- 
AGULATION AND PLASMINOGEN ACTIVATION. see 
Cohen and Richard Warren. (intr. by R. Ferry). 
Harvard Medical School and Veterans Administra- 
tion Hospital, West Roxbury, Mass. 
Decalcification of fasted human and canine 
blood by passage over & cation exchange resin 
results in the disappearance of the unbound 
arginine and lysine from plasma whereas passage 
over ethylenediaminotetracetate cycled anion ex- 
change resin does not. Furthermore, recalcifi- 
cation and subsequent coagulation of anionic 
resin-treated plasma results in release oflarge 
mounts of unbound arginine, whereas recalcifi- 
cation of blood decalcified by cationic resin 
results in increases in free lysine as well as 
arginine. Attempting to determine tie protein 
origin(s) of the released amino acids, strepto- 
kinase (Varidase) activation was made of the 
plasminogen in human and canine blood plasma 
and in purified fibrinogen preparations. The 
Tesults are: 1. Arginine and lysine are re- 
leased after streptokinase addition to human 
plagma. 2. No release in arginine and lysine 
occurs after the addition of streptokinase to 
canine plasma. 3. Addition of streptokinase 
and calcium chloride to canine plasma results 
in release of greater amounts of arginine and 
lysine than when calcium chloride is added a- 
lone. Also, the clots that form in human and 
canine plasma in the presence of streptokinase 
and calcium chloride disintegrate after for- 
mation. 4. Progressive release of free argi- 
tine and lysine occurs during the digestion of 
purified preparations of fibrinogen by plasmin. 
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THE UTILIZATION OF DEOXYCYTIDYLATE BY E,COLI. 


Seymour _S. Cohen and . 
Department of Biochemistry, University of 
Pennsylvania School of Medicine, Phila., Pa. 

A uracil-requiring strain of E.coli, strain 
By~, can deaminate deoxycytidine, cleave deoxy- 
uridine, and grow on the derived uracil. When 
By was grown on uracil-Cl4 and unlabeled deoxy 
cytidine, ‘he isotope contents of «11 pyrimi- 
dine of DNA and RNA were similar, suggesting 
degradation of deoxycytidine and equilibration 
of the two sources of uracil. By- can grow at 
a reduced rate on deoxycytidylate. When grown 
on uracil-Cl4 and unlabeled deoxycytidylate, 
By* derives most of its thymine from such 
deoxycytidylate. Uracil of RNA is diluted to a 
markedly lower extent, while cytosine of DNA 
and RNA have little contribution from exogenous 
deoxycytidylate. Deoxycytidine-5 '-phosphate 
methyl ester is not utilized in this system. 
Doubly labeled deoxycytidylate and thymidylate 
were isolated from By- grown on uracil-cl4 and 

2-phosphate. When By- was grown on uracil 
and the doubly labeled nucleotides in P31- 
phosphate, derived nucleotides were essen- 
tially free of . Thus although the 
pyrimidine of exogenous deoxycytidine is used 
at a rate similar to that of exogenous uracil, 
deoxycytidylate, despite its loss of phosphate, 
does not similarly equilibrate. 
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OVERGROWTH OF THE SENSORY AND SYMPATHETIC SYS- 
TEMS INDUCED BY A PROTEIN ISOLATED FROM MOUSE 
SALIVARY GLANDS. Stanley Cohen and Rita Levi- 
Montalcini*. Dept. of Zoology,Washington Univ., 
St. Louis, Mo. 

The isolation of a protein from snake venom 
which specifically stimulates the growth of 
sensory and sympathetic nerve fibers, both in 
the chick embryo and in tissue culture, has been 
reported (Fed. Proc. 17:203,1958). A similar 
factor is present in the submaxillary gland of 
the adult mouse, making its first appearance 
several weeks after birth. It has been puri- 
fied approximately 100-fold by standard pro- 
cedures of protein fractionation. In tissue 
culture, at a level of 0.02mg/ml, the factor 
stimulates the outgrowth of nerve fibers from 
ganglia isolated from the chick, mouse, or rat 
embryo. When injected into a new-born mouse 
for periods of 1-3 weeks, a marked enlargement 
(3- 6-fold) of the sympathetic system ensues. 
The purification and properties of the growth 
factor will be described. 
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ION EXCHANGE CHROMATOGRAPHY OF INSULIN IN 
BUFFERS CONTAINING UREA. R. DAVID COLE. 
Rockefeller Institute, New York, and Univ. of 
California, Berkeley, . 

Several basic proteins have been successful- 
ly treated by chromatography on Amberlite IRC- 
50 ion exchange resin. During studies directed 
toward the extension of chromatography on this 
resin to proteins which are not basic, a chroma- 
tographic system has been developed for insulin. 
Several types of insulin preparations have been 
used, and a systematic investigation of the 
effects of temperature and buffer composition 
revealed the optimm conditions to be chromato- 
graphy at 4°c in 8M urea-0.13M phosphate (pH 
6.00t0.05). Under these conditions, the 
desamido-insulin described Harfenist and 
Craig (J. Amer. Chen. Soc. T 23083, 1952, see 
also Herfenist, ge « Chem. Soc. 7535528, 
1953) is readily separated from the main compo- 
nent, the former being essentially unretained 
by the resin. In addition, a third component 
is found to be present in most preparations of 
insulin. The results of the successful applica- 
tion of similar buffers to the chromatography 
of other proteins will be given, and the gener- 
ality of this approach will be discussed. 
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LINEAR ASPECTS OF TMV BIOSYNTHESIS. Barry 
Commoner, Tung-yue Wang and Georgia B. Shearer* 
Henry Shaw School of Botany, Washington Univ., 
St. Louis, Mo. 

The linear composition of TMV may be ana- 
lyzed by successive removal, from one end of 
the virus rod, of measured amounts of protein 
subunits and of RNA. Protein is removed by 
brief detergent treatment; RNA is removed en- 
zymatically. Unlike TMV, the resultant short- 
ened rod has an exposed section of RNA. A 
"pH 5 enzyme" similar to that isolated by 
Zamecnik et al from animal tissues is found 
in extracts of tobacco leaf. Shortened rods 
incubated with this enzyme system take up cl4- 
labelled ATP from a mixture including GTP, CTP 
and UTP. Incubation alters the rods' initial 
infectivity significantly. If cl4 is introduced 
into TMV-infected leaf by a brief period of 
photosynthesis the label appears in the har- 
vested virus. By means of linear analysis, 
the distribution of C/4 in virus RNA and pro- 





tein isolated from successive positions along 
the length of the rod can be accomplished. 
Results of both types of experiments suggest 
that TMV is formed by a linear rather than a 
lateral mode of replication. 
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METABOLISM OF Cl4-GLUcosE IN LIVERS OF X-IRR4- 
DIATED AND CONTROL RATS. J. G. Coniglio, p, 5 
Cate*, and G. W. Hudson*, “Depts. 5 oP Bee Ochem. 
and Radiology, Vanderbilt Med. Sch., Nashville, 
The oxidation to C4409 and the incorpora: 

into long chain fatty acids of glucose-l. 
and glucose-6-C+4 have been studied in slices 
and homogenates of livers of rats given 1000R 
total-body x-irradiation and subsequently 
fasted 2; or 8 hours and in similarly fasted 





controls. In general, irradiation resulted in 
increased activity in — either 
glucose-1-C/4 or glucose-6-Cl4, The glucose. 


6-c+4:glucose-1-C+4 ratio was, however, not 
altered significantly. Irradiation resulted 
also, in greater een Ree of both glucose- 
1-clh and of glucose-6-Cll into long chain 
fatty acids, but the ratio between the two was 
similar in experimental and control rats. In 
non-irradiated animals fasted 2) or 8 hours 
incubation of liver slices or homogenates 
either labeled substrate resulted in less qe 
mie in expired CO and lower incorporation 
of C+4 into fatty acids than were obs in 
livers of fed animals. The glucose-6-Cl4:gin. 
cose-1-C+4 ratio in expired COo was increased 
slightly by fasting. These results indicate 
that the decreased oxidation of glucose to C09 
and decreased hepatic lipogenesis due to fast- 
ing were reversed partially by total-body x- 
irradiation. However, total-body x-irradiation 
did not alter the extent to which the shunt 
pathway of glucose metabolism operated in the 
livers of these rats. (AEC Contract No. AT(h0- 
1)-1033). 


813 


EFFECTS OF pH UPON RESPIRATORY AND PHOSPHORY- 
LATIVE ACTIVITIES OF MITOCHONDRIA. H.Conrad 
(Intr. by C.Bachman), Johnson Foundation, Univ. 
of Penna., Phila. 

Cooper and Lehninger (JBC, 219:489,1956), 
using digitonin particles sho’ @ single pH 
optimum for the P/O value with B-OH butyrate. 
Hiilsmann and Slater (Nature, 180:372,1957)using 
guinea-pig heart mitochondria, have 3 pH optim 
for the P/O value with glutamate and two with 
succinate. Variations of the P/0-pH relation- 
ship will also affect the respiratory rates of 
tightly coupled preparations in the absence 
(state 4) and in the presence (state 3) of ADP. 
We have studied the effects of pH upon respire 
tory and phosphorylative activities of rat heart 
and liver mitochondria with glutamate and suct- 
inate. The respiratory rates in the presence of 
glutamate and phosphate, but in the absence of 
ADP, exhibited no mltiple optima on varying pi 
from 6.0 to 8.5. With added ADP a single opti- 
mum was obtained. Subsequent neutralization of 
the mitochondrial suspension did not counteract 
the diminution of respiration observed at the 
higher pH values. Thus the main effects of pi 
were irreversible. The portion of the effect 
that is reversible upon neutralization gives & 
broad pH optimum with a maxim of about pH 7.2; 
with little decrease of activity between pH 6.2 
and 8.6. A plot of P/O (computed as a percentage 
of that obtained on neutralization) against pi 
revealed a single maximum for doth types of 
mitochondria. Changes in pH affected the speed 
of oxidation of both cytochrome b and pyridine 
nucleotide to the same extent. 
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$14 
WFFECT OF ACTH ON THE PLASMA 17,21-DIHYDROXY-20- 
(810 STEROID LEVELS IN NORMOTENSIVE AND HYPER- 


fMSIVE PATIENTS. D.Y. Co + LL. Johnson, * 
J, C. Touchstone and 0. RopenthaT= Harri 


son 

” @ ReS.,0niV, Of Fae, « Be Robi- 
nette Fdn., Hosp. of Univ. of Pa., Phila., Pa, 

Previous studies from this laboratory on pat~- 
jents subjected to adrenalectomy for hypertens 
gion indicated that cortisol formation of incu- 
pated adrenal tissue ai cortisol output in ad- 
renal vein blood decreased with increasing se- 
yerity of hypertension, To determine whether a 
similar relationship can be demonstrated in 
peripheral blood, Porter-Silber positive ster- 
oids were measured with the Nelson-Samels 
pethod in plasma of 50 patients before, at the 
end and at 1 and 2 hos, after a 1 hr. infusion 
of ACTH. The 3 groups of patients had the fol- 
lowing blood pressure rangestA. Up to 135/90 mm 
(20 patients) $B,135/100 to 250/120(20 patients); 
(, above 250/120 (10 patients). Preinfusion 
levels in the 3 groups (10,10,3 and 9. ug ste- 
roid/100 ml plasma) were similar, whereas the 
responses to ACTH differed significantly. In 
group A the response was linear with time, the 
highest values (28 ug/100 ml) occurring 2 hours 
after infusion, In group B, 80-90% of the maxi- 
mm (20 ug/100 ml plasma) was reached at the 
end of the ACTH infusion, In group C, the maxi- 
mm was lowest (12 ug/100 ml plasma) and occur= 
red 1 hr, after ACTH infusion. These findings 
agree with the previous inference that the fun- 
ctional reserve of the adrenal declines in se- 
vere hypertension, 


815 
THE ACTION OF ISONICOTINIC ACID HYDRA}- 
ZIDE (INH) ON THE GLUTAMINE-ALPHA- 
KETOACID TRANSAMINATION-DEAMIDATION 
SYSTEM (GTDS). J. H. Copenbaver Jr. 
Leon Goldstein# a oe Je Belinic#. 
Dept. of Zoology, Dartmouth College, 
Hanover, N. He 

Intragastric administration of 300 
mg INH/kg/day to rats for four days 
produced a 40% inhibition of GTDS act- 
ivity as measured in kidney homogenate. 
Addition of pyridoxamine phosphate 
(4 x 10-4 M) to the reaction mixture 
did not reverse this ihnibition. Like- 
wise, the inhibition obtaiped upon 
addition of INH (2.5 x 107% M) to kid- 
ney homogenates from normal rats was 
not reversed by pyridoxamine phosphate. 
Studies with the partially purified 
enzyme (Meister & Tice, J. Biol. Chem. 
187:173, 1950) from rat ver showe 
that INH (2.5 x 1075 M) produced 50% 
inhibition of GTDS activity. This 
inhibition was overcome by the addit- 
ion of sodium pyruvate (0.05 to 0.10 M) 
but not by pyridoxamine phosphate 
(4x 10-5 to 4 x 1075 M). (Supported 
by PHS Grant H-1639C5). 
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CHROMATOGRAPHY OF PHOSPHOLIPIDES OF THE KIDNEY 
IN EXPERIMENTAL NEPHROSIS. W. E. Cornatzer - 
David Rinn* and George Miroff*. Dept. of 
ochem., Univ. N ota School of 
Medicine, Grand Forks. 

The lipides of the kidney were chromato- 
graphed and identified by the methods of 
Hanahan (J.Biol.Chem. 228:685, 1957). Ex- 
perimental nephrosis was produced by the ad- 
ministration of a single dose of 100 mg. of IL- 
Serine to male Sprague-Dawley rats (Proc.Soc. 
Dp. Bici Meds 57:239, 1944), and sacrificed 

ys. Six hours before death P-32 was 
administered and the acid soluble P, phospho- 
lipide P and radioactivity determined on the 
kidney fractions. There was a statistical 
significant increase over the controls in 
phospholipide P turnover as indicated in rela- 
tive specific activities and a decrease in 
phospholipide P concentration of the nephrotic 
kidney (P < 0.01). Additional groups of rats 
were maintained on similar diets, sacrificed 
30 hours after receiving a single dose of 
DL-Serine. Six hours before death P-32 was 
administered. The lipides were extracted, 
purified and chromatographed. The chromato- 
gram showed a decrease in the yg of P/gm. of 
kidney in the serine, ethanolamine, choline 
and sphingosine-containing fractions. Each 
of these phospholipide fractions had a higher 
specific activity in the nephrotic kidneys 
except the choline-containing phospholipides. 
Supported by U.S. Atomic Energy Grant 
AT(11-1)479. 
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METABOLISM OF BIPHENYL AND 4-CHLORO 
BIPHENYL IN THE RABBIT. Herbert H. 
Cornish* and Walter D. Block, Dept. of Der- 
matology, Medical Schocl, and Institute of In- 
dustrial Health, Univ.of Michigan, Ann Arbor. 
The metabolism of biphenyl and 4-chloro- 
biphenyl has been studied in the rabbit. After 
the ingestion of 1 gm. of biphenyl or 4-chloro- 
biphenyl, 64% and 65% respectively, can be 
accounted for in the urine, primarily as the 
corresponding glucosiduronic acid with lesser 
amounts of phenolic compounds and ethereal 
sulfates. After the ingestion of biphenyl, 4- 
hydroxybiphenyl (m.p. 165°C) and 4-biphenyl 
glucosiduronic acid (m.p. 184°C) were isolated 
from the urine. The acetate (m.p. 88°C) and 
the benzoate (m.p. 151°C) were prepared from 
the 4-hydroxybiphenyl. Acidic or enzymatic 
hydrolysis of the 4-biphenyl glucosiduronic 
acid released 4-hydroxybiphenyl (m.p. 165°C). 
After the ingestion of 4-chlorobiphenyl, 4-( ' 
p-chlorophenyl) phenol (m.p. 146°C) and 4- 
(p-chlorobiphenyl) glucosiduronic acid (m.p. 
186°C) were isolated from the urine. The 
acetate (m.p. 111°C) and the benzoate (m.p. 
182°C) were prepared from the 4-(p-chloro- 
phenyl) phenol. Acidic or enzymatic hydroly- 
sis of the 4-(p-chlorobiphenyl) glucosiduronic 
acid released 4-(p-chlorophenyl) phenol (m.p. 
145°C). Ethereal sulfates were not isolated 
in this study. 
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EFFECT OF AMP, 2,4-DINITROFHENOL AND DIETARY 
VITAMIN E ON MITOCHONDRIAL STABILITY. Laurence 
M. Corwin and Marie N. Lipsett (Intr. by Klaus 
Schwarz). Nat. Inst. of Health, Bethesda, Md. 
It has long been noted that increases in the 
activities of various enzymes accompany vitamin 
E deficiency. An apparent increase in succinate 
cytochrome c reductase activity in mitochondria 
from rats on a vitamin E-deficient Torula yeast 
diet is correlated to a decreased mitochondrial 
stability under hypotonic conditions. Mito- 
chondria from E-deficient animals exhibited 
greater swelling than mitochondria from E- 
supplemented rats, as measured by the decrease 
in optical density at 950 m: in the presence of 
succinate, phosphate, and magnesium ions. 
Swelling could be practically abolished in both 
groups by addition of AMP to the medium. These 
experiments thus raise the question whether the 
apparent increases in enzyme activities in 
vitamin E-deficient systems may not be due to 
increased accessibility of the enzyme to the 
substrate through decreased mitochondrial 
stability. Other experiments on the effects of 
various factors on mitochondrial swelling re- 
vealed a paradox concerning the action of 
2,4-dinitrophenol (DNP). In the absence of an 
active phosphorylating system, DNP (10-4) was 
found to protect against swelling, as observed 
by others. However, in the presence cf a 
phosphorylating system, DNP greatly increased 
swelling. This latter phenomenon must be 
correlated to the uncoupling effect of DNP, 
since AMP in the presence of succinate, Mg, 
anc. phosphate protects against swelling. 
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THE FATE OF IODOPROTEINS IN SPECIFICALLY UNRE- 
SPONSIVE RABBITS. C.F. Crampton, J. L. 
Rodeheaver* and F. R. Frankel.* Depts. of 
Pathol. and Biochem., College of Med., Univ. of 
Florida, Gainesville, Florida. 

Rabbits were rendered specifically unrespon- 
sive by repeated intraperitoneal injections 
begun at birth of iodoproteins containing about 
8 per cent | (50-30 mg. per kg. every 36-96 
hours). Although they responded as normal 
adults to unrelated antigens, the rabbits con- 
sistently failed to form humoral previaisies 
against the iodoproteins. When 1!3!-jodopro- 
teins were injected i.v. to such rabbits, TCA- 
precipitable radioactivity (representing poten- 
tially antigenic determinant groups) was rapid- 
ly eliminated, distributed among organs, and 
deposited intracellularly in spleen and liver 
as a function of time in the same way as in 
normal rabbits. The results show that the 
localization of antigen in cytoplasmic granules 
is not in itself a condition that leads inevi- 
tably to the production of appreciable amounts 
of precipitins. Experiments are in progress 
to test the hypothesis that immunological un- 
responsiveness results when the relatively few 
susceptible cells in which antibody formation 
is initiated as usual undergo selective anni- 
hilation because of the intracellular damage 
that occurs when the newly formed antibody 
reacts with residual antigen, or haptenic frag- 
ments of antigen, remaining in granules from 

the repeated injections begun at birth. (U.S. 

P.H.S. E-1296 made this study possible). 
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INHIBITION OF D-AMINO ACID OXIDASE BY 
STRUCTURAL SEGMENTS OF FAD. Dana I. C 
Dept. of Biological Chemistry, Universtiy oF” 
Cincinnati College of Medicine, Cincinnati, 0, 
An attempt to detect points of attachment 
of FAD to Apo-D-amino acid oxidase has been 
made using structural segnents of FAD as om. 
petitive inhibitors of the holoensyme in the 
presence of D-alanine. By a comparison of ‘the 
results obtained with adenosine-5' -monophos. 
phate and other monomeleotides (including 
inosine-5' -phosphate, adenos 
S'=phosphate, and adenosine-2' and 3'-phos. 
phate) it appears that the amino group of 
adenine, the 2'-hydroxyl group of ribose, ani 
the 5'-phosphate may be involved in the attach. 
ment of the adenyl residue of FAD to the 
apoensyme. An additional binding site must 
exist in the phosphoribityl isoalloxasine 
segment of FAD since the Michaelis constant 
for FAD and the K, for AMP this system are 
of the order of 10-7 and molar 
respectively. To date we have not found a 
competitive inhibitor of the phosphoribityl 
isoalloxasine segment of FAD. Riboflavin ani 
riboflavin phosphate (which do not activate 
the apoensyme) are inhibitory (K; = 0.7 to 2z 
10-4 M) but non-competitive with either FAD 
or D-alanine. N-D-ribityl-3,h-xylidine and 
ribitol-5-phosphate (structural segments of 
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ACTIVE TRANSPORT OF SUGAR AND METABOLISH 
IN DIFFERENT PARTS OF HAMSTER INTESTINE, 
Robert K. Crane and Paul Mandelstan”, 
Dept. of Biological Chemistry, Washing- 
ton Univ. Med. School, St.Louis, Mo. 

Active transport of sugars has been 
studied with the following preparations 
from hamster intestine: intact strips, 
strips from which the muscle layers have 
been removed (mucosal sheets), strips 
from which the mucosal layers have been 
removed (serosal sheets), and villi pre 
pared from the mucosal sheets. Active 
transport, i.e., accumulation of sugar 
within the tissue against the concen- 
tration gradient, occurs with intact 
strips, mucosal sheets and villi but 
not with serosal sheets. Using 6-deoxy- 
D-glucose as the actively transported 
sugar, the influence of oxygen, incuba- 
tion temperature, phlorizin, 4,6-dinitre 
O-cresol, and other sugars on net 
inward and outward movements of 6-deoxe 
D-glucose has been examined. Also, the 
influence of various metabolites on 
oxygen consumption and active transport 
in villi has been compared. The 
results of these studies will be 
presented and discussed. 
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, FUNCTION IN THE CYTOCHROME SYSTEM. 
pichard B. Crawford* and Martin Morrison. Dept. 
oc stry, ool Oo cine an 
pentistry, Univ. of Rochester, Rochester, N.Y. 
Extraction of a particulate pig heart prep- 
gation @iochim, et Biophys. Acta, 22: 579, 
1956) with Lsooctane Tose tivated succinate- 
snd DPNH-cytochrome c reductase. The specific 
wtivity (@activity/mg. protein) of the cyto- 
chrome c Oxidase portion of the preparation was 
not lowered by this treatment. The activity 
of the extracted cytochrome c reductase could 
be restored by addition of any one of a number 
of lipides. While phytol and vitamin K, could 
completely restore activity to the isooctane- 
atracted preparation, menadione could only 
partially restore activity. This indicated 
that the long hydrocarbon chain is an important 
structural feature in the restoration of en- 
symatic activity by lipides. In contrast to 
the findings of others, antimycin inhibition of 
cytochrome c reductase could not be reversed by 
either vitamins E or Ky. Isooctane extraction 
does not appear to inactivate a soluble succin- 
ate-cytochrome c reductase preparation when 
evaluated on an activity/mg. protein basis. 
Also, the soluble enzyme, prepared from an iso- 
octane-extracted phosphate extract of heart 
muscle, showed no increase in activity upon 
addition of vitamins E or K,. Thus isooctane- 
extractable lipides could not be shown to play 
a role in a soluble preparation. These results 
can be interpreted as indicating that lipides 
function only as structural factors in particu- 
late preparations. 
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EFFECT OF DIETARY ANIMAL AND VEGETABLE FATS ON 
CHICKEN LIPOPROTEIN LIPASE ACTIVITY IN VITRO. 
B. G. Creech (intr. by A. C. Griffin). Metho- 
Gist Hospital and Baylor Univ. College of 
Medicine, Houston, Texas. 

A recent report (Korn and Quigley, J. Biol. 
Chem. 226: 833, 1957) has indicated that lipo- 
protein lipase may be obtained from chicken 
adipose tissue in good yield. The enzyme is 
capable of catalyzing the hydrolysis of simple 
triglycerides and functions, in vivo, in the 
hydrolysis of the glyceride moiety of chylo- 
sicrons and low density Beta-lipoproteins. In 
the present study, lipoprotein lipase was iso- 
lated from the body fat of ten groups of mature 
birds that had received supplemental animal 
and vegetable fat over a period of twelve 
months. Using liberation of fatty acids from 
& safflower oil emulsion as the criterion, the 
activity of preparations from birds fed vege- 
table fat was found to be about twenty times 
that of preparations from birds fed animal fat. 
When blends of animal and vegetable fat were 
wed, a near linear relationship was found be- 
tween the amount of vegetable fat in the blend 
and the activity of the preparations from birds 
fed the blends. The results of attempts to de- 
termine glycerol liberation as a measure of 
activity will be discussed and additional data 
Concerning the activity of these preparations 
Wing Beta-lipoproteins as the substrate will 
be presented. 
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FREE AMINO ACIDS IN ERYTHROCYTES OF 

INFANTS. D. C. Cusworth*, S. V. Phansalkar* 

E. Roitman*, P. M. Norton* and S. E. Snyderman, * 
t pt. ,N. ¥.U., N. ¥. City 
Free amino acids of red blood cells and of 
plasma were measured by column chromato- 
graphy on 7 occasions in 5 infants on various 
protein and amino acid diets. Tryptophan and 
cystine were not determined. 

The high concentration of glutathione in 
red cells was confirmed. Arginine alone was 
found in lower concentration in the red cells 
than in plasma. The cell concentrations of 
histidine, proline, threonine, tyrosine and 
valine were 1 to 3 times the plasma concentra- 
tions, whereas isoleucine, leucine, lysine, 
phenylalanine, serine and taurine were 2 to 6 
times the plasma concentration. On separate 
occasions cell/plasma ratios of 9 were found 
for alanine, glutamic acid and ornithine, ll 
for glycine and 12 for aspartic acid although 
ratios as low as 2 to 3 were found in other 
subjects. 

The high cell/plasma ratios could not be 
related to the plasma amino acid level or to 
the diet. They appear to be related to the age 
of the infant. Determinaticns of amino nitro- 
gen made with the Van Slyke technique revealed 
exceptionally high ratios in the neonatal period 
which fell sharply during the early weeks of 
life. 
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UTILIZATION OF CERTAIN METABOLITES BY ISOLATED 
LIVER CELLS FROM NORMAL AND ALCOHOL-TREATED 
RATS. R. M. Dajani* and J. M. Orten, Department 
of Physiologic stry, Wayne State Univ. 
College of Med., Detroit. 

The utilization of certain simple substances, 
including acetate and ethanol, by cells isole- 
ted from the livers of normal and alcohol- 
treated rats is being studied. Hepatic cells 
were isolated by a modification of the proce- 
dure of Branster et sl. (Nature, 180: 1283, 
1957). The cells were incubated with either 
labeled or non-labeled acetate or ethanol and 
the citric acid cycle acids were separated and 
determined by procedures previously described 
Lg and Orton, J. Biol. Chem., 231: 913, 
1958). The results indicate that the isolated 
liver cells of both normal and ethanol-treated 
rats actively metabolize acetate and ethanol 
by way of the Krebs Cycle. However, there sre 
differences in the activity of the cells from 
the two groups. The nature and significance 
of these differences will be discussed. 
(Supported by a grant from the Michigan State 

Board of Alcoholism). 








Dallam 


826 
ACTION OF QUINONES AND TOCOPHEROLS IN OXIDATIVE 
PHOSPHORYLATIONS. R. Duncan Dallam* and J. F. 
Taylor. Biochem. Dept.,Univ. of Louisville, Ky. 
Previous observations that Vitamin K, re- 
stores oxidative phosphorylation in irradiated 
(2537 A) rat liver mitochondria have been ex- 
tended to related quinones and tocopherols in 
order to test the following hypothesis: A 
suitable quinone (with either @ -alkenyl or 
ef-hydroxyalkyl at position 3) is reduced to 
the quinol and cyclized to form the tocopherol 
(chroman); phosphorolytic cleavage of the chro- 
man introduces P; to yield a quinol 4-monophos- 
phate. As suggested by Harrison (Nature 181: 
1131, 1958) and Clark et al. (Nature 181:1650, 
1958) oxidation of a quinol phosphate may be 
accompanied by transfer of the phosphate to a 
suitable acceptor like ADP. Naphthotocopherol 
prepared from Vitamin K, (Tishler et al. J.A. 
C.S. 62:1982, 1940) has now been found to be 
about as active as Vitamin K, in restoring the 
P/O ratio, while 2-methyl, 3- 6 ,¢y -dihydrophy- 
tyl, 1, 4-naphthoquinone, (Tishler et al. J.A. 
C.S. 62:2866, 1940) which cannot cyclize to 
form a chroman, appears to have little or no 
effect. Ubiquinone (Co Q) likewise should form 
both a tocopherol and a tocopheryl quinone. 
Both ubiquinone and Vitamin E, therefore, may 
behave like Vitamin K, in suitable phosphory- 
lating systems but at different levels of 
oxidation-reduction potential. Further work 
will be required, with larger quantities of 
ubiquinone, in order to establish whether it 
is active in irradiated rat liver mitochondrial 
systems. 
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STABILIZATION OF ALPHA CHYMOTRYPSIN IN AQUEOUS 
SOLUTION. C. W. Damaskus and P. FE. Bradford 
(intr. by We ~ Armour Pharm. Cow, 
Kankakee, Illinois. 

The stability of crystalline alpha chymo- 
trypsin at a concentration of 5 mg./ml. was 
evaluated in the presence of acetate anions and 
calcium acetate in normal saline solution con 
taining merthiolate as the bacteriostatic 
agent. The proteolytic activity was determined 
by a modification of Anson's hemoglobin method 
(Je Gen. Physiol. 22:79, 1938). Alpha chymo- 
trypsin presence of acetate anions 
(pH 4.0) showed an approximate loss of 39% of 
its proteolytic activity after four weeks stor- 
age at 37°C. after seven weeks at room tem= 
perature (22° - 25° C.) approximately 21% of 
the proteolytic activity was destroyed. In 
2005 - .035 molar solutions of calcium acetate 
a stabilizing effect was demonstrated on crys- 
tallized aloha chymotrypsin. In .0125 molar 
solution of calcium acetate containing 5500 - 
6000 A.U./ml. of alpha chymotrypsin, the pro- 
teolytic activity was stable for two years 
sto at refrigeration temperature (2° - 
4° C.). Data obtained from sixteen different 
lots of alpha chymotrypsin substantiated this 
stabilizing effect. Data will be presented 
showing the rate of enzyme inactivation at room 
temperature (22° - 250 C.), 32° C. and 37° C. 
storage. Alpha chymotrypsin in this system 
will denature after 2 - 3 minutes at 50°C. On 
storage at -50° C. and below, the alpha chymo- 
trypsin will also denature. 
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STUDIES ON THE DESULFATION OF HEPARIH, 
I. Dani shefely and H. B. Eiber (intr, 
y 1. S. Kieiner). Depts. of Biochenis. 
try and Medicine, New York Med. Colleg 
New York City. , 
Treatment of heparin with methanoli, 
hydrogen chloride results in the logs 
of part of the sulfate groups. Thus, 
when a suspension of the sodium acid 
salt of heparin in 0.06 M anhydrous 
methanolic hydrogen chloride is shaken 
for 2) hrs. and the process repeated 
3 times with new reagent, a consider. 
able fraction of the sulfate is cleaved 
from the polysaccharide within the 
first day, lesser amounts the following 
days and only minute amounts on the 
fourth day. Analysis of the final pro. 
duct showed that it was esterified and 
and that there was a loss of at least 3 
sulfate groups per tetrasaccharide unit, 
The ratio of N:S:0Me was 1:1:1 as con. 
pared to heparin where N:S is 2:5, 
Saponification of the methyl ester of 
this partially desulfated heparin gave 
the carboxylic acid. Hydrolysis of the 
latter with aqueous 0.0 N HCl resulted 
in further desulfation, the product 
containing only one sulfate per tetra. 
saccharide unit. On the other hand, 
similar hydrolysis of heparin in aque- 
ous acid effects the loss of 2 sulfates 
per tetrasaccharide unit.The nature of 
the various products obtained in these 
desulfations will be discussed. 
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BIOCHEMICAL ALTERATIONS IN HERNIATED INTER- 
VERTEBRAL DISCS. Eugene A. Davidson and 
Barnes Woodhall (intr. by George W. Schwert), 
Dept. of Biochemistry and Neurosurgery and 
Center for the Study of Aging, Duke Univ. 
School of Medicine, Durham, N. C. 

Previous reports (Hirsch and Sylven) have 
indicated that the polysaccharide matrix of 
bovine nuclei pulposi is composed of approxi- 
mately equivalent amounts of chondroitin sul- 
fate C (polyglucuronido-N-acetyl galactosamin- 
6-sulfate) and keratosulfate (sulfated poly- 
galactosido-N-acetyl glucosamine). In the 
present study, a similar distribution was foul 
for normal human discs wherein 30-40% of the 
dry weight of the disc can be isolated and 
identified as the above polysaccharides. In 
contrast, comparable analyses of herniated 
discs demonstrated a diminished water content, 
a markedly decreased polysaccharide content 
(5-106 of the dry weight), a reduction in the 
proportion of chondroitin sulfate C to less 
than 25% of the polysaccharide moiety as well 
as an apparent increase in the polydispersity 
of the chondroitin sulfate C fraction, an in- 
crease in mature collagen (hydroxyproline 
basis) from 25% to 60% of the dry weight and 
the appearance of small but reproducibly 
detectable amounts of chondroitin sulfate B 
(poly-L-iduronido-N-acetyl galactosamine-}- 
sulfate). The etiology of these changes is 
aot known. 
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FORMATION AND FUNCTIONS OF SUCCINATE IN 


ESCHERICHIA COLI. B. D. Davis, H. L. Kornberg, 
T. Nagler*, P. Miller* and E. Mingioli*. Dept 
of Bacteriology and Immunology, Harvard Med. 
§chool, Boston, Mass. 

Mutant 309-1 of E. coli was found to be 
blocked between a-ketoglutarate and succinate. 
yerobically on a glucose-mineral medium it re- 

succinate for growth and excreted gluta- 
mte. Malate and fumarate could not replace 
succinate, although they were as effective as 
gucinate in stimlating respiration (resting 
cells) and glutamate excretion (growing cells). 
Succinate therefore presumably has an essential 
biosynthetic role in E, coli. Anaerobically 
the mutant grew on glucose and accumulated suc- 
cinate like the wild type. Succinate can 
therefore be formed from glucose in E. coli 
meercbically by reduction of -C acids, but 
grobically only via oxidation of a-ketogluta- 








rate. 

Succinate could be replaced for growth by a 
mixture of methionine, threonine, and lysine 
(MIL) but not by their known precursor as- 

- Mutant and wild-type cells growing 
m glucose + MIL contained the same amount of 
free aspartate. These results suggest that in 
B, coli succinate, which contributes to as- 
p » has an additional function in the for- 
mation of Mf&L. In the biosynthesis of lysine 
suecinylated intermediates are known (Gilvarg, 
Fed, Proc., 16, 186), but the function of suc- 
cinate in the conversion of aspartate to 
mthionine and lysine is unknown. 


831 
INTERACTION OF CYPRIDINA LUCIFERASE WITH 
SPECIFIC ANTIBODY. David L. Davis, * 
nski,* and F ck I, T. . 
Res. Labs, V.A. Hosp. and Dept. of Biophysics, 
Univ. of Pittsburgh, Pittsburgh, Pa. 
The blue luminescence produced by the 
mrine ostracod crustacean, 
lorfii, is due to the oxidation of 
luciferin by molecular oxygen, catalyzed by 
the enzyme luciferase. The enzyme was used as 
an antigen in obtaining rabbit antisera which 
contained antiluciferase antibodies. The 
interaction of luciferase with specific anti- 
body was investigated by a quantitative photo- 
metric method in 0.1M phosphate buffer, pH 6.8, 
at 25.0°C. Studies showed that the inter- 
action resulted in the formation of a complex 
that was inactive with luciferin, presumably 
due to a blockage of the catalytic site. The 
téte of inactivation was dependent upon anti- 
body concentration, being greater at higher 
antibody concentrations and vice versa. The 
inhibition was partially reversible by simple 
dilution. The antibody interacted with the 
enzyme to produce a competitive inhibition 
which was represented by a 13] combination of 
antibody with enzyme. The optimum pH of the 
interaction was 5.90. (Supported in part by a 
grant from the Natl. Insts. of Health.) 
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CHROMATOGRAPHIC SEPARATION OF RADIOACTIVE 
HISTONES OF TISSUES OF TUMOR-BEARING RATS. 
Joseph R. Davis* and Harris Busch. Dept. of 
Pharmacology, Univ. of Ill. Col.ofMed.Chicago. 
The object of the present studies was chroma- 
tography of highly radioactive histones obtained 
from tumors of rats injected with L-lysine-U-cl4 
(Busch, Davis, and Anderson, Cancer Res. 18, 916 
1958). Histones were extracted from nuclear 
preparations of the Walker tumor, liver, spleen, 
intestine, thymus, and pancreas with 0.25 N HCl, 
dialyzed against 0.5 N acetic acid, and added to 
carboxymethylcellulose columns previously buff- 
ered at pH 4.0. Gradient elution was carried out 
with N formic acid in the reservoir for 240 
ml., followed by 120 ml. with 8 N formic acid 
in the reservoir. In all tissues, a large 
radioactive peak was eluted at pH 2.0 while a 
small peak was eluted at pH 2.35, except in 
pancreas. In the tumor, three radioactive 
peaks were eluted at pH 2.35, 2.25, and 2.00 
respectively, accounting for 6.0, 33.5, and 
49.5%, respectively, of the total isotope re- 
covered. Two major protein peaks were found in 
the tumor as determined by Eog0- The first was 
eluted between the radioactivity peaks at pH 
2.35 and 2.25, while the second coincided with 
the radioactivity peak eluted at pH 2.0. Re- 
covery of both protein and isotope approximated 
90%. The radioactive peak eluted at pH 2.25 
from the tumor was not present in the other 
tissues studied. These experiments indicate 
that the Walker tumor is very actively incorpor- 
ating radioactive lysine into a histone fraction 


which is apparently not present in nontumor 
tissues. 
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IMMEDIATE EFFECTS OF ESCHERICHIA COLI ENDOTOXIN 
ADMINISTRATION ON PLATELETS AND SEROTONIN CON- 


CENTRATION, and 
i, Re Meeker (intr. by 8. Schwarts) Depts. of 


Medicine and Surgery, Univ. of Minnesota, 
Minneapolis. 

A marked fall of serotonin levels in whole 
blood, due to decreased numbers of circulating 
platelets, has been shown after the injection 
of antigen into sensitised rabbits (Waalkes, et. 
al. J. Clin, Investigation, 36:1115, 1957). 
Using an improved method for determination of 
serotonin levels in serum, the effect of rapid 
intravenous lection of crude EB, coli endo- 
toxin (1 mg/kg) into mongrel dogs under light 
thiopental anesthesia was studied. There was a 
precipitous fall in circulating platelets 15 
seconds after endotoxin administration, assoc- 
jated with unchanged, or lower serum serotonin 
levels than in control specimens. A decline in 
serotonin concentration occurred by 30 seconds 
after endotoxin, reached minimal levels in 3-5 
minutes, and rose to 35-45% of control levels 
after 30 minutes. Simultaneous blood samples 
o’ sained from pulmonary and femoral arteries 
showed a marked gradient of serotonin concen- 
tration across the pulmonary vascular bed with- 
in the first mimte after endotoxin. Snall 
rises in plasma serotonin levels occurred. 
After injection of isotonic saline, and rapid 
removal of a volume of blood equivalent to that 
used in sampling, no change in serotonin con- 
centration was found. The results of the deter- 
mination of differential plasma and serun 
levels in femoral artery and portal vein will 
be discussed. 
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THE INCORPORATION OF FATTY ACIDS INTO NEUTRAL 
FAT BY HOMOGENATES OF INTESTINAL MUCOSA. 
Anthony M. Dawson and Kurt J. Isselbacher 
(intr. by William S. Beck). Harvard Medical 
School and Mass. General Hosp., Boston, Mass. 
During fat absorption, short chain fatty 
acids pass through the intestinal mucosa in 
the unesterified form, while long chain fatty 
acids are incorporated into neutral fat. This 
process has been investigated in vitro by 
studying the incorporation of Ci4-labeled 
fatty acids into neutral fat by homogenates of 
rat small gut mucosa. Using palmitate-1-C'* a 
very active system has been observed which is 
dependent upon ATP,Coenzyme A and magnesium. 
Tween "80" stimulates the incorporation and, 
when present in suboptimal amounts, the effect 
is enhanced by the addition of potassium 
fluoride. Bile salts inhibit the reaction. 
Analysis of the neutral fat showed negligable 
radioactivity in the phospholipid fraction. 
The activity is greater in the duodenum and 
upper jejunum than in the ileum or colon. With 
stearate-1-C!4 and octanoate-1-C!* as sub- 
strates, the incorporation of labeled acid was 
4O per cent and 2 per cent, respectively, of 
that observed when palmitate was used. 


835 
LOCALIZATION OF DIAMINE OXIDASE IN GRAIN TISSUE 
raps ae Mesh B.E.Leach,R.G. Heath and M. 





Yew Urleans, Ia@e Dept. Psychiatry and Neurology. 
We have previously reported that the injec- 
tion of histamine into various discreet areas 
of the brain of rhesus monkeys produces its most 
marked physiological and behavioral effects in 
the septal region (Heath, leach,de Balbian Verster 
and Cohen,Am.Assoc.Adv.Sc. »1958). The present 
work was undertaken to determine if the outward 
manifestations could be correlated with differ- 
ences in the diamine oxidase activity in the 
parts of the brain studied, or with differences 
in the intracellular distribution of this enzyme 
system. The tissues examined were the septal 
region, the caudate nucleus, cortical gray mt- 
ter, hypothalamus, cerebellum and medulla. The 
highest level of activity was associated with 
the hypothalamus, intermediate levels were found 
in the septal region, caudate, cortex, and 
medulla, while the lowest level was found in the 
cerebellum. It thus appears that there is no pos- 
sitive correlation between the overall diamine 
oxidase activity of the areas examined and the 
psychological and behavioral changes following 
injection of histamine inté these areas. A fur- 
ther study was mde to investigate the possibil- 
ity that the variations observed were due to the 
differences in the intracellular distribution of 
the enzyme system. Upon fractionation the activ- 
ity of all the areas examined appeared to be 
principally associated with the mitochondria. 
These suggest other important pathways 
of histamine metabolism in the brain. 
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THE RETENTION OF 95 IN BEAGLE DOGS. ¢, # 
Decker” and W. P. Norris. Div. Biol. end ie 
Research, Argonne Natl. Lab., Lemont, I1l, 

Studies on the retention of skeletally de. 
posited isotopes have in many cases been re. 
stricted to adult animals and to short periods 
of observation. The potential hazard of such 
elements to young growing animals has not beeg 
well established, and the Lack of sufficient 
reliable quantitative data precludes accurate 
estimates. We have investigated the long term 
retention of strontium (srO5) in beagle dogs a 
a function of age at time of injection of the 
isotope. Beagle dogs varying in age from two 
weeks to five years were injected intravenously 
with a tracer dose of Sr92. Whole body retep. 
tion has been followed, using a gamma ray spec. 
trometer, for periods up to 550 days. Tenta- 
tive results indicate the following: (1) higher 
retention in young puppies than in older dogs 
(5-year-old); (2) a plot of retention as a 
function of time after injection on log-log 
paper does not yield a straight line for young 
puppies, whereas such a plot does approximaté 
a straight line for dogs five years old at tim 
of injection of the isotope. The interpreta- 
tion of these results and the importance there. 
of for skeletal "turnover" studies and radia- 
tion hazards will be discussed. (Work per- 
formed under the auspices of the U.S. Atomic 
Energy Commission. ) 
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ee eee OXIDATION. Bt. Deluca,’ 
e De 


ry sconsin, Madison, 
Previous Lavasttehtiagae revealed that 

vitamin D given to rats or added 
reduced the cxidation of citrate te by 
homogenates and mitochondria. This effect 
explained the well-established increase in 
tissue and urinary citrate induced by vitamin 
D. Continued investigations have been con- 
cerned with the mechanism whereby vitamin D 
reduces citrate oxidation. In disrupted 
mi » no effect of vitamin D was 
found on aconitase, TPN isocitric dehydro- 
genase, “DPN isocitric dehydrogenase," TPNH 
cytochrome c reductase, DPNH cytochrome c 
reductase, and pyridine nucleotide 
genase activities. The possibility that 
vitamin D might affect mitochondrial structure 
and permeability to citrate molecules was 
therefore examined. A preparation of kidney 
mitochondria in 0.44 M sucrose resulted ina 
much lower rate of citrate oxidation than in 
0.25 M sucrose. Dietary vitamin D greatly ani 
consistently reduced citrate oxidation in the 
former. This effect was much less sensitive 
to ATP concentration than that found with the 
isotonic sucrose preparations. In addition, 
certain mitochondrial swelling agents were 
found to stimulate citrate oxidation and 
overcome the effect of vitamin D. These 
results support the concept that vitamin D has 
an influence on kidney mitochondrial structure 
and permeability. 
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= FOR AUXOTROPHIC MUTANTS OF HE LA 

(SLIS USING AMINOPTERIN. Robert DeMars (intr. 

ty He Eagle). National Institute of Allergy and 

infectious Diseases, Bethesda, Md. 8 
Six day treatment of Hela cells with 10” M 

(AP) in Eagle's medium allows only 

= of the original population to prolif- 

erate, even after removal of AP. The growth of 

the cells is still inhibited if 


; 
: 
5 
4 
‘ 
i 
fe 


in ts 
mrvival of HeLa cells after 6 days. One strain, 
fela III,which is able to grow in medium where 
glutamic acid (GA) replaces glutamine (GM), dies 
in a medium containing GA and AP. Strain Hela 
§3-1, however, is a GM-requiring auxotroph and 
survives such treatment. A few HeLa S3-1 cells 
in a large population of HeLa III can be specif- 
ically selected for by 6-day treatment with AP 
and GA followed by removal of AP and provision 
of OM, HeLa S3-1 can revert to GM-independence,. 
Most of the cells surviving 6—day sojourn in AP 
ae resistant mutants. The mtations to GM-inde- 
pendence and to AP-resistance occur independent- 
ly of one another and of mutations involving 
semiresistance to poliovirug 
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MECHANISMS OF LACTIC ACID RACEMIZATION IN 
BACTERIA. Don Dennis* and N.O. Kaplan, 

Grad. Dept. of Biochemistry, Brandeis Univ., 
Waltham, Mass. 

We have separated and purified the two 
stereospecific lactic dehydrogenases which are 
specific for the L (+) and D (-) isomers of 
lactic acid and appear to promote the race— 
tigation of lactic acid in L. plantarum. The 
enzymes have been found to be quite different. 
Oxamate inhibits only the L (+) enzyme. ‘The 
D (+) and L (+) enzymes have marked differen- 
ces in their heat stability. The enzymes also 
have different pH optima, are different igmuno- 
logically and show striking difference in 
their reaction with DPN analogues. We have 
also investigated the mechanism of racemization 
of lactic acid in Cl.butylicum, employing a 
stable soluble preparation obtained by sonic 
tmpture of the cells in the presence of gluta- 
thione. The mechanism of this racemization 
does not involve two dehydrogenases, and pyru- 
vate does not appear to be an intermediate. 

No requiremeni for a pyridine nucleotide co- 
factor could be demonstrated. No incorporatim 
of radioactivity into lactic acid was found 
either with tritiated water or C405. Semi- 
Carbazide (107-2M) and hyuroxylamine (207~4x) 
inhibited the racemization 50%. Methyl glyaral 
had no effect on the rate of racemization, nor 
Was this substance converted to lactic acid. 
Amechanism for the Cl.butylicum racemization 
Will be presented involving the reversible 
formation of an S-lactyl enzyme intermediate, 
accompanied by un internal hydride shift to 
yield a symmetrical alpha keto group. 
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INCORPORATION OF CARBON DIOXIDE AND/OR ASPAR- 
TATE INTO OROTATE AND URACIL AND OF CARBON 
DIOXIDE INTO A CITRULLINE<LIKE COMPOUND WITH 
PIGEON LIVER PREPARATIONS. Miriam Derks* and 
San: Grisolia, McIlvain laboratories, 

Medical Center, Kansas 
City, Ks. 


The enzymatic synthesis of carbamyl phos- 
phate could not be demonstrated in pigeon liv- 


is really absent, in such small amounts that 
it cannot be detected by the methods used, or 
other reactions interf: is not We 
have noted, however, and aspartate 

tion into orotate and more extensive~ 
ly to 10=fold higher) into uracil and UMP 
with water hamogenates. This fixation is not 
decreased by pools of orotate and/or carbamyl 
aspartate. The orotate-uracil incorporating 
systems have been localized in the mitochon- 
dria. In pigeon liver the noted fixation ap~ 
pears not tc occur via the hydropyrimidine or 
orotic pathways, but in rat liver these path- 
ways as well as the possible new pathway in- 
dicated here appear to operate, With on 
liver water homogenates an extensive 
fixation (ca. 20 per cent of the total) has 
been noted into an unidentified compound which, 
although it is not citrulline, behaves in many 
ways like this amino acid. Experimental con- 
ditions and properties of the enzymatic sys- 
tems will be presented. 
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PLASMA VITELLIN AND CALCIUM STABILIZATION 
Herbert C. Dessauer and Wade Fox (intr. by R. A. 
Coulson). Depts. of Biochemistry and Anatomy, 
Louisiana State Univ. Med. School, New Orleans. 

Ca and inorganic P in plasma of vertebrates 
that produce highly yolky eggs reach concentra- 
tions during estrus which are in great excess of 
those predicted from solubility products of the 
ions. This is especially true for viviparous 
snakes in which levels of Ca as high as 90 mM/L 
and inorganic P as high as 18 mM/L have been 
found. During the estrus cycle of the ribbon 
snake (Thamnophis sauritus) the molar ratio of 
Ca to total P was about 3:4. Protein P (plasma 
vitellin) accounted for 10 % of the 3.6 + 1.0 
mM/L total P during anestrus, 50 % of the 9.1 + 
3.6 mM/L total P during estrus and 80 % of the 
45.9 + 33.2 mM/L total P at owlation. Distri- 
bution of phosphorus fractions in plasma at 
ovulation was similar to their distribution in 
yolk of mature follicles. Intraperitoneal injec 
-tions of 1 microgram/g. body wt./day of estra- 
diol into unfed, adult, male ribbon snakes 
caused a rise in plasma Ca and phosphorus frac- 
tions by day 5. From day 5 until the termina- 
tion of the experiment on day 11, Ca and protein 
P increased at approximately equal and linear 
rates. Highs of 11 mM/L of Ca and of 6 mM/L of 
protein P were reached on day 11. These data 
and other evidence indicate that phosphoprotein 
is necessary for the stabilization of highly 
insoluble Ca salts in plasma when these salts 
are present in concentrations exceeding solu- 
bility predictions. 
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VARIATION IN CAPACITIES OF BOVINE SERA TO 
OXIDIZE N,N-DIMETHYL-P-PHENYLENEDI -AMINE. 
Charles W. Deyoe* and H. O. Kunkel. Dept. of 
Biochemistry & Nutrition, Texas A. & M. College 
System, College Station. 

An increase in the capacities of human sera 
to oxidize N,N-dimethyl-p-phenylenediame (DPP) 
oxidase has been reported to occur in stresses 
of various kinds. The oxidase, presumably 
ceruloplasmin, occurs also in bovine serum. 
Preliminary data indicate that the oxidase 
capacity of bovine serum is localized, as in 
human serum, in the globulin faction. Within 
adult female bovine the variations in level of 
DPP oxidase are positively correlated with the 
differences in the globulin fraction, suggest- 
ing that the variations in globulin fractions 
should be considered in clinical interpreta‘ion 
of the level of the oxidase. Age apparently 
alters the relationship of DPP oxidase to total 
globulin or &-globulin contents of the sera. 
In female bovine, 6-7 months of age, the cor- 
relation between DPP oxidase and total globulin 
contents of the sera is significant and positive, 
but, with increasing age, the serums globulin 
level increases and the DPP oxidase aopears to 
decrease. The changes of DPP oxidase with age 
in young bovine thus appear to be negatively 
correlated with the quantitative changes with 
age in the globulin fractions. 
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INCORPORATION OF ACETATE-1-c!4 INTO COENZYME 
Q. G. Hossein Dialameh* and Robert E. Olson 
Dept. of Biochem. and Nutrition, Grad. School 
of Public Health, Univ. of Pittsburgh, 
Pittsburgh, Pa. 

Coenzyme Q, first identified spectroscop- 
ically in liver as SA by Morton and coworkers 
(Bioch. J. 59:558, 1955) and later called 
ubiquinone by them, has recently been shown 
by Crane et al (Biochim. et Biophys, Acta 25: 
220, 1957) to be an integral part of the elec- 
tron transport chain in beef heart mitochon- 
dria. Since the structure of Coenzyme Q (Wolf 
et al J.A.C.S. 80:4753, 1958) is reminiscent 
of vitamin K, which is synthesized by intes- 
tinal organisms, it seemed important to estab- 
lish whether animal tissues could carry out 
its complete or partial synthesis. Male rats 
were administered 50 4c each of acetate-1-cl4 
intraperitoneally and sacrificed in one half 
hour. The livers from these animals were ex- 
tracted with Bloor's reagent, saponified, and 
the non-saponifiable fraction chromatographed 
on Brockman's alumina grade III. Coenzyme Q 
in amounts of 50-100 g/gm liver was obtained 
in one fraction, and rechromatographed with 
authentic Coenzyme Qi9 (Kindness of Dr. Karl 
Folkers) to constant specific activity (CPM/A 
0.D. at 275 mas with KBH4). Cholesterol iso- 
lated from another fraction had twice the 
specific activity of Coenzyme Q whereas vitanin 
A had no detectible radioactivity. These exper- 

iments suggest that the rat can effect at least 

a partial biosynthesis of Coenzyme Q. 
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6-AMINONICOTINAMIDE AND 6=AMINONICOTINIC ACID 
METABOLISM IN THE HUMAN ERYTHROCYTE. L, 
Dietrich and Ira M. Friedland.* Dept. oF fie 
chemistry, Univ. of Miami School of Med., Cora) 
Gables, Fla. 

The niacin antagonist 6-aminonic 
(6=AN) apparently exerts its effect by 
converted in vivo to analogues of DPN and TH 
(Dietrich et al. J. Biol. Chem, 233396), 1958), 
Whether the 6-aminonicot analogue of DR 
(6-amino=DPN) is formed in vivo from 
DPN by the DPNase exchange mechanism or biosy. 
thesized from 6-AN via a mononucleotide inten 
mediate, is unknown. Human erythrocytes were 
chosen as a model to dtudy the in vivo form. 
tion of 6-amino-DPN because these cells have 
been shown to possess DPNase activity (Handler 
and Kohn J. Biol. Chem. 1502447, 1943) and ar 
also able to convert nicotinamide and nicotinis 
acid to DPN via separate metabolic pathways 
(Preiss and Handler, J. Biol. Chem, 2333)88, 
493, 1958). Incubation of o-nicotinic 
acid with erythrocytes resulted in the form- 
tion of large amounts of 6-aminonicotinic acid 
mononucleotide. In these experiments, however, 
no 6-amino=DPN or desamido-6-amino=DPN was 
detected. Incubation of 6-AN with erythrocytes 
produced small amounts of 6-amino-NMN and 
6-amino=DPN. Incubation of 6-AN together with 
nicotinic acid had no effect on the amount of 
6-amino=-NMN or 6-amino-DPN formed even though 
the DPN concentration of these cells was 
increased 8-10 fold, These data suggest that 
in this system 6-amino-DPN synthesis is not via 
the DPNase pathway. 
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ACID MUCOPOLYSACCHARIDES IN NORMAL HUMAN URIIB. 
Nicola Di Ferrante (intr. by William S. McCann) 
Departments of Radiation Biology and Biochen- 
istry, Univ. of Rochester, Rochester, N.Y. 
Chondroitinsulfate was thought to be the o- 
ly acid mucopolysaccharide present in normal 
human urine (Clin. Chim. Acta 1:519, 1956); 
however, subsequent work (J.Clin.Inv. 36:1516, 
1957) showed that non-sulfated glucosamine- 
containing mucopolysaccharides were also pres- 
ent. A Typical preparation of urinary muco- 
polysaccharides contained hexosamine, hex- 
uronic acid, SO), and N in the ratios of l, 
0.9, 0.57, 2.60 (with 57% of the hexosamine as 
galactosamine and 43% glucosamine). 5 mgms of 
material were applied to a 1000 x 8 mm colum 
of Dowex 1 x 1, 50-100 mesh, Cl form, accord- 
ing to the method of Meyer et al (J.B.C. 2ll: 
605, 1954). The resin was washed with water, 
then eluted with HCl in gradually increasing 
concentration (from 0 to 4N). ‘The Dische test 
was performed on each fraction of the eluate. 
Several peaks were demonstrated. Preliminary 
analysis of these showed sulfated and non- 
sulfated components, both containing glucosa- 
mine or galactosamine, in addition to hexuronit 
acid. The characterization of these compon- 
ents is in progress. (Supported by a contract 
with the U.S. Atomic Energy Commission and the 
Arthritis and Rheumatism Foundation. ). 
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A CHOLESTEROL COMPOSITION OF INTESTINAL 
{MEN AND INTESTINAL WALL OF THE RAT. E. R. 
Diller, 0. A. Harvey and B, L. Woods (intr. by 
TK Behrens). Lilly Research Laboratories, 
Indianapolis, Indiana. 

Rat pancreatic juice contains 
cholesterol esterase. This enzyme 
catalyzes the synthesis and hydrolysis 
of cholesterol esters in vitro. The 
physiological significance of this 
snszyme is not known. Thus, it is of 
interest to determine the ratio of 
esterified to total (E:T) cholesterol 
in the intestinal lumen and wall. 

Adult male rats were fed a purified 
diet with or without 3% cholesterol 
for eight weeks. When the animals 

were sacrificed, the small intestines 
were removed and divided into four 
equal segments. The contents of the 
lumen were washed out of the intestine 
yith distilled water. The E:T chol- 
esterol ratio was 0.70 in the contents 
of the first quarter. This ratio 
decreased with each successive quarter. 
The decrease in ratio was greater in 
rats on a cholesterol diet than in 
those on a cholesterol-free diet. In 
the wall of the intestine the ratio 
E:T was 0.30 for the first quarter and 
decreased slightly with each quarter 
segmente The ratio was not altered by 
the presence of dietary cholesterol. 
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MUCOIDS LINKED TO ¥ GLOBULIN OF HUMAN AND 
CATTLE. Zacharias Dische, Othmar Gabriel* and 
Veronica Szanto’. Dept. of Biochemistry, Coll. 
of Phys. and Surg., Columbia Univ., New York, 
New York. 

Mucoids containing about 60% carbohydrate 
can be prepared from}globulin by the procedure 
previously described for preparation of mucoid 
fron ol and (3 globulins. 3 g. of pure lyo- 
philized human ¥Y globulin were dissolved in 
3.6% citrate precipitated and washed with 90% 
ethanol, suspended in 80% ethanol containing 
5$ KOH and extracted with shaking at R.T. for 
48h. The insoluble residue was washed, and 
teprecipitated at 0° C. with the extract fluid 
to constant ratio N to carbohydrate of nearly 
0.1. Reprecipitation with < parts acetone did 
not significantly affect this ratio. The car- 
bohydrate moiety consisted of galactose, man- 
tose and fucose identified by paper chromato- 
graphy with 3 solvents, a so far unidentified 
hexosamine and a compound giving the color 
Teactions of sialic acid. Approximate molar 
tatios were mannose:galactose 2.5, fucoseshexo- 
Samine 0.25, fucose:sialic acid 1, and hexosa- 
tineshexose 0.75. Mucoid from beef} globulin 
had an almost identical composition’ The car- 


bohydrate of the purified micoid corresponded 
to about 20% of the total carbohydrate of the 
globulin. The latter was determined after 
complete extraction from the protein by 10% 
TA at 90° in zz h. 
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COUNTERCURIKENT DISTRIBUTION OF BOVINE ADRENO- 
CORTICOTROPINS (ACTH) AND MELANOTROPINS (MSH). 
Jonathan S. Dixon* and Choh Hao Li. Hormone 
Research Laboratory, University of California, 
Berkeley, Calif. 

Both ACTH and MSH polypeptides obtained from 
beef pituitaries have been subjected to coun- 
tercurrent-distribution investigations in a 
single solvent system, n-butanol/pyridine/0.1% 
HOAc (11:5:3; v/¥) suggested by Craig. Each 
active component has a unique distribution co- 
efficient for characterization of these hormon- 
al peptides by this separation technique. 
Countercurrent distribution for 700 transfers 
of the resin-colum purified a,-ACTH fraction 
in the aforementioned solvent system gives two 
main active components possessing distribution 
coefficients (K) of 0.15 and 0.25. ,-MSH pre- 
parations purified by electrophoresis on starch 
have been distributed for 278 transfers in the 
same solvent system to give four fractions 
having the following K values: 0.12, 0.38, 0.82 
and 1.50. The material with K=1.50 possesses 
the melanocyte-stimulating activity as assayed 
in isolated frog skins; in addition, amino acid 
analysis of the redistributed product gives 
values which are identical with that reported 
by Harris and Lerner for the ~ Similarly, 
purified 6,,-MSH has been submi to distribu- 
tion in this solvent for 225 transfers to give 
one main skewed peak (K=0.08); redistribution 
of the peak material for 950 transfers results 
in two well defined peaks with K=0.06 and K=0.10 
Assays of these materials indicate that both are 
active in darkening frog skins. 
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ROLE OF REDUCING AGENTS, ADRENAL AND PITUITARY 
IN THE CONVERSION OF FOLIC ACID (FA) TO CITRO- 
VORUM FACTOR (CF) BY RAT. V. M. Doctor.Unive 
of Texas, M. D. Anderson Hosp, and Tumor In- 
stitute, Houston, Texas. é 
Previous report (J, Biol. Chem. 223: 962, 
1958) presented data which indicated that 
after ingestion of a test dose of FA to rat, 
about 20 per cent of the total CF activity ex- 
creted in the urine can be accounted for as 
stable CF (N-5-formyl-THFA), and the 
80 per cent is present in the form of a heat~ 
labile compound (probably N-10-formyl-THFA ) 
which upon autoclaving in presence of ascorbic 
acid gives stable CF, It was further reported 
that the apparent increase in the in vivo con- 
version of ingested FA to urinary stable CF 
obtained by the oral administration of ascor- 
bic acid or by addition of ascorbic acid in 
the collection bottles is due to a nonenzymatic 
formation of stable CF from the heat~labile 
CF present in the urine. Various reducing 
agents have now been tested for their ability 
to convert labile CF in the urine to stable — 
CF and the results indicate that homocysteine 
and glutathione are as effective as ascorbic 
acid while cysteine is less effective, Ad- 
renalectomy lowers the in vivo conversion of 
ingested FA to urinary stable CF while hy- 
pophysectomy lowers both, the in vivo conver- 
sion of ingested FA to urinary stable CF and 
also ingested FA to urinary labile CF. (Sup- 
port PHS - C~3048). 
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PROPERTIES OF THE MITOCHONDRIAL DPNH DEHYDRO- 
GENASE: A LIPOFLAVOPROTEIN. K.A. Doeg and D. 
M. Ziegler (intr. by J.A. Miller). Enzyme In- 
stitute, Univ. of Wisconsin, Madison. 

The lipoflavoprotein (LPS with diaphorase 
activity whose isolation was previously re- 
ported by us contains 88% lipid by weight and 
13 mumoles/mg of both flavin and non-heme iron 
The flavin prosthetic group is exclusively FAD 
according to enzymatic assay. LF sediments as 
@ single component in the ultracentrifuge and 
the estimate of its molecular weight is several 
times the minimal molecular weight. LF in 
presence of DPNH reduces 800 umoles of ferri- 
cyanide/min/mg protein but is inactive with 
cytochrome c. The ratio of ferricyanide ac- 
tivity to acid-extractable flavin is the same 
in LF as in the electron transport particle. 
The available evidence indicates that LF is 
the least modified form of DPNH dehydrogenase 
that has been isolated from heart tissue. 
Other forms of the dehydrogenase previously 
reported can be derived from LF. 
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PROLONGATION OF HOMOGRAFT SURVIVAL IN AET- 
PROTECTED AND ISOLOGOUS BONE MARROW-TREATED 
IRRADIATED MICE. D. G. Doherty and C. C. 
coer. Biol. Div., Oak Ridge Natl. Lab., 

Ridge, Tenn. 

The histologic recovery of lymphatic tissue 
after lethal (900 r) whole-body irradiation in 
mice pretreated with AET or posttreated with 
isologous bone marrow is nearly complete 30 
days after exposure (Urso et al., Blood, 13: 
665, 1958). Recovery of the ability to form 
hemagglutinins to rat and sheep red blood cells 
after similar treatment also requires ~30 days 
to achieve significant titers (Makinodan et al, 
J. Immmol., 79: 281, 1957). However, the 
response of chemically protected or isologous 
bone marrow-treated irradiated mice to homolo- 
gous antigens has not been specifically studied 
Injury to the recognition factor for homologous 
antigens might be greater than for heterologous 
types (Makinodan et al., 1957). Evidence in 
favor of this has been obtained by the prolon- 
gation of (C57L X A)Fi skin homografts on 
(101 X C3H)F, mice exposed to 950 r total-body 
X radiation and given 10 X 106 isologous bone 
marrow cells. The (C57L X A)F) skin graft 
persisted in two mice for 36 days after irradi- 
ation, becoming depigmented about the 34th day. 
In other groups tested so far with similar 
treatment, the homografts have persisted much 
longer than the 9-10 day homograft survival 
seen in control mice, 5 for 27 days, 3 for 12 
days. Chemically protected (9 mg AET ip) 

irradiated mice have also shown persistence 

of homografts beyond the control time. 
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THE EFFECT OF FREEZING AND THAWING ON THE jap. 
DROXYLATING SYSTEM IN RAT ADRENALS. 0.V, Dom, 
gee, (int by L.T. Samuels). Dept. fe) 
versity of Utah Coll. of Med., Salt Lake , 
Adrenal glands were obtained from normal gy. 
gue-Dawley rats and divided into two 
One portion was homogenized immediately after ny. 
moval and incubated; the other portion was lap 
frozen (-15°C) for 3 days, thawed, homogenip,j 
and incubated. All incubations were performs 
in a Krebs buffer/bovine serum. ATP, DPW ani 
fumarate as well as TPN were used as cof, 
in the presence of 4-C14-progesterone or 21. 
progesterone or 21-U)4-desoxycorticosterone 
(DOC) as substrates. The same concentrations ¢ 
cofactors and substrate were used for both th 
fresh and frozen adrenals. Fresh adrenals ¢q- 
verted progesterone to 21-OH steroids. In sm 
cases DOC was not isolated from the incubation 
medium because it was immediately transforue 
into corticosterone and 11-dehydrocorticosterm, 
When DOC was incubated, corticosterone and lj- 
dehydrocorticosterone were the principal com- 
pounds produced and isolated. When homogenate 
from frozen adrenals were used, progesterone ¢m- 
verted primarily to DOC and only a minute con- 
centration of corticosterone could be found, ij 
did not convert into a detectable amount of cor. 
icosterone and most of the DOC incubated couli 
be recovered unchanged. Only a small proportin 
was transformed to 6B-OH-DOC. Thus a 3-day 
freezing of adrenal tissue reduces the capacity 
of the ll-hydroxylating enzyme, whereas the 2- 
hydroxylating enzyme is not affected by freesiy 
and thawing. 
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ENZYMATIC FORMATION OF CITROVORUM FACTOR IN 
AUTOLYZING LIVER. Kenneth 0. Donaldson* and 
John C. Keresztesy. Natl. Inst. of Arthritis 
and Metabolic Diseases, NIH, Bethesda, Md. 
When a hot aqueous extract of horse liver 
was incubated with a liver homogenate, there 
is a very significant increase in citrovorm 
factor activity. The form of folic acid 
which is converted to citrovorum factor is 
tentatively designated as prefolic acid. 
There are several forms of prefolic acid in 
liver. One of these, prefolic acid A, has 
been partially purified. The enzymatic 
conversion of prefolic acid A to CF was 
found to proceed in two stages. In the 

















first, prefolic A is converted to a product 
with the properties of tetrahydrofolic 

acid. This enzyme system was partially 
purified and found to require FAD as co-facto. 
It is enhanced by oxygen. In the second 
stage the intermediate, presumably THF, is 
formylated to CF. 

















SETEESESSSERPEERRESESRESEHRE Erse* S 









5 
ry 


£ 


= a e 


Ee 


7! 


fi 


a 


eraae 


8 


zB 
- 


please 


| ad 


t 


1 


Bath 


g 


as 





OCHEMISTRY 


me AS A REAGENT FOR MODIFICATION 


(f PROTEIN CARBOXYL GROUPS. M. S. Doscher™ and 
Wilcox, Department of Biochemistry, 
peste or Washington, Soattle, Washington. 
Diazoacetamide is a promising reagent for 

the chemical modification of the carboxyl 

of proteins. (Wilcox, P.E., Abstracts, 
[th International Congress of Pure and Ap- 

Chemistry, New York, 1951.) The syn- 
thesis of this compound in acceptable yields 
has been achieved and the kinetics of its 
acid-catalyzed decomposition in aqueous solu- 
tion have been studied. The mechanism of the 
decomposition appears to be analogous to that 

for diazoacetone. (McCauley, C.E. 
and King, C.V., J. Am. Chem. Soc., 7126221, 
1952.) Diazoacetamide absorbs strongly at 250 
gillimicrons so that the rate of its disap- 
can be measured by following the de- 

crease in absorption at this wavelength. De- 

ition occurs at a useful rate between 
pi5and 6, Reaction with anions in solution 
such as chloride or carboxylate groups can be 
followed with a pH-stat since at constant pH 
amole of acid is consumed for every mole of 
anion which reacts. Variations in the reacti- 
vity of various types of carboxylate groups 
pave been discovered and these will be discus- 
sed, Conditions used for the modification of 
four of the ten carboxyl groups theoretically 
available in chymotrypsinogen will be des- 
cribed. 
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THE IN VITRO METABOLISM OF GENTISIC 
ACID. Carl D. Douglass, Thomas E. Shook, 
Charles L. Weir, and Rose Hogan (intr. by 
Paul L. Day). Dept. of Biochemistry, 
University of Arkansas School of Medicine, 
Little Rock, Ark. 

Gentisic acid (2, 5-dihydroxybenzoic acid 
has been shown to be a metabolic product of 
salicylic acid [Roseman and Dorfman, J. Biol. 
Chem. 192, 105 (1951)]. We have found gen- 
tisic acid to be degraded in vitro by a variety 
of tissues. Rat liver was chosen as a suitable 
system in which to study the process. Several 
properties of the enzyme(s) responsible for 
this transformation are reported. It is local- 
ized in the soluble fraction of the tissue. The 
pH optimum of the process is 7.5. It is an 
oxygen-requiring system and is inhibited by 
azide, cyanide, a,a'-dipyridyl, and p-chloro- 
Mercuribenzoate. Dialysis inactivates the 
enzyme(s) and activity is fully restored by the 
addition of ferrous ion. Ascorbic acid addi- 
tion is without effect in the absence of added 
ferrous ion but ascorbate potentiates the 
effect of the ferrous ion. The system is stable 
for several months when stored at -20°, but 
is very unstable at room temperature. 

Repeated freezing and thawing inactivates the 
enzyme(s). 
(Supported by the Brown-Hazen Fund) 
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BIOLOGICAL ACTIVITY OF VITAMIN A ACID. 
John E. Dowling# and George Wald. Biol. 
Tabs., Warvard Univ., Caueelades 
Weanling rats placed on a vitamin A 
deficient diet supplemented with 50 
daily of vitamin A acid, gain weight in- 
definitely (over 6 pena and appear 
sound. Rats displaying severe vitamin 
A deficiency rapidly recover when fed 
vit. A acid. Animals fed A acid do not 
store detectable amounts of either A 
acid or alcohol. For this reason such 
animals, on withdrawal of A acid, begin 
to lose weight within a week. The rat 
seems unable to reduce A acid to the 
alcohol, or to the aldehyde, retinene. 
Since the latter is needed to synthe- 
size visual pigments, animals kept on 
A acid, though in otherwise good condi- 
tion, become highly night-blind. After 
3-l, months on A acid, 96-99 per cent of 
the rhodopsin has been lost from the 
retina, and more than half the opsin. 
The visual threshold, measured by the 
ERG, has risen about 3000 times. The 
retina appears normal, except for the 
layer of visual cells, in which the rod 
outer segments are virtually gone. In- 
traperitoneal injection of vitamin A al- 
cohol repairs all visuel defects, in 
periods depending on the degree of ae 
blindness. Vitamin A acid appears able 
to fulfill all somatic needs for vita- 
min A; only the visual receptors require 
vitamin A alcohol or aldehyde. 
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FURTHER STUDIES ON GLUCOSE CATABOLISM IN TOMe= 
TOES. We P. lew and C. H. Wang. Oregon State 
Collecey Carvetits, Oregon 

Earlier papers (Doyle and Wang, Can.Jour. Bot. 
36:83, 1958; Barbour, Buhler, and Wang, Plant 
Physiol. in press) presented aradiorespirometric 
method for estimation of catabolic pathways of 
glucose in tomatoes and peppers. Some of the 
assumptions made for pathway calculation have 
now been substantiated by additional experi- 
ments. First, the validity of the vacuum in- 
filtration technique for the administration of 
labeled glucose into the vascular bundle of to= 
mato has been tested by experiggate in which dif= 
ferent amounts of glucose=U-C*4 were used as test 
substrate. lysis of the specific activity of 
respiratory C made it possible to calculate 
the amount of fruit glucose in the vascular 
bundle area. The finding that the latter is 
approximately a constant value among many toma- 
toes tested provided direct evidence on the 
feasibility of this technique employed for sub- 
strate administration. The assumption that the 
pyruvate formed in the glycolytic process is 
promptly and extensively decarboxy lated is estab- 
lished by radiorespironetr{> experiments employ= 
ing Pyruvate=1,=-2 and -3-C™" as test substrates. 
The assumption that the catabolism of pentose, 
derived from glucose by way of the hexose mono= 
phosphate pathway, does not cast significant 
effect on the present method of pathway estima- 
tion is supported by the findings in a series of 
radiorespirometric | reg employing glucon= 
ate=1,=2,<3(4) and -6-C*4 as substrates. 
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INTRACELLULAR DISTRIBUTION OF RADIOACTIVE VITA- 
MIN E AND ITS METABOLITES IN RAT LIVER. 

P (intr. by T. S. 
Hamilton). Division of Animal Nutrition, Univ. 
of Illinois, Urbana, Illinois. 

Two mg of D-a-tocopheryl-5-methyl-C'4- 
succinate were administered intraperitoneally 
to rats which were killed 48 hr later. The 
livers were removed, homogenized in .25 M su- 
crose and fractionated by differential centri- 
fugation. Most of the radioactivity was found 
in the mitochondrial and microsomal fractions, 
the concentration per mg N being greater in the 


latter. When the free alcohol was administered, 


however, the isotope concentration was greater 


in the mitochondria. These results are similar 


to those reported by Simon et al. (Fed, Proc. 
162249, 1957). Chromatography of unhydrolyzed 
alcoholic extracts of these fractions on paper 
revealed that the radioactivity in the mito- 
chondria was due predominantly to a-tocopherol, 
whereas that in the microsomes was represented 
primarily by an unidentified metabolite which 
gave R¢ values of 0.00 in the system of Brown 

+ 25:774, 1953) and Eggitt and Ward 


(JeSei- Food saris. 4:176, 1953), and 0.78 in 
that of Green (ibid 6:274, 1955). This "0" 


compound, which does not arise in blank experi- 
ments, shows absorption peaks at 230 and 255 mu 


and is not reducible to a-tocopherol with ascor- 


bic acid-HCl or LAH. No evidence was obtained 
for the occurrence of radioactive a-tocopheryl 
quinone. Upon saponification a third major 
compound is found with Rr values of 0.88, 0.64 
and 0.30, respectively, in the above systems. 
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CATECHOLAMINE BIOSYNTHESIS IN STIMULATED AND 
NON-STIMULATED SYMPATHETIC NERVES. WILLIAM 
Drett. Dept. OF PHYSIOLOGICAL CHEM.e, U. OF 
CaLir. Meo. Crr. ano VA. CTRe, Los ANGELES. 
THE RELATIVE INDEFATIGABILITY OF SYMPATHETIC 
NERVES SUGGESTS RAPID SYNTHESIS AND/OR LARGE 
STORES OF NEUROTRANSMITTER. MOST OF THE RECENT 
STUDIES INDICATE A RELATIVELY SLOW RESYNTHESIS 
AFTER DRUG=INODUCED RELEASE OF STORES. MINCED 
SYMPATHETIC NERVES SYNTHESIZE DOPAMINE AND NOR— 
ADRENALINE FROM C!4-LasELED TYROSINE OR DI~ 
HYDROXYPHENYLALANINE BUT ONLY QUESTIONABLE 
AMOUNTS OF ADRENALINE (GOODALL AND KIRSHNER, 
Circucation 17: 366, 1958). Cat THORACIC 
SYMPATHETIC NERVES (cA. 4 CM., 40-80 MG.) WERE 
BATHED IN KREBS PHOSPHATE MEDIUM CONTAINING 
Cl4..-ryrosine FOR 6 HOURS UNDER 95° Op = 5% 
COoe ONE OF EACH PAIR OF NERVES WAS STIMULATED 
continuousty (30 cyctes/sec., 0.6 - 1.5 ve) 
WHILE THE OTHER WAS MAINTAINED UNDER IDENTICAL 
CONDITIONS WITH STIMULATION ONLY TO DEMONSTRATE 


NORMAL ACTION POTENTIALS. SIGNIFICANT INCORPORA— 


TION OF RADIOACTIVITY INTO THE NORADRENALINE 
AND DOPAMINE FRACTIONS WAS OBSERVED IN THE NON- 
STIMULATED NERVE AND THIS WAS INCREASED BY 
STIMULATION. THE RADIOACTIVITY OF ADRENALINE 
WAS NOT SIGNIFICANT IN THE NON-STIMULATED NERVE 
BUT WAS SIGNIFICANT IN THE STIMULATED PREPARA~ 
TION. THE RADIOACTIVITY OF CERTAIN OTHER 
METABOLITES WAS ALSO INCREASED BY STIMULATION. 
(Supporteo sy USPHS ano AMER. AND L. A. 

County Heart Assns.) 
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DISTRIBUTION OF THIAMINE IN NORMAL AND DEFICINR 
RAT MERVOUS SYSTEM, P.M. Dreyfus (intr. by 4, 
Pope). McLean Hospital and Harvard Medical 
School, Boston, Mass. 
As part of a neurochemical study of 

mental thiamine deficiency, quantitative deter. 
minations of total thiamine (free and ph 
rylated) have been made on 12 subdivisions of 
the nervous system of normal and deficient rats, 
Tissue thiamine was determined by the microfly. 
orometric method of Burch et al. (J. Biol, the, 
198:477, 1952). Except for the cerebellum an 
the thalamus which revealed respectively higher 
and lower concentrations, total thiamine is ¢ 
venly distributed throughout normal brain, 
Rats on a synthetic diet containing 0.1 ug. of 
thiamine per gm. were sacrificed at various 
stages of depletion. Determinations on these 
animals show that brain thiamine cad fall to 
50% of normal before’ any symptoms of deficien 
cy are manifest. The rate of thiamine loss is 
the same in all regions examined, including thi 
lateral pontine tegmentum. In the latter, a 
symmetrical area of pannecrosis is found in 50% 
of deficient animals. A thiamine decrement of 

is necessary to cause neurological symptom 
and irreversible pathological changes. 24 Ere, 
after the subcutaneous injection of 10 yg. of 
thiamine into a severely depleted animal, a 
rise of 10% occurs in total brain thiamine with 
improvement of symptoms. It seems that selec- 
tive vulnerability to thiamine deficiency by 
certain parts of the brain is not related to 
total thiamine content. (Supported by Natl. 
228°} of Neurological Diseases and Blindness, 
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IN VIVO INHIBITION OF SEROTONIN SYNTHESIS IW 
MOUSE BRAIN BY B-PHENYLETHYLHYDRAZINE, AN IN- 
HIBITOR OF MONOAMINE OXIDASE. 3. Duin Beds 
Leeson and G, E, Phillips (intr. by L, E, 
Warner-Lambert Res, Inst., Morris Plains, N,J, 

We previously reported that serotonin accum 
lates in the brains of mice at the steady rete 
of 0.43 pe/g of brain (wet weight) per hour 
after injection of B=phenylethylhydrezine (I), 
a potent, repidly-effective inhibitor of mono- 
amine oxidase (Abst. of Ann Arbor Meeting of 
Am. Soc. for Pharmacol, and Exp. Therape, Fall, 
1958). Since the coenzyme of Sehydroxytrypte- 
phan decarboxylase is pyridoxal phosphate (e, 
Buxton and Sinclair, Biochem, J. 62:27P (956th 
we enquired whether I might interfere with ser- 
tonin synthesis in vivo by combination with this 
carbonyl coenzyme, Experiments with semicarba- 
zide suggest that such a reaction might occur 
(Weissbach, H., et al., J. Biol. Chem, 2273617 
(1957)). Mice were prepared with doses of I 
increasing from 16 to 80 mg/kg, isve Suffi- 
cient time was allowed for the dose-dependent 
ultimate level of serotonin to be achieved (3 
hours was sufficient for even the 80 mg/kg 
dose) before injection of 5-hydroxytryptophan. 
The initial conversion rete of dl 5ehydroxytip 
tophan to serotonin was decreased considerably 
at the higher doses of I as compared with the. 
rate following the lowest dose, Yet, there 
was no decrease in rate of accumulation of set 
tonin from endogenous precursors, The decarbo- 
xylation of 5-hydroxytryptophan is not rete- 
limiting. 
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.. ACTIVATION OF SULFHYDRYL GROUPS BY VITAMIN 
DERIVATIVES. J. W. Dubnoff and Louise 
ps.” Calif. Inst. of Technology, Pasa- 
dena, and Pacific Yeast Co., Wasco, Calif. 

The increased enzyme activity in aged 
g. coli 113-3 suspensions after the addition 
of Bio is paralleled by an increase in reacti- 
vity of the proteins to SH reagents. The total 
gg available after protein denaturation re- 
mins unchanged. 

The reactivity of the SH groups of cysteine, 
glutathione and homocysteine towards oxidation 
is increased by the addition of protein free 
animal and bacterial extracts. This increase 
in reactivity has been used as an assay for 
the isolation of SH activating factors from 
P, freudenreichii. These orange colored B)o 
derivatives have unusual spectra which on the 
addition of alkaline cyanide resemble dicyano- 
cobalamine. Short exposure to light at pH} 
increases and long exposure decreases activity. 
(yanide may completely inhibit activation. The 

peptides isolated from liver by Wjmenga 
and by Heathcote and Mooney from a Streptomyces 
mtant are also active. Cyano- and hydroxo- 
cobalamine are inactive. 

It is suggested that vitamin B)5 ina 
coenzyme form is a biological activator of SH 


groups. 
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ENZYMATIC STUDIES ON THE SYNTHESIS OF 
MEVALONIC ACID (MVA). I. F. Durr’, H. 
Rudney and J. J. Ferguson, Jr. Dept. of 
Biochem.,, Western Reserve U., Cleveland, O. 
Further studies on the system from yeast 

which reduces B-hydroxy-6-methyl glutaryl 

CoA (HMG CoA) show that TPNH added as sub- 
strate or generated in situ produces maximal 
reduction, DPN is<€l0 per cent as effective as 
TPNH. The reduction proceeds equally as well 
in phosphate or Tris buffer. Attempts to de- 
tect a free aldehyde intermediate have so far 
been unsuccessful, Degradation of labeled 
mevalonic acid obtained by enzymatic reductim 
of 1 and 2 C!* HMG CoA show that the car- 

boxyl esterified to CoA is reduced to an alcohol 
group. Free CoASH and acetyl CoA inhibit 

the conversion of HMG CoA to MVA. It was 

not possible to detect isotope in HMG CoA when 
C¥ labeled MVA was added to the system under 
conditions where the reversal of the reduction 
would be favored, Fractionation of toluene- 
lysed fresh bakers yeast by isoelectric and 
ammonium sulfate precipitation suggests that 

2 fractions are involved in the overall re- 
duction, Their relation to the HMG CoA — 

MVA system will be discussed. 
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NUCLEIC ACID METABOLISM AND ANTIBODY FORMATION. 
Ww. Anne H.Dutton and J.H.Vi (intr 
of 


° Vv 
Medicine and Dentistry, N.Y. 
The in vitro synthesis of antibody protein 
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DEOXYCYTIDYLATE HYDROXYMETHYLASE AND T2 PHAGE 
FORMATION BY INTACT AND DISRUPTED PROTOPLASTS 
OF E. COLI B/2, Kaney Ebisuzaki, Eurico A 
Figueiredo and Sondra Schlesinger (intr. by 

Dept. of Biological Chemistry, 
The University of Michigan, Ann Arbor, 

The observation of Flaks and Cohen (1957) 
that infection of E, coli with T-even bacterio- 
phage yields a new enzyme, dCMP hydroxymethy- 
lase, has been applied to the protoplast and 
disrupted phage system described by Spizizen 
and by Fraser and Mahler (1957). An improved 
assay of this enzyme measures 0.1 mmoles of 
H-dCMP synthesis. Protoplast-like bodies of E. 
coli B/2 prepared by lysozyme action and urea- 
inactivated-bacteriophage (UIP) interact to 
form dCMP-hydroxymethylase and phage. By con- 
trast, addition of UIP to whole cells or of in- 
tact T2 to cells or protoplasts of B/2 produces 
neither pags nor detectable enzyme. The ex~ 
tract of li cells of E. coli, multiply-infec- 
ted by T2 for 15 min., formed 10-20 pmoles of 
H-dCMP per hr. At a multiplicity of 100 UIP an 
equivalent number of protoplasts yielded 5-10% 
as much enzyme, Under these conditions about 1 
phage per B/2 protoplast was formed in 60 min, 
Enzyme formation increased linearly from 5 to 
over 375 UIP per protoplast. Trypsin-treated 
UIP does not yield enzyme. RNase-treated pro- 
toplasts form much less phage and enzyme. Pro- 
toplasts osmotically shocked into dilute phos- 
phate buffer show lowered yields of phage and 
enzyme, Various supplements to the shocked 
protoplasts increased the phage yield. 
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SYNTHESIS OF MILK CONSTITUENTS BY MAMMARY GLAND 
TISSUE CULTURES. K, E, Ebner*, C, R, Hoover*, 
Elizabeth Hageman’ and Be L, Larson, Dept. of 

ry Science, ve. 0 ° ° 

In vitro cultivation of mammary tissue has 
been accomplished using tissue from bovines at 
various stages in the reproductive cycle. The 
preservation of "normal" function in some of 
these cultures has been suggested by their 
ability to proliferate under conditions designed 
to stimulate proliferation and then to synthe- 
size milk constituents (i.e. lactose and 
B-lactoglobulin) under conditions designed to 
stimulate secretion. Biochemical evidence for 
the net synthesis of milk constituents has been 
found both in short term cultures of a few days 
and in stimulated cultures over a month in age. 
Studies in progress to elucidate the physical, 
hormonal, and nutritive conditions necessary for 
this maintenance of normal growth and/or secre- 
tory functions in culture and coincident work 
on biochemical functions under study will be 
discussed. 
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SPERM WHALE MYOGLOBIN: COMPOSITION AND DEGRADA- 
TION WITH TRYPSIN. A. B. Edmundson* and C. H. W. 
Hirs. Rockefeller Inst., New York and Brookhaven 
flat. Lab., Upton, N. Y. 

Crystalline sperm whale myoglobin was chro- 
matographed on XE-64 resin by the method of 
Boardman and Partridge as modified by Bodo (per- 
sonal communication). Four and possibly five 
chemically distinct components were obtained. 
The main component, myoglobin iV, comprised ap- 
proximately 65 per cent of the heme-containing 
proteins. The following composition of myo- 
globin IV was derived after amino acid analysis: 
Glujg Aspg Gly,) Ale, 7 Valg Levys Tleug Ser¢ 
Arg,- Heat precipita myoglobin IV was Cove. 
lyzed with trypsin at pH 8 (and pH 9) and 40° 
into soluble peptides and an insoluble fraction 
associated with the heme moiety. The peptides 
were fractionated on XE-64 and Dowex 50-X2. 
Amino acid analyses of 20 purified peptides 
(formed in yields from 9 to 82 per cent) acc- 
ounted for 16 lysine and 3 arginine residues, 
and for a total of 107 of the 153-154 residues 
in the protein. All but two of the remaining 
residues were found in the insoluble fraction, 

a trypsin-resistant portion of the molecule. 
Dinitrophenylation showed this to be at the ami- 
no terminal end of the chain; like myoglobin, it 
contained a single amino terminal valine residue 
One of the soluble peptides also had this pro- 
perty, but sequence studies showed its origin 
from another region of the protein. An in- 
soluble fraction was also produced by the action 
of trypsin on globin from myoglobin IV. 
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INTERACTION OF CURARE WITH AN 
RECEPTOR -LIKE PROTEIN. §S. Ehr eis. (Intro, 
by G. L. Foster). Dept. eurology, Coll, of 
Phys. and Surg. Columbia Univ. New York, ¥, y, 

The biological effects of ACh are attribute 

to its action on a receptor protein. Experi. 
mental evidence is based on studies with intact 
cells. Chagas recently attempted to isolate 
the receptor (Arch. Biochem. B + 753251, 
1958). After perfusion o ectric tissue with 
radioactive curare, he found the compound tou 
in extracts. The complex is, however, 
completely dissociated in 0.1 M salt. Since 
curarization of cells occurs in 0.15 M salt, 
the question arises as to the specificity of 
the binding observed. Using equilibrium dialy. 
sis, we have found that curare and other quat. 
ernary nitrogen derivative analogous to ACh are 
bound to various components of electric tissue, 
e.g., chondroitin sulfate and DNA, at low 
ionic strength (0.02). Binding to these cos. 
ponents is markedly reduced at u=0.1. However, 
proteins obtained by ammonium sulfate fraction. 
ation readily precipitate with curare at 
u=z0.1. On pr is at pH 7.5 part of 
the precipitate dissolves the remainder going 
into solution at pH 9. The latter material has 
a protein UV spectrum and at 0.1 mg/ml repre- 
cipitates with curare (2 mg/ml). The data thu 
indicate that of several components of electric 
tissue, one (a protein) binds curare specific- 
ally and appears to have receptor-like prop- 
erties. Relationships with observations on 
isolated single electroplax will be discussed. 


869 
INCORPORATION OF UNNATURAL PYRIMIDINE BASES 
INTO THE DNA OF MAMMALIAN CELLS. ML. Ei 
L. Cheong* and M.A. Rich* (intr. 
Sonenberg). Sloan-Kettering Institute for 
Cancer Research, N.Y.C. 

Extensive incorporation of the 5-iodouracil 
and bromouracil moieties into the DNA of a 
human tumor cell strain occurs when 5-iodo- 
deoxyuridine (IUDR) or bromodeoxyuridine (BUDR) 
are present in the culture medium. The ratio 
of iodouracil to thymine was 0.30 in the DNA 
of a HeEp. #1 cell population following incu- 
bation for approximately 3 days in Eagle's 
medium plus 20% horse serum supplemented with 
14 xl IUDR. Following the addition of 
3.6 x 10°M hypoxanthine and 1.0 x 10°7M ame- 
thopterin (to depress de novo thymine syntheds 
in a replicate experiment, this ratio increasd 
to 0.61. _In corresponding experiments with 
1.7 x 10-4M BUDR, the bromouracil to 
ratio was 0.56 in medium containing 1.0x10°'™ 
amethopterin. This ratio increased to 0.61 
when 3.6 x 10-5M hypoxanthine was added in a 
replicate experiment. Hakala has reported 
the support of HeLa cell growth by BUDR in 
this medium (Fed. Proc. 17,236, 1958). The 
molar ratio of DNA adenine and the above pyri- 
midines suggests that the halogen-containing 
bases partially replace thymine. The nuclear 
localization of these bases was confirmed by 
radioautography using BUDR labeled with 
tritium and IUDR labeled with 1131, 
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Tots OF DOPA, SHTP, AND IPRONIAZIDE ON SELF- 

ON OF THE BRAIN. S. Eiduson (intr. by 
y. $ Dunn), Neurobiochem. Lab., VA Center, and 
tbiv. of Calif., Los Angeles. 

Electrodes were chronically implanted in the 
prains of rats. Placements were made in the 
gterior and posterior hypothalamus, septal 
region, amygdala, and tegmentum. Using Olds’ 
technique, the animals were permitted to self- 
stimlate themselves at varying current levels 
go that threshold currents could be determined. 
hen stable, reproducible records were achieved 
the animals were injected, at the threshold of 
their responding, with the chemical under in- 
vestigation: DOPA, SHTP, and Iproniazid. The 
effects of these compounds on self-stimulation 
were observed. Differential inhibiting effects 
on bar-pressing were observed with each of the 
compounds. Marked effects were observed with a 
combination of DOPA and Iproniazid. The differ- 
ential effects are discussed. 

(Abbreviations: 3,)-dih ‘lalanine 
(OPA), 5-hydroxytryptophan (SHTP), and iso- 
nicotinyl isopropyl hydrazide (iproniazide)). 
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THE MECHANISM OF ACTION OF 8 -GLUCURONIDASE. 
F.Bisenberg,Jr. National Institutes of Health, 
Bethesda, Maryland. 

The observation (Levvy and Worgan, Biochem. 
J. 59:451,1955) that B-glucuronidase catalyzes 
the hydrolysis of 1-O-acyl glucuronic acids has 
led to an inquiry into the nature of the enzy- 
mtic cleavage of both the ester type and the 
acetal type of conjugated glucuronic acids. 
Biosynthetic benzoyl glucuronic acid and nen- 
thyl glucosiduronic acid were hydrolyzed in 
separate experiments in H2018 acetate buffer 
with purified calf liver B-glucuronidase. To 
determine the extent of 018 exchange controls 
were run in which the substrates were replaced 
by their respective split products. Benzoic 
acid and menthol were isolated and purified by 
sublimation; glucuronic acid was isolated as 
the sodium salt. All split products were pyro- 
lyzed with Hgcl2 and the resulting CO? was as- 
sayed for 018 in the mass spectrometer. From 
the distribution of 018 in the split products 
itwas inferred that in both substrates the 
glucuronosyl-O bond was cleaved. Variations in 
pH from 4 to 6 had no effect on the isotope 
distribution in the enzymatic reaction. Non- 
enzymatic hydrolysis of both substrates in 
strong acid also resulted in glucuronosyl-0 
Cleavage. Hydrolysis of benzoyl glucuronic acid 
in strong base occurred at the benzoyl-0O bond, 
the same bond that is cleaved in the reaction 
of benzoyl glucuronic acid with neutral hydrox- 
ylamine. The implications of these results as 
they relate to the mechanism of action of the 
enzyme will be discussed. 
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THE METABOLISM IN VIVO OF ANTITUMOR IMIDAZOLYL 
DERIVATIVES OF MERCAPTOPURINES. 
Elion and George H. Hitchings. Wellcome 
Research Labs., Tuckahoe, N.Y. 

The pronounced antitumor activity and 
favorable chemotherapeutic indices of 6-(1'- 
methyl-4'-nitro-5'-imidazolyl)thiopurine (B.W. 
57-322) and 2-amino-6~-(1'-methyl-4'-nitro-5'- 
imidazolyl)thiopurine (B.W. 57-323) in a number 
of transplantable rodent tumors (Hitchings and 
Elion; Elion, Hitchings and Rundles, Proc. Amer. 
Assoc. Cancer Res. 1959) led to an investiga- 
tion of their tissue distribution and metabolic 
fate in vivo. The injection i.p. of S?>-label- 
ed B.W. 57-322 to mice bearing mammary adeno- 
carcinoma 755 resulted in the excretion in the 
urine of unchanged drug, 6-mercaptopurine, 6- 
thiouric acid and another radioactive metabol- 
ite. The extracts of the tissues revealed a 
high concentration of radioactivity in the 
spleen, somewhat less in intestine, liver and 
tumor. The oral administration of B.W. 57-323 
to mice and rats led to recovery in the urine 
of unsplit drug together with about 40% as 
thioguanine. Despite this large amount of 
splitting to thioguanine, B.W. 57-323 is only 
1/40 as toxic as thioguanine to mice when six 
doses are given orally over a ‘1-day period. 

In the tissue extracts of rats there is a 
difference in the relative amounts of mterial 
appearing unchanged and as thioguanine. In the 
liver the proportion of thioguanine is greater 
than in other tissues, in agreement with the 
marked activity of liver homogenates in 
splitting the drug in vitro (Bresnick, Fed. 
Proc. this issue). 


873 
PROPERTIES OF MYOSIN FROM NORMAL AND FAILING 


erg re a 
and Robert E SON.» ° . and 
Wutrition, Grad. School of Public Health, 
Univ. of Pittsburgh, Pittsburgh, Pa. 

Complete physical-chemical characterization 
of myosins isolated from hearts of healthy dogs 
and from those in congestive heart failure due 
to surgically-induced valvular heart disease 
has been carried out (Olson et al JCI 727, 
1956), Cardiac myosin from normal dogs (myosin 
A) has a molecular weight of 223,000 and is 
680 A long and 28 A thick, Its limiting vis- 
cosity number is 50 cgs units. Pre gery 
from dogs in congestive failure (myosin F) on 
the other hand, has a molecular weight of 
740,000 and is 1200 A long by 32 A thick, Its 
limiting viscosity number is about 350. Normal 
myosin seems to be a coil. During the devel- 
opment of heart failure, three myosin A 
molecules appear to aggregate in some unknown 
mamer to yield myosin F, Infrared spectra 
obtained in aqueous solution for the two 
myosins indicate that certain portions of 
myosin A which ordinarily form hydrogen bonds 
are masked in myosin F, These data, will be 
discussed in terms of a possible mechaniam of 
aggregation. It appears that chronic stretch 
of the myocardium, associated with valvular 


(Supported by from the Amer- 
ican Heart Association, The U.S. Public Health 
Service and The Lasdon Foundation, ) 
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THE ENHANCEMENT OF VITAMIN B)> AND IRON ABSORP- 
TION IN RATS. MEASUREMENT BY AN IN VIVO TECH- 
NIQUE. Leon Ellenbogen (intr. by E. L._ 
Patterson). Lederle Laboratories Div., Ameri- 
can Cyanamid Co., Pearl River, N. Y. 

Vitamin B)>Co or Fe°9 was fed orally for 5 
consecutive days together with various sub- 
stances to evaluate their effect on vitamin Bjo 
or iron absorption in the rat. The results of 
these studies were obtained by measurement of 
radioactivity in the excreta, certain tissues 
and direct measurement of the whole rat in a 
large plastic scintillation counter. Rats fed 
orally 100 my of vitamin B)> together with D- 
sorbitol or glucosamine hydrochloride absorbed 
approximately twice as much vitamin B)p as the 
rats fed 100 my without adjuvant. Citric acid, 
sodium terephthalate and L-sorbose were approxi- 
mately 30%, 40% and 80%, respectively, as ef- 
fective as sorbitol or glucosamine. In the 
iron studies 100 y Fe as FeS0),.7Hp0 resulted in 
about 50% more iron absorbed than was obtained 
with 100 7 Fe as FeCl3 or soluble ferric pyro- 
phosphate. Sorbitol at a level of 125 mg per 
day enhanced the absorption of Fe as FeS0O),.7H50 
about 55-70%. Sodium dioctyl sulfosuccinate 
and sodium diamyl sulfosuccinate enhanced iron 
absorption by about 10%. Citric acid had a 
slight inhibitory effect whereas sodium tere- 
phthalate decreased the absorption of ferrous 
sulfate 80% 
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AMINO ACID METABOLISM AND PROTEIN 
BIOSYNTHESIS IN THE PERFUSED DOG 


LIVER. David Elwyn, Jonas E. Richmond* 
Rapier McMenamy,” and William C, Shoe- 
maker.” Depts. of Biol. Chem, and Surgery, 
Harvard Medical School, Boston, Mass, 

Dog livers were perfused in situ at constant 
pressure with dog blood recycled through a 
pump-oxygenator, The change-over from nor- 
mal to external circulation was instantaneous, 
Glycine-1-C™, with and without mixtures of 
amino acids, was infused at a constant rate. 
Blood and liver samples were taken at succes- 
sive time intervals, The concentration of the 
individual unbound amino acids was measured 
in both liver and plasma, The radioactivities 
of glycine, serine, and some other amino acids 
were determined. The plasma proteins were 
separated into some twenty fractions, includ- 
ing serum albumin, by curtain electrophore- 
sis, The specific activity of each was meas- 
ured, Incorporation of C into several com- 
ponents of the liver subcellular fractions was 
also determined, Calculations have been 
made of the rates of clearance of individual 
amino acids by the liver; the rate of turnover 
of glycine in the liver; the rate of synthesis of 
serum albumin and other plasma protein 
fractions; and the rate of incorporation of gly- 
cine into the proteins of the subcellular 
fractions, The quantitative findings will be 
presented and their significance discussed, 
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RELATIONSHIP BETWEEN THE STEREOCHEMISTRY Op jy. 
ZYMATICALLY SYNTHESIZED CITRIC ACID AND Tue 
MECHANISM OF ACONITASE ACTION. 8. Englard, 
Dept. of Biochemistry, Albert Einstein 
of Medicine, Yeshiva University, New York | 6) 
The two isomers of stereospecifically lab]. 
ed monodeuterocitrate were synthesized 
cally starting with specifically deuterated 
malate obtained by the action of fumarase ay 
fumarate in D20 and 2) dideuterofumarate ip 
Each isomer was subjected to the action of 
itase, and the isocitrate thus formed was oxi. 
dized with TPN+ by isocitric dehydrogenase, thy 
resulting TPNH was reoxidized chemically, byt. 
lyzed, the nicotinamide isolated and anal: 
for deuterium, The nicotinamide derived fro 
the monodeuterocitrate prepared from monodey- 
tero-L-malate obtained by hydrating fumarate jp 
© was unlabeled. Conversely, deuterated nico. 
tinamide was obtained from the monodeuterocit. 
rate isomer originating from a,f dideutero-j. 
malate obtained by the enzymatic hydration of 
dideuterofumarate in HO. Since others have 
shown that fumarase and aconitase catalyze re. 
versible cis and trans additions, respectively, 
these results are compatible only with an asp. 
metric citrate molecule in which the 0H 
has the L configuration. In addition, since 
aconitase acts on the q and £ carbon substitu- 
ents which have the L configuration in both 
citrate and isocitrate, the stereochemical re- 
strictions imposed by the postulated common 
carbonium ion-enzyme intermediate, have been 
fully met. 


. 
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FEED-BACK CONTROL OF THE SYNTHESIS OF ENZYMES 
AND END-PRODUCT IN ARGININE BIOSYNTHESIS IN 
ESCHERICHIA COLI. H. L. Ennis* and L. Gorini, 
Dept. of Bacteriology and Immunology, 
Medical School, Boston, Mass. 

A metabolite can control its formation by 
acting either at the level of enzyme «ctivity 
or synthesis (Umbarger and Brown, J. Biol. 
Chem, 233:h15, 1958). With E. coli W, in 
which the synthesis of ornithine transcarbamy- 
lase(o. t.) is repressible, the response of th 
endogenous manufacture of arginine to added 
amounts of arginine, not exceeding that quanti 
ty which is endogenously synthesized was 
studied, The experiments were performed in 
continuous culture limited on glucose, Since 
no repression of o. t. was observed under these 
conditions, it was concluded that the endoge- 
nous synthesis of the complementary amount of 
arginine was inhibited. If this were not 80, 
a repression of enzyme synthesis would have — 
been observed (Gorini, Bull. Soc. Chim, Biol, 
France, In press). By using CJ arginine, we 
showed that practically all the arginine was 
incorporated into the protein and a plateau of 
incorporation was reached at the point of in- 
itial repression of 0. t. Ina parallel ex-— 
periment, using instead E, coli B, in which & 
enzyme is not repressible, we nevertheless 
foung, an analogous preferential incorporation 
of C*4 arginine into protein. Therefore, by 
stopping endogenous synthesis, the proto 
utilizes exogenous arginine as efficiently a 
the auxotroph, This occurs whether or not 


there is a repression of the openers of 
enzymes involved in arginine biosynthesis. 
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SM OF LYSOLECITHIN IN A SOLUBLE RAT 
yar SYSTEM. J.F. Erbland intr. by W.R. 
pioor), University of Rochester School of 
ledicine and Dentistry, Rochester, New York. 

A soluble enzyme system which degrades lyso- 
tecithin to fatty acid and GPC and concomitant- 
ly conver ts lysolecithin to lecithin has been 

. Q@arinetti et al., Biochim. et Bio- 
pays. Acta 30, 223, 1558). The former type of 
gaye activity has been reported by Dawson 

. Je, 64, 192, 1956). The hydrolysis 
Gener tin and the synthesis of lecithin 
and GPC are followed by quantitative paper 
chromatography. Using P32-labeled lysolecithin 
it has been shown that 9% of the added radio- 
utivity is incorporated into lecithin after 
thour at 37°C, There is also a net synthesis 
of lecithin. The reaction is nearly complete 
in about 40 min, The enzyme system has been 
studied over the pH range of 6.1 to 7.7, The 
effect of temperature, cofactors, and inhibi- 
tors has been studied. CoA, ATP, and glycer- 
ides have not yet been shown to stimulate 
lecithin synthesis. Cyanide inhibits the system 
slightly and Hg inhibits only at relatively 
high concentration. The kinetic aspects of 
the system have been studied at various sub- 
strate concentrations and certain thermo- 
dmamic calculations have been made. The en- 
sme system retains activity when stored in the 
frozen state but loses activity at 60°C. 

Activity also markedly diminishes upon dialysis. 
Attempts are underway to purify the enzyme 

(or enzymes) and to enhance the synthesis of 
lecithin from lysolecithin,. 
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WHOMER-DIMER EQUILIBRIUM OF FIAGELLIN FROM 


les a 8. R. Erlander* 
Eile ex Yoster.Depta. oF Bic 
and Chemistry, Purdue Univ., West 


lafayette, Indiana. 

As previously reported (Absts. of Papers, 
Lith Meeting, Amer. Chem. Soc., 27C, 1958) 
flagellin exists as a monomer (M.W.=ca. 20,000) 
below pH 3.8 and as a dimer at a pH above 4.5 
in the absence of salt. The dimer is stable up 
pH of ca. 12. An increase in ionic 
or a decrease in temperature increases 
emount of dimer in the transition region. 
wt. ave. M.W. throughout the measureable 
transition region corresponds to the uptake of 
5H per molecule of dimer. This uptake can be 
mst plausibly explained by the postulation 


i: 


of temperature on the equilibrium, values for 
af’, AH°, AS°, and were calculated. The 
mgitude of ( cal. mol-ideg™} at 25°C.) 
suggests that COO- groups in the dimer are 
lyirated. The fact that the dimer is stable 
from pH 3.8-ca. 12 may indicate that dimeriza- 
tim involves the COO~ and guanidinium ions. 

& the other hand, the possibility exists that 
the stability limits are governed by the net 


Neutralization of a part of the guanidinium 








Evans 
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FACTORS INFLUENCING THE ACTIVITY OF EXOGENOUS 
CYTOCHROME C. R.Estabrook (Intr. by W.Stadie) 
Johnson Foundation, Univ. of Penna., Phila. 
Previous studies have indicated that soluble 
cytochrome c is about 100 times less active 
than endogenous cytochrome c (Tsou. Biochem.J. 
50,493,1952). Present studies on the influence 
of cytochrome c on succinoxidase activity,using 
the cytochrome c deficient heart mscle prepar- 
ation, show that the K, for cytochrome c may 
vary 80 fold when the potassium phosphate buff- 
er concentration decreases from 0.2 to 0.02M. 
At low buffer concentrations the low concentra- 
tions of added cytochrome c approach an activ- 
ity equal to that of the endogenous cytochrome. 
The activity of added cytochrome c a)decreases 
with the increase in salt concentration; bd) is 
independent of the nature of the anion employ- 
ed; c)depends upon the nature of the cations 
present only insofar as they vary in their val- 
ency or charge. Thus while the inhibitory ef- 
fects of monovalent cations (K,Na,Li) are prac- 
tically the same they are lower than those of 
divalent cations (Mg,Ba,Ca,Sr)which in turn are 
mich lower than that of the trivalent cation 
Al. Calculations indicate that this effect is 
much greater than the change in ionic strength. 
Manometric studies show that potassium ion ser- 
ves as a competitive inhibitor with cytochrome 
c, presumably for a specific locus on the par- 
ticle; spectrophotometric studies of the influ- 
ence of varying potassium ion concentrations on 
the steady state of added cytochrome c indicate 
that the locus of inhibition to be between re- 
duced cytochrome c and cytochrome c oxidase. 
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ROLE OF URIDINE NUCLEOTIDES IN ASCORBIC ACID 
BIOSYNTHESIS, Carole Evans*, Allan H, Conney*, 
Natalie Trousof*, and J.J. Burns, National 
Heart Institute, Bethesda, Md, and Goldwater 
Memorial Hospital, N.Y. 

Although it is established that ascorbic acid 
is synthesized from glucose in rats via D- 
glucuronic and L-gulonic acids, the mechanism 
by which D-glucuronic acid is formed has not 
been defined, In an attempt to elucidate the 
systems involved, the following observations 
were made in rats: 1) Galactose-1-Cl4 is four 
times better as a pencunpee of ascorbic acid in 
vivo than is glucose-1-C*‘--the ascorbic acid 
formed from galactose-1-cl4 having 88% of its 
total C)4 in carbon 6, compared to 60% for that 
from glucose-1-C14, 2) Glucose-1-cl4 is con- 
verted to Deglucuronic acid and ascorbic acid 
in nephrectomized rats to about the same extent 
as in normal rats, 3) Rat liver has the enzymes 
required for the conversion of galactose to 
ascorbic acid through D-glucuronic acid, 4) An 
enzyme system is present in liver microsomes 
which converts UDP-glucuronic acid to a non- 
nucleotide substance which has been tentatively 
identified as D-glucuronic acid-1-P04 based on 
its lack of reducing property, reaction with 
carbazole and its phosphate content, These 
observations are in accord with a pathway for 
the biosynthesis of ascorbic acid in rats as 
follows: D-glucose (or D-galactose)—»UDPG~—? 
UDPGA—*+D-glucuronic acid-1-P0,—» D-glucuronic 
acid—>L-gulonic acid—» L-gulonolactone —>2-keto 
-L-gulonolactone—»L-ascorbic acid, 
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THE SCLUBILITY OF L-THYROXINE (Na) IN PHOSPHATE INCORPORATION OF GLYCINE INTO INSECT PROTEINS, 11s! 
BUFFER SOLUTION. H,E.EVERT (intr. by R.F. P. Faulkner and B. Bheemeswar (intr. by G, R, NUCI 
Furchgott) Dept. of Biochemistry, State Univ. Wyatt). Lab. of Insect Pathology, Sault Ste, pir! 
of N.Y., Downstate Med. Center, Brooklyn, N.Y. Marie, Ont., Canada. gc 
Winnek and Schmidt ,J,Gen,Physiol.19 ,733 ,1935 Glycine-Cl4 was injected into larvae of the ! 
reported that no measurable solubility could be silkworm (Bombyx mori L.) After suitable inte, tor: 
determined for dl-thyroxine in water. However, vals, the blood, gut, fat body, and silkglang anis 
solubilities were given for 40 per cent aqueous were removed, dropped into 5% TCA, ground, and opt 
urea solution, dioxan, ethylene glycol and pro- washed to remove acid soluble materials, nucle; the 
pylene glycol. The present work is concerned acids and lipids. Residual protein was countes,— as ¢ 
with the solubility of L-thyroxine(Na) and rele- Protein of the above tissues from fifth-instar The 
ted compounds in phosphate buffer ,0.013M in the larvae was labelled within 3 minutes after ip. suet 
pH range,7.2 to 7.8 at 25°C and 38°C.The effect jection of 2 pc. glycine-Cl4, Activity in sin | diff 
of ionic strength on the solubility was invest- gland and fat body proteins was more than ten tis: 
igated by varying the NaCl concentration.Brief- times that of gut and blood. Measurements 15 no I 
ly the procedure for the solubility studies was minutes after injection indicate that incorpor. non: 
as follows: 15.4 mg. l-thyroxine (Na) was susp- ation into gut, fat body and silkgland varies the 
ended in 125 ml. of phosphate buffer, 0.013 M with stage of development. Glycine-Cl4 was live 
at 25°C and 38°C and the equilibrated suspensi- also incorporated in vitro into proteins of I ac 
on filtered through Whatman no. 40 filter paper. silkgland chopped and incubated aerobically in and 
The clear filtrate was concentrated under redu- potassium phosphate (pH 7.3). If potassium to ¢ 
ced pressure to a volume of less than 10 ml.The ions are replaced by sodium, or air by nitrogen, lab: 
cloudy material was quantitatively transferred labelling is reduced. Glucose and ribose have mm 
to a 10 ml. volumetric flask and 4 ml. aliquot little effect on incorporation, but L-malate to t 
portions were polarographicelly analyzed using stimulates at least fourfold. Pyruvate, phenyl. (Wor 
a method similar to that described by Evert, pyruvate, and &-ketoglutarate also stimulate, Ator 
Arch.Biochem,Biophys.49, 93,1954 for 3',3,5-tri- Pyruvic oxime, hydroxylamine and cyanide inhitit | Pwo! 
iodothyronine. At physiological pH, u.v. spect- incorporation of glycine-Cl4 in the presence Hei! 
rophotometric titration deta indicate that the of malate. Pyruvic oxime is an inhibitor of 
solubility may be correlated with the dissocia- transaminases (Bheemeswar and Faulkner, J, In- 
tion of the phenolic hydroxyl group.Tentatively, sect Physiol., in press), The effects Ra 
the solubility of L-thyroxine (Na) in phosphate ruvic oxime and of keto acids suggest that 
buffer (0.013 M) at pH 7.4 and a total ionic transaminations are involved in glycine incor- 


strength of 0.028, was determined to be 1.4 x poration. 
1077 moles per liter at 25°C. 
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EFFECT OF MAGNESIUM IONS ON THE ATP-P,2¢ GLUCURONIC ACID KINASE IN PHASEOLUS AUR3US ANT? 
EXCHANGE REACTION ASSOCIATED WITH OXITMTIVE SEEDLINGS, -D, S. Feingold, &, F. Teufeld* and A, | 
PHOSPHORYLATION IN RAT LIVER MITOCHONIRIA. W. Z. Hassid. Dept. of Agricultural Biochemis- Lf) 
A. B. Falcone (intr. by A. E. Harper). VA try, Univ. of California, Berkeley. Tht 

Sp. v. of Wisconsin, Madison. A mitochondrial preparation from mung bean Cow 

Intact rat liver gitochondria catalyze the seedlings, suspended in 0.5 M tris(hydroxy- 

incorporation of P;3 into ATP in the absence methyl)aminomethane buffer, pH 7, was incubate pois 
of added oxidizable substrate (Boyer, Falcone, with C+4 labeled D-glucuronic acid, ATP, MeCl,,§ fur 
and Harrison, Nature, 17:01, 195; Swanson, and NaF. Upon electrophoretic separation of tug der 
Biochim. et Biophys. Acta, 20:85, 1956). This reaction products a new radioactive compound a-§ sé 
exchange reaction is thought to represent the peared which had a mobility identical with that pha: 
transphosphorylation reactions associated with of Deglucuronic acid l-phosphate (GA-1-P), This bee 
the process of oxidative phosphorylation in the comfound was identified as GA-1-P by the facts of § 
respiratory chain. Studies conducted in this that (1) hydrolysis with seminal phosphatase ~y 
laboratory indicate that added magnesium produced glucuronic acid, and (2) that hydro- s 
exerts a definite inhibition of the afore- lysis with 1N HCl at 100° for 15 minutes yielde hav 
mentioned exchange reaction. Thus with no a mixture of glucuronic acid and glucuronolac- sid 
added magnesium the rate of exchange is maximal, tone. When the phosphorylated compound was the 
at a concentration of 5 X 1073 M there is 30% incubated with UTP and mung bean pyrophosphor- | a di 
inhibition and at 10-2 M there is 50% inhi- ylase (Feingold, Neufeld and Hassid, Arch. wit 
bition. Variation of the amount of ATP in the Biochem, Biophys., in press) UDP-glucuronic pou 
system does not abolish the inhibitory effect acid was formed. The latter was identified by gro 
of magnesium. The inhibition is independent its enzymatic conversion to UDP=pentose and -¥ 
of small amounts of ADP formed during the UDP-galacturonic acid when incubated with a 2 
incubation period. It is felt that the above particulate preparation from asparagus (Neufeli, ant 
observations may be of significance in account- Feingold and Hassid, J. Am. Chem. Soc. 80:43, —  aci: 
ing for some of the in vivo manifestations 1958), Since a-GA-1-P is converted to UDP- eth 
associated with variation of magnesium ion glucuronic acid by mung bean pyrophosphorylase ack 
concentrations in physiological and while 8-GA-1-P is not, the enzymatically forne very 
pharmacologic ranges. GA-l-P is of the a4-configuration. any 
appe 

assi 

pine 

ina 











ase tare 





Led by 


1a 
leufelé, 
): 130, 
)P- 
rylase 
formed 





plOCHEMISTRY 225 


tas DISTRIBUTION OF THE NEUTRAL DEOXYRIBO- 

— (DNAse I). Robert N. Feinstein and 
Yirich Hagen*ft Div. Biol. and Med. Research, 
irgonne Natl. Lab., Lemont, Ill. 

As the result of the work of many investiga- 
tors, it now seems certain that there exist in 
gnimal tissues two deoxyribonucleases, one 
optimally active around neutrality (DNAse I), 
the other at about pH 5.2 (DNAse II), as well 
as an inhibitor and an activator for DNAse I. 
The demonstration of DNAse I activity in tis- 
sues other than pancreas has been extremely 
difficult due to the high concentration in most 
tissues of the DNAse inhibitor. Pancreas has 
no DNAse inhibitor. We have found that the 
non-ionic detergent Triton X~-100 will destroy 
the inhibitor of a variety of tissues (e.g., 
liver, kidney) and permit observation of DNAse 
lactivity. The inhibitor is labile to aging 
and to exposure to extremes of pH, as well as 
to contact with the detergent, and these 
labilities are exploited to demonstrate maxi- 
mm enzyme activity. Data will be presented as 
to tissue distribution of enzyme and inhibitor. 
(Work performed under the auspices of the U.S. 
Atomic Energy Commission.) 
fuiorld Health Organization Fellow from 
Heiligenberg Institute, Heiligenberg, Germany. 
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ANTITUMOR ACTIVITY OF RESERPINE. John Field 
A, Miveles#, E. Ce Dolendo* and Milton C. 

%- Depts. 0 c stry, 
Thiv. of Southem Califomia and Los Angeles 
County General Hospital, Los Angeles. 

After Goldin et al (Science 125: 156,1957) 
pointed out the antileukemic effect of reserpine 
further studies in other tumor tems were un- 
dertaken in these laboratories. A variety of re- 
serpime, promazine (phenothiazines) and other 
pharmacologic depressants and tranquilizers have 
been evaluated. Marked inhibition of the goo 
of Sarcoma 180 and RC carcinoma in mice h n 
induced with minute doses of reserpine and less 
er inhibition, by rescinnamine, raunormine and 
several esters of reserpic acid. The promazines 
have had no antitumor activity. Although con- 
siderable ee loss occurred in the mice with 
the tumor inhibition, there did not appear to be 
adirect correlation between the two factors. 
Within the limitation of the relatively few com- 
pounds studied, it would appear that the acyloxy 
group in position 3 of the quinolizine nucleus 
is required for antitumor activity. The nature 
of the aryl moiety within the acyloxy group is 
of some signifance. Compounds which have shown 
ca, | pao et mee mene Wt oe 

-trimethosybenzoic acid; rim- 
sthoiyelnnanic acid, 2-aathyi-L-n-propeayeenscio 
acid and 2,6 dimethyl-l-n-propoxybenzoic acid. 
Reserpine, the pod Ge fo, ~trimethoxybensoic 
acid, has been considerably more effective than 
any other agent examined to date. It would 
appear that a specific chemical configuration is 
associated with the antitumor effect of reser- 
pine compounds and the mild accompanying 
inanition is probably of no relevance. 
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BIOSYNTHESIS OF LIPIDES BY ASCITES TUMOR CELLS. 
D. L. Fillerup (intr. by I. Zabin). Dept. of 
Nuclear Medicine and Radiation Biology, UCLA 
School of Medicine, Los Angeles, Calif. 

It has been shown that ascites tumor cells 
in vitro absorb and metabolize fatty acids from 
the albumin complex (Fillerup and Mead, J. 
Biol. Chem., 233, 98, 1958). Continued studies 
have now revealed the types of lipides formed 
by the cells and released into the medium. 
After incubation of the cells in ascitic fluid 
or buffer, the lipides of the cells and super- 
natant medium were extracted and separated by 
silicic acid chromatography. Maximum activity 
in the cells after 10 and 60 minutes appeared 
in the phospholipide fraction followed by 
triglyceride. In the supernatant solution, 
diglyceride was equal to triglyceride at 60 
minutes but exceeded it at 10 minutes. Ti se 
results may reveal the sequence of synthesis of 
lipides by these cells. 
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PHYSIOLOGIC AGENT FOR THE UPTAKE OF FERRIC ION 
BY APOFERRITIN. R. A. Finebe D. Ke Kasbekar, 
and M. W. Loewus e « Tarver). 2 0. 
Biochemistry, Univ. of California School of Med, 
San Francisco. 

Iron uptake by apoferritin requires ferrous 
ion and Op (Bielig and Bayer, Neturwissenschaft- 
en 42:125, 1955). Thus serum iron 
De reduced in an aerobic environment to be 
transferred to storage. A liver extract medi- 
ated the uptake of ferric ion by apoferritin; 
and of a series of biological reducing agents 
tried in place of the extract, only ascorbic 
acid was effective (Loewus and Fineberg, Biochim. 
et Biophys. Acta 26:41, 1957). Subsequent work 

shown an ascorbate oxidase preparation 
inactivated the extract. It was also inacti- 
vated by an anion exchange resin (Dowex 1). An 
active fraction could then be eluted from the 
resin at pH 4. Its activity was greatly in- 
creased by adding the resin-inactivated extract. 
The latter similarly potentiated the activity of 
ascorbic acid. This effect was mainly due to 
traces of hemoglobin in the liver extract. By 
gradient elution of the extract from the ion ex- 
change column, a highly purified active prepara- 
tion was obtained which closely resembled ascor- 
bic acid in its ultraviolet light absorption ani 
indophenol reduction. Further evidence will be 
presented on the identity of the active princi- 
ple, and the question will be discussed whether 
vitamin C has an important physiologic role as 
the specific reducing agent required for iron 
storage. 
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EVALUATION OF HEMOPOIETIC EFFECTS AND INHIBITION PURIFICATION AND STRUCTURE CF SECRETIN, RESTS 
OF MOUSE SARCOMA 180 IN YOUNG MICE: THE EFFECTS Fishman (Intr. by Milton Levy). N.Y.U. colina, mzYl 
OF BIS-MESYLATES RELATED TO MYLERAN. Wayne H. of Dentistry and Medicine, Sidns 
Finley and J. W. Woods. (Intr. by E. B. Car- Application of paper chromatography te a high PW. 
michael). Dept. of Biochem., Univ. of Ala. Med. ly purified commericial secretin (Lilly) faiie of W: 
Center, Birmingham, Ala. to separate secretin from peptide impurities, We 
In an attempt to relate steric factors to bio- Column chromatography on Dowex 50 and IRC=§ tital 
logical activity cis- and trans-1,4-dimethane- also failed. Paper electrophoresis at pH 3 dria 
sulfonyloxy-2-butene and 1,4-dimethane-sulfonyl- showed active secretin moving rapidly towards hast 
oxy-2-butyne were prepared and their activities the cathode and separating from other materials, can | 
compared to that of Myleran (1,4-dimethanesul- Secretin was assayed in dogs with pancreatic comp< 
fonyloxybutane). The isomeric butenes were pre- fistulas, Paper impurities rendered the m. Crane 
pared, by a method to be reported elsewhere, terial unsuitable for further studies. Similar 1958, 
with a geometrical purity of approximately 98% separa*+ion was produced on starch blocks but tions 
as determined by infra-red spectroscopy. Studies recovery of both peptide material and activity Proc. 
in mice indicate a decreasing order of toxicity, was poor, Using polyvinyl er as the sup- fect 
1,4-dimethanesulfonyloxy-2-butyne, Myleran and port, recovery of up to 85% of highly active of th 
cis-1,4-dimethanesulfonyloxy-2-butene, and secretin was achieved. Electrophoresis at enzyt 
trans-1,4-dimethanesulfonyloxy-2-butene. 7.5 gave better separation with secretin mi- gives 
Against Mouse Sarcoma 180 these same compounds grating toward the cathode as a streak and in deper 
showed a decreasing effectiveness as indicated: purities toward the anode. When the streak KCN, 
trans-1,4-dimethanesulfonyloxy-2-butene, was eluted and rerun it moved as a single com taine 
Myleran, 1,4-dimethanesulfonyloxy-2-butyne, pact band. This material was used for further the ¢ 
cis-1,4-dimethanesulfonyloxy-2-butene. Effects studies. The pI was found to lie between mi and ¢ 
upon the hemopoietic system, as measured by de- 10-11 by paper electrophoresis. Quantitative cedur 
creases in WBC and bone marrow changes, were analysis of the amino acijs in a hydrolysate other 
least evidenced in the trans-2-butene derivative, by column chromatography gave good molar ra- ly tr 
most pronounced for the 2-butyne and cis-2- tios between components and a minimal MW of Pump 
butene derivatives, while the effect of Myleran 4,400. Isoleucine was the sole C terminal reple 
was found to be less than the trans- but more amino acid found and arginine the sole N tem gous 
than the cis-2-butene and 2-butyne. inal amino acid. deriv 
see 4 
The e 
enzyt 
discu 
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RATE-LIMITING STEPS OF THE GLUTAMIC DEHYDRO- MECHANISM OF ENZYMATIC FORMATION OF THREONINE EFFEC 
GENASE REACTION. Harvey F, Fisher (intr. by FROM O-PHOSPHOHOMOSERINE. Martin Flavin and PYRID 
T. T. Tchen) Edsel B. Ford Inst. for Med. Res., Clarence Slaughter.* Natl. Heart Inst., CHOLI 
Detroit, Mich. Bethesda, Md. H,0,_ 
The demonstration of the integrity of the The enzymatic formation of threonine from Army 
B-carbon-hydrogen bonds of a-ketoglutaric acid homoserine has been shown by Watanabe et al. TM 
in the course of the liver glutamic dehydro- (J. Biochem. 43:283, 1956) to involve 2 steps pyri 
genase reaction (Fed. Proc. 17: 220, 1958) -has in yeast, a phosphorylation by ATP to yield treat 
considerably narrowed the list of possible O-phosphohomoserine, and second an isomerize- methy 
mechanisms. In an attempt to distinguish be- tion accompanied by elimination of P; to form Proce 
tween the remaining possibilities, a systematic threonine. We have confirmed their results, ha 
investigation of the effects of isotopic sub- and identified the enzyme catalyzing the second § 2-PAll 
stitution of hydrogen atoms on the various step in extracts of wild-type Neurospore 5297. bis q 
substrates has been undertaken. Preliminary It is undetectable in extracts of a threonine- super 
results have shown that B,B,-dideutero, a-keto- requiring mutant, 35423. The formation of milti 
glutaric acid yields the same maximum velocity threonine from phosphohomoserine in 5297 ap- fluor 
as does the unsubstituted substrate, but has a pears to be catalyzed by a single enzyme, which § ‘inet 
somewhat lower Michaelis constant. These B- has been purified 200 fold. The reaction is also 
carbon-hydrogen bonds, then, are not stretched almost completely dependent on added pyridoxal hich 
in the rate-limiting step of the reaction at phosphate in extracts, but is less so with Thile 
high substrate concentrations, but apparently purified enzyme. When the reaction is carried ascri 
are stretched in some previous step of enzyme- out in the presence of tritium-labeled water choli 
substrate complex formation. In order to in- with purified enzyme, in presence or absence struc 
terpret such effects in greater detail it has of added pyridoxal phosphate, threonine agent 
been found necessary to extend previous stud- isolated after varying incubation periods is activ 
files on the kinetics of the reaction. A marked found to contain small amounts of tritium, ment 
inhibition by high concentrations of DPNH has corresponding to the aquisition from the evalu 
been found. The dissociation constant of the solvent of 0.09 to 0.13 atoms of hydrogen per prese 
first complex formed has been found to be e- mole. Degradation of the labeled threonine 
qual to the apparent Michaelis constant of the indicates that at least 3/4 of its tritium is 
reaction in the direction of glutamic acid in the alpha position. From these results it 
formation. The mechanism of the reaction will is concluded that the reaction probably does 
be discussed in terms of primary and secondary not proceed through an olefinic intermediate 
isotope effects and kinetically determined such as vinylglycine. 
rate-limiting steps. 
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TION OF SUCCINOXIDASE ACTIVITY BY CO- 
BNZYME Q IN ACETONE-EXTRACTED MITOCHONDRIA. 
sidney Fleischer and R, L. Lester (intr. by 
P.W. Wilson). Inst. for Enzyme Research, Univ. 
of Wisconsin, Madison. 

We have found that coenzyme Q,, can be quan- 
titatively extracted from beef neSre mitochon- 
dria with acetone. The extracted preparation 
has no succinoxidase activity. This activity 
can be restored by the specific addition of 
compounds of the coenzyme Q class (Lester, 
Crane, and Hatefi, J. Am. Chem. Soc. 80, 4751, 
1958) or by mitochondrial lipoprotein prepara- 
tions which contain coenzyme Qi9 (Basford, Fed. 

. 17:186, 1958). Cytochrome c has no ef- 
fect when added alone but does enhance activity 
of the extracted system in the qvennnse of co- 
enzyme Q. As little as 5 X 10°’ M coenzyme Qi0 
gives a measurable response. The coenzyme Q- 
dependent activity is inhibited by antimycin A, 
KON, and NaN3. Similar results have been ob- 
tained with rat liver mitochondria, indicating 
the generality of these findings. Tocopherol 
and carotinoids are also removed by this pro- 
cedure. Neither tocopherol, Tween 80 or any 
other compounds which activate particles brief- 
ly treated with isooctane (Redfearn and 
Pumphrey, Biochim.Biophys.Acta 30:437, 1958) 
replace coenzyme Q in this system. (For analo- 
gous results obtained by acetone extraction of 
derivative particles of beef heart mitochondria 
see abstract by K. S. Ambe and F. L. Crane.) 
The effect of acetone-extraction on other 
enzymatic activities of mitochondria will be 
discussed. 
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EFFECTS OF 1,1'-TRIMETHYIBNE BIS (4-FORMYL 
PYRIDINIUM BROMIDE OXIME), TMB=-4, ON ANTI- 
CHOLINESTERASE POISONING. it 

- U.S. Army Chemical Warfare Labs, 
Army Chemical Center, Md. 

TMB-4 has been reported superior to 
pyridine-2-aldoxime methiodide (2=PAM) in the 
treatment of rats poisoned with isopropyl 
mthyl phosphonofluoridate (GB) (E. Bay et al, 

s E B » 98, 107, 1958). 
Ina test of the relative effectiveness of 
2-PAM and TMB-4, in vivo and in vitro, the 
bis quaternary compound has been shown to be 
superior to 2=PAM in protecting rats against 
mltiple 1D50's of diisopropylphosphoro- 
fluoridate, tetraethyl pyrophosphate, ethyl 
dimethylamido phosphorocyanidate, and GB, and 
also as a reactivator of eel cholinesterase, 
which had been inactivated by the same agents. 
While the therapeutic action of TMB-4 may be 
ascribed at least in part to regeneration of 
cholinesterase activity, its similarity in 
structure to certain ganglionic blocking 
agents suggests an anti~acetylcholine 
activity which could be useful in the treat- 
ment of anticholinesterase poisoning. An 
evaluation of this possible mechanism will be 
presented, 
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ALTERED THYROXINE CONJUGATION IN GUNN RATS. 
EB. V. Flook and Je Le Bellman# Maye Clin., 
Rechester, Minn. 

The congenital jaundice of the Gunn strain 
of rats is due to a defect in the conjugation 
of bilirubin with gluouronic acid (Sohmid, 
Axelrod, Hammaker and Swarm: J. Cline Invest. 
37: 1123, 1958). Thyroxine, like bilirubin, 
is excreted in the bile as the glucuronide 
(Taurog, Briggs and Chaikoff: J. Biele Chem. 
194: 655, 1952), and accepts gluouronic acid 
from uridinediphosphategluouronic acid in 
microsome preparations (Isselbacher and 
Axelrod: Js Ame Chem. Soc. 772 1070, 1955). 
We have investigated the ability of the Gunn 
rat to conjugate thyroxine, triiodothyronine, 
and the acetio acid and propionic acid 
derivatives of the latter, with glucuronic 
acid. when r231-1abelea thyroxine or triiode- 
thyronine is given intravenously, the Gunn rat 
exoretes less I231 in the bile than does the 
normal rat. Chromatography on a kieselguhr 
column shows that there is very little, if any, 
thyroxine glucuronide in the bile. Paper 
chromatography indicates that other metabolites 
are present in the bile with Rf's equal to er 
less than that of iodide in the butanol- 
diexane-ammonia system. Column chromatograms 
of bile of Gunn rats injected with triiodo- 
thyreacetic acid and triiodothyropropionio acid 
show large peaks of conjugates of these acids, 
whioh are hydrelyzable with B-glucuronidase. 
The metabolism of thyroxine is definitely al- 
tered in the Gunn rat, but some related com- 
pounds are conjugated with glucuronic acid. 
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ONCOTINE, A TUMOR GROWTH AND GLYCERALDEHYDE 
DEHYDROGENASE INHIBITOR FROM BEEF SPLEEN. 

Paul J. Fodor and C. Funk. N. Y. Med. College 
and Funk Fndn. For Med. Research, New York. 

A crystalline water soluble fraction from 
beef spleen was reported by C.Funk et al. to 
inhibit the growth of the transplanted sarcoma- 
180 upon subcutaneous injection into mice. 
(Bull. Funk Fdn. No. ll, 1955). The same frac- 
tion proved to be a potent inhibitor of glyco- 
lysis by homogenates of the sarcoma-180 and of 
the Flexner-Jobling carcinoma under conditions 
established before. (Arch. Biochem. Biophys. 
TL, 403; 76, 245). Further study of this effect 
with the aid of crystalline enzymes revealed 
that oncotine inhibits glyceral: dehydro- 
genase(GDH), but not lactic acid dehydrogenase. 
The inhibition of glycolysis and of can be 
reversed by glutathione. The breakdown of ATP 
by rat liver homogenate is also inhibited by 
oncotine but that by tumor homogenates only to 
a@ very small degree. A good correlation was 
found between the effect of N-ethyl maleimide 
(NEM) and oncotine. Oncotine like NEM seems to 
act specifically upon SH-enzymes and its effect 
increases with the SH-group dependency of the 
enzymes. A close correlation was observed be- 
tween the tumor growth inhibiting effect in vi- 
vo and the inhibitory effects in vitro. Both in- 
creased after the material was twice recrystal- 
lized from MeOH. Oncotine forms both a sulfate 
and a picrate. The N-content of the first is 
22.7 % in the purest preparations so far obtai- 
ned. 
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THE PREPARATION OF PROTEOLIPIDES. Jordi Folch, 
G.R, Webdster*, and M,Lees*. McLean Hospital, Wav 
erley,and Harvard Med. School, Boston,Mass. 

A procedure has been developed for the near- 
ly quantitative isolation of brain white mat- 
ter proteolipides(J. Biol. Chem.191:807,1951) 
containing little or no free lipides. A 3% 
aqueous emlsion of total pure tissue lipides 
and proteolipides(J. Biol. Chem.226:497, 1957) 
is centrifuged at 5000 rpm for one hour. Pro- 
teolipides and some gel-like material collect 
as a precipitate while the bulk of free lipides 
remains in the supernatant which is discarded. 
The precipitate is washed thrice by suspending 
in water and centrifuging as above. The last 
supernatant is only slightly opalescent. The 
precipitate is again suspended in water and 
centrifuged at 1000 rpm for 10 min. The super- 
natant, which contains the gel-like material 
is discarded and the precipitate is dissolved 
by addition of sufficient 2:1 chloroform:meth- 
anol v/v to form one phase with the water pre- 
sent. To the solution, sufficient water is 
added to bring the concentration of water in 
the solvent mixture to 25% by volume. The sol- 
utes recovered from the lower phase of the re- 
sulting biphasic system are extracted twice 
with 70-fold their weight of diethyl ether,and 
twice with 80-fold their weight of ethanol. 
The final residue, which is readily soluble in 
2:1 chloroform:methanol nearly saturated with 
water, consists of 80-90% protein,1.0-1.2% P, 
and 0.5-2.0% carbohydrate(as galactose). It 
accounts for 85 to 100% of the proteolipide 
protein in the starting tissue extract. (Sup- 
ported by Grant B-130 of Natl. Insts.of Health) 
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FURTHER STUDIES ON PEPTIDES A AND B OF CO- 
FIBRIN. J. E. Folk, Jules A. Gladner™ and K. 
Laki* (National Institutes of Health, Bethesda, 
Md.) 

The separation, purification, amino acid 
composition, kinetic-molecular properties and 
partial amino acid sequences of peptides A and 
B of Co-fibrin have been reported (Gladner 
et al, Journal of Biological Chemistry, 
January 1959, Folk et al, Journal of Biological 
Chemistry, January 1959). These two acidic 
peptides which are formed as a result of the 
action of bovine thrombin on purified bovine 
fibrinogen are separated and purified by an 
improved chromatographic procedure. A salt- 
free aqueous solution of the peptides is placed 
on a cellulose adsorbent column in the cold and 
the peptides eluted with a linear gradient of 
0.225 M to 0.3 M potassium acetate pH 4.5. 
Separation is complete in less than two hours. 
Treatment of peptide A with N HCl (20 hrs. at 
37° C) results in the formation of two major 
peptide fragments and reveals the location of 
the two proline residues in the center of the 
peptide A chain. Treatment of peptide B with 
N HCl (20 hrs. at 25° C) removes the sulfate 
from the tyrosine-O-sulfate residue and renders 
the peptide more susceptible to chymotryptic 
degradation. 
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EFFECTS OF ALCOHOLS AND INDOLE DERIVATIVES 
ON CHYMOTRYPSIN. R oster (Intr. by 1, 
Leon Campbell) State Coll. of Wash. Pullman 


Chymotryptic hydrolyses may be considered 
as occuring in two steps, the first being 
acylation of the enzyme and the second the 
solvolysis of the acylated enzyme. Three 
factors which affect these two steps in dif. 
ferent ways have been investigated. An ine 
crease in ionic strength speeds up the 
acylation but not the solvolysis. In 
specific inhibitors slow the acylation but 
not the solvolysis. Alcohols affect mainly 
the solvolytic reaction in contrast to the 
other two factors. Interactions of these 
factors have been determined and the implicat- 
ions of these on the mode of action of 
chymotrypsin will be discussed. 
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THE STEROID INHIBITION OF PAH TRANSPORT. E.C. 
Foulkes (intr.by Z»Miller) May Inst. for Med. 
Rese, Jewish Hosp. and Dept.Physiol., College 
of Medicine, Univ. of Cincinnati, 0. 

We have recently described the stages invol- 
ved in the intracellular accumlation of p- 
aminohippurate (PAH) by rabbit kidney slices 
(Am.JePhysiol.196). Among these steps are a 
facilitated diffusion reaction at the cell ma 
brane followed by a concentration reaction witr 
in the cell. In studies on the steroid inhib- 
ition of PAH transport it proved possible to 
localize the action of these compounds at the 
level cf the cell membrane rather than of the 
intracellular phase. The following steroids 
were tested: cortisone, hydrocortisone, 9-6 
fluorohydrocortisone; all inhibit PAH transport 
at the cell membrane only. The action of hydre 
cortisone was studied in greater detail. Wash 
ing the slices with fresh Ringer solution 
reverses the hydrocortisone inhibition. By reir 
cing the temperature from 37 to 24°C the rate 
of the membrane reaction is slowed relatively 
to the permeation of PAH into the interstitial 
space. The PAH concentration at the membrane 
then approximates that in the medium and a kit 
etic analysis of inhibitor action on the mem 
brane may be performed. The steroid inhibition 
is little altered by large variations in PAi 
concentration. Values were obtained for the 
affinity of the PAH carrier to both PAH and hr 
drocortisone. Simltaneously the uptake of stéP 
oid by the slices was determined. From these ¥ 
sults an estimate may be made of the concentrt 
tion of the PAH carrier in the cell membranes 
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of Pediatrics, University of Wisconsin 
fetical School, Madison, Wisconsin, 

The following differences were observed in 
two strains of leukemic rats ( J and 302) 
cmpared to normal rats: Increases in liver 


poy weight; decreases in liver glycogen. 

blood sugar, and activation of FDPase after 
proteolysis with papain; there were no differ- 
qces in liver succinic dehydrogenase 

wtivity per unit of body weight. The 
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THE INFLUENCE OF ACCLIMATIZED HYPOXIA 
(N PYRUVATE METABOLISM. AeDeFreedman™ 
and S.Graff, Dept. of Biochemistry, 
Columbia University. 

Previous studies (Freedman and Graff, 
J.Biol.Chem.e2333; 292,1958) have indicat- 
ed that the mode of entrance of pyruv- 
ate into the TCA cycle of the rat live 
et is influenced by nutritional status. 
The specific labeling pattern of isolae 
ted glutamic acid was used to distin- 
guish between the pyruvic acid made a- 
vaiilable for oxidation via acetyl CoA 
and that used for dicarboxylic acid syn= 
thesis. Similar studies were made in 
rats acclimatized to 8.5% O2 because we 
had observed that acclimatization in-= 
duces alterations in metabolism. Rats 
wlleacclimatized to 8.5% O2, both 
fasted and well-fed, were given alanine=- 
'# by intracardiac injection. One hr 
later the liver was removed, and glu=- 
tamic acid isolated and sequentially 
degraded. The relative radioactivity of 
carbon V measures acetyl CoA formation, 
ind the radioactivity of carbons II and 
Ill measures dicarboxylic acid synthe- 
sis, Almost no acetyl CoA was formed in 
the livers of normal fasting rats, but 
Considerable conversion took place in 
the livers of fasted hypoxic rats. 
Feeding of both normal and hypoxic rats 
Intreased this conversion. The extent 
of alterations produced by hypoxia va- 
tes in other tissues. The significance 
of these changes will be discussed. 
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OPTICAL ROTATION AMD THE CONFIGURATION OF: POLY- 


NUCLEOTIDES . Jecques RB. Freseo'(iatr. by P. 
Doty). Chem. Dept., Harvard Univ. ,Cambridge. 


It has been found that macromolecular con- 
figuration makes a significant contribution to 
the optical activity of polynucleotides. This 
contribution has been isolated from that due to 
asymmetric centers of covalent origin. The [a]p 
of enzymatically synthesized polyribonucleotid- 
es and DNA was studied at 25°C where three type 
of conf tions are defined ; I.two-stranded 
helices (DNA,poly A+U, poly A+A); II. irregular 
partially hydrogen-bonded single chains (poly A, 
denatured DNA)3 III. randomly coiled, non-hydro- 
gen-bonded single chuins (poly U). A marked 
trend towards higher positive [a}p with increas 
ing hydrogen bond content was observed, with 
the completely helical complexes exhibiting the 
highest rotations. When nearly complete disrup- 
tion of the hydrogen bonds was effected at el- 
evated temperatures or with urea for types I 
and I1(accompanied by collapse of whatever con- 
figuration existed at 25°C) their positive [a]p 
dropped to values close to that for type III.at 
25°C. Over the course of the thermally induced 
changes, the decrease in [a]p paralleled the 
loss in ultraviolet hypochromicity. This, and 
the magnitude of the optical rotation change 
suggest that there is a significant amount of 
helical order in partially-hydrogenbonded sin- 
gle chain polynucleotides. The relevance of 
these findings to RNA structure has been demon- 
strated by H. Boedtker (unpublished). 
*Established Investigator of the American Heart 
Association 
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EFFECT OF THREE CHELATING AGENTS ON THORIUM 
RETENTION. Joan F. Fried”, Arthur Lindenbaum 
and Jack Schubert. Div. Biol. and Med. 
Research, Argonne Natl. Lab., Lemont, Ill. 

Two compounds closely related to ethylene- 
diaminetetraacetic acid (EDTA), diethylenetri- 
aminepentaacetic acid (DTPA) and bis-amino- 
diethylethertetraacetic acid (BAETA), are more 
effective in the removal of plutonium and rare 
earths even when treatment is delayed. Since 
the formation constant of DTPA with Th(IV) is 
higher than that of EDTA, DTPA was expected to 
be more effective than EDTA in removing thorium 
also. Rats were treated with DIPA and EDTA 
intermittently starting 48 hours after intra- 
venous administration of Th@>4. The urinary 
excretion of Th©-+ from the beginning of the 
treatment to the time of sacrifice 6 days later 
was 26.0 + 0.5% of the injected dose for the 
DTPA-treated rats, as compared with 5.1 + 0.2% 
for the EDTA-treated and 1.5 + 0.06% for the 
controls. The corresponding values for skele- 
tal retention of Th for these groups were 
43+ 3, 60 t 2 and 60 t %, respectively. 
Excretion and tissue retention data for this 
and other experiments using both BAETA and DTPA 
under other conditions will be presented. DTPA 
produced a much greater increase in ultrafil- 
terability of Th from plasma than did EDTA or 
BAETA. These studies, as well as titration 
measurements, confirm the stronger chelating 
properties of DTPA for Th(IV) as compared with 
EDTA or BAETA. (Work performed under the 
auspices of the U.S. Atomic Energy Commission.) 
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RELATIONSHIPS BETWEEN PEPTIDE SEQUENCES IN WOR- ISOLATION OF SEVERAL RELAXIN-ACTIVE COMPONENDS ed 
MAL AMD ABNORMAL GAMMA GLOBULINS, Melvin Fried* BY COUNTER-CURRENT DISTRIBUTION. Edward oo 
and Frank W, Putnam. Dept. of Biochemistry, den, Noel W. and Naomi. Ri Stent ae J 
Univ. of Florida College of Med., Gainesville. ~ Rote atory, On Boe eer 

The abnormal globulin present in high con- ton, Mass, r wit 
centration in many multiple myeloma sera repre- Relaxin preparations, isolated from the om. | ously ! 
sents an individual response to a unique stim- ries of pregnant sows, have been found to dis. mediate 
lus of the plasma cells perhaps analogous to tribute between 2-butanol and 1% aqueous TA ip gig in 
antibody synthesis. While the pathological and a manner corresponding to that expected for s with by 
normal globulins are serologically related and s molecular species, with K = decreas 
have many similar physical properties, the ab- 2.7(Frieden and Layman, Fed. Proc. 162183, 1967) | sol: © 
normal globulins are more homogeneous and can In the system 2-butanol/0.2% TCA, however, the | found * 
be differentiated by comparison of physical cam- active band was considerably wider than that @,. | too ¢ 
stants, amino end groups, and ismunological type. pected for a single components; after 355 trang. 4 tei by 
To investigate structural relationships of nor- fers, relaxin activity was spread rather uni. in 4-he 
mal and abnormal y-globulins, chromatographic formly over more than 50 tubes, When pooled m. | siven 
comparison of tryptic hydrolysates of the per- terial from this distribution was rerun in th pounced 
formic acid oxidised proteins was performed, same solvent system, three active components The dex 
Initially, four homogeneous pathological globu- could be identified, with K's of 0,53, 0063, ani } glucagc 
lins were studied, All were of the same anti- 0.87, respectively, The amino acid compositiggs | seconde 
genic type es normal y-globulin and had a simi- of the three components, determined by paper often © 
lar sedimentation constant and electrophoretic chromatography of their acid hydrolysates, wery | ctserve 
mobility at pH 8.6, However, they differed qualitatively identical; Cys, Asp, Glu, Gly, sugar 
qualitatively and quantitatively in amino end Ser, His, Lys, Arg, Ala, Val, Thr, and ‘two lene sulin f 
groups. Comparison of the peptide chromato- cines were identified in each. When the DIP cogen 
grams revealed many peaks in identical positions derivatives of the intact peptides were hytiro | ; large 
suggesting that major portions of the polypep- lyzed and chromatographed, only epsilon-DiP ly. | fe sti 
tide chains of the proteins have amino acid se- sine could be identified. tal mus 
quences in common. However, each hydrolysate It is concluded that several substances, but was 
contained a few peaks apparently characteristic closely related chemically, are responsible for | (lycoge 
of the individual protein. This indicates that the relaxin activity of ovarian extracts, This | respons 
estructural differences exist in loci other than conclusion is supported by the results of a. eaploye 
the amino end group and suggests that an abnor- periments with a third solvent system, 
mal globulin specific for the patient may be (Supported by USPH research grant RG-5k1h) 
produced by the tumor cell. 

907 909 i 
PREPARATION OF MUSHROOM PO) AND THE TRANSFER OF H? FROM TRITIATED TETRAHYDRO- CONTROL 
Tfs EFFECT ON CERTAIN TYROSINE CONTAINING PRO- FOLIC ACID TO THYMIDYLIC ACID. Morris Fri PERENLA 
TEINS, E, Frieden, C, B ow*, and M, Ottesen*, Dept. of Pharmacology, Tufts University al Peer B 
Chem, Dept,, Carlsberg Lab., en, Denmark of Medicine, Boston. “Prev 

A convenient method for the ification of Tritiated tetrahydrofolic acid (THF A*) incubat 
mushroom polyphenoloxidase (PPO) has been de- was prepared by reduction of folic acid with triphos 
vised to pursue structural studies on this =HD(23 6821 dpm pey microatom of H), Dee | wt inc 
enzyme and to explore the role of tyrosine in 0: dylic acid, THFA=H-, HCHO,MgClo,and wit d 
the secondary and tertiary structure of proteins, coli enzyme (purified by vertical column gate th 
The method employs steps from the procedure of trophoresis) were incubated in Tris buffer,pi wophren 
Kertesz and Zito, followed by selective elution 8.1, for 2 hrs. at 37° Thymidylic acid (TP), | ducose 
from DEAE-cellulose with 0,08 M PO,, pH 8,1, The the product of the reaction, was isolated the sub 
high specific activity PPO fractions had less found to have a tritium content of he dpm jf insulin 
than 10% impurity and an S of 7,1 x 10743 sec, per micromole. Thymine obtained from TSP-, j ‘abet 
in the ultracentrifuge, RNAse derivatives and contained the same amount of tritium (ye3xl0° wt its 
other tyrosine containing proteins have been dpm per micromole). The tritium content of the | cused 
studied as substrates for PPO, Native RNAse, water of the R prance mixture was 1000<fold fra 1- 
pepsin inactivated RNAse, subtilisin-treated lower (2.1x10° dpm per microatom of H). . The formed. 
RNAse, and oxidized RNAse consumed the following overali dilution of tritium from NaBH,-— to hn cont 
moles of oxygen per mole of protein, respective- TSP=H? was between 5- and 6-fold. s may be lin cau 
ly: 1/3, 2, 2, 6, Changes in optical density at due in part to a selection between tritium am | libled 
300 ma observed with PPO action were in the same protium (see, for example, Verly et ale, J. My | pucose 
proportion, 4 moles Op were consumed per mole Chem. Soce 7h: 59k], 1952}. The re of the inc 
of native or oxidized insulin but the oxidized these tracer studies with tritium support the | tgriph 
insulin reacted much faster, Lactalbumin belief that THFA serves not only as a one= tom: 4 
reacted with 5 moles Op in agreement with carbon carrier in the enzymatic transfer of & abject 
Yasunobu and Dandlicker, Oxidation of lysozyme hydroxymethyl group to deoxyuridylic acid but | fm no 
did not reduce the resistance of this protein to also as a direct hydrogen donor for the reduce § jirenic 
PPO, The action of PPO on protein tyrosines may tion of the oneecarbon unit to a methyl group. Chand sm 
be related to the secondary and tertiary Consistent with the above findings is a hypo irete ¢ 
structure of the protein, thetical intermediate in which docuyartany be disc 

(Supported by grants from the Nat, Inst, acid is bound by a methylene bridge to N? of 
Arthritis Metabolic Diseases, USPH, and the THFA, An intramolecular rearrangement could 
Nat, Research Council of Canada), then yield TSP and dinydrofolic acid. 
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TE EFFECTS OF INSULIN ON GLYCOGEN FORMA- 
qui IN RATS. Bernice Friedmann*, Edward Good- 
Jr.* and Sidney Weinhouse. Inst. for 
er Research, Philadelphia, Pa. 

With the aid of cl -labeling it was previ- 
msly found that whereas insulin caused an im- 
ydiate stimulation of muscle glycogen synthe- 
sig in intact post-absorptive rats coincident 
wth hypoglycemia, liver glycogen synthesis was 
jeoreased by insulin (Levin and Weinhouse, J. 
fiol. Chem., 232:749, 1958). It has now been 
fond that liver glycogen synthesis from the 
plod glucose is stimulated by low, but inhibi- 
ted by high insulin dosage; optimal stimulation 
in }-hour post-absorptive rats occurred when 
given at 0.1 to 0.2 units per kg., with a pro- 
nounced depletive effect at 0.5 units or more. 
fhe depletion of liver glycogen was not due to 

contained in the insulin, nor to 
geondary effects of hypoglycemia, since it 
often occurred without hypoglycemia, and was 
gserved in alloxan~diabetic rats with blood 
sugar levels over 150 mg./100 ml. However, in- 
sin failed to enhance the already rapid gly- 
cogen synthesis in previously fasted rats given 
alarge dose (5 mmoles) of C 4 jabeled glucose. 
the stimulation of glycogen formation in skele- 
tal muscle was also optimal at 0.2 units/kg. 
but was unaffected by higher insulin dosage. 
Glycogen synthesis in brain and heart was not 
responsive to insulin under the conditions 


mployed. 
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(OFTROL OF CARBOHYDRATE METABOLISM IN SCHIZO- 
MIRENIA. Charles Frohman, Kenneth Latham*, 
Peer Beckett*, and J. S. Gottlieb*. 

ous s have that the 
inwbation of labled phosphorous into adenosine 





wit does in the normal. In order to investi- 
gte this defect in metabolism normal and schi- 
wphrenic blood was incubated with 1 labled 
gucose for 90 minutes both before and after 

the subject had received 10 units of regular 
imulin as a stressor. COp formed during this 
-ibation was collected in barium hydroxide 
mits radio activity measured. Insulin 

caused e in the amount of COp formed 
fa 1-C'- and an increase in that 
fumed from 6-C~’-glucose in the normal subject 
Iheontrast in the schizophrenic patient insu- 
lin caused a slight increase in the C02 from 1 
lubled glucose while that from the 6 labled 
Gucose decreased. Intermediates formed during 
te incubation were isolated by paper chroma- 
tography and the radio activity of these frac- 
tlom: determined. Red cells from schizophrenic 
abjects were placed in normal plasma and cells 
frm normal subjects in the plasma from schizo- 
jirenics and the experiment repeated. ‘The me- 
(anism through which the defect in carbohy- 
ite control comes about in schizophrenia will 
discussed. 
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NOVEL 3B-HYDROXY-A5-STEROID METABOLITES 
IN ADRENAL CARCINOMA. David K. 
Fukushim d Masashi Okada.* Sloan- 
Kettering Wire for Cancer Research, 
New York City. 


Five different 3B-hydroxy-A°-steroids 
structurally related to dehydroisoandro- 
sterone have been isolated from the 
urine of patients with adrenal carcinoma. 
The structures of tye new compounds, 36, 
7a,16a-trihydroxy-A ~androgtene-17-one 
(I) and 38,16a-dihydroxy-A»-androstene- 
7,17-dione (II), were deduced from their 
chromatographic mobility, color reac- 
tions and infrared spectrometry. Final 
identification was made by the synthesis 
of these compounds from 38,16a-dihydroxy 
-A°-androstene-17-one (III). Treatment 
of the diacetate of III with N-bromo- 
succinimide yielded the 7a-bromo deriva- 
tive. Replacement of the halogen by a 
hydroxyl group with retention of con- 
figuration was achieved on alumina to 
afford the 3,l6-diacetate of I. Acetyl- 
ation yielded the triacetate. Oxidation 
of the 7a-hydroxyl group of the 3,16-di- 
acetate of I gave the diacetate of II. 
In addition to the above compounds, three 
other 3B8-hydroxy-A5-steroids previously 
isolated were obtained, These compounds 
were 3B, 7a~dihydrgxy-A -androstene-17- 
ps: aici -androstene-7,17-dione 
an e 
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BIOSYNTHESIS OF 5,8,11-EICOSATRIENOIC ACID IN 
FAT-DEFICIENT RATS. Armand Fulco* and James 
Mead. Dept. of Nuclear Medicine and Dept. of 
Physiological Chemistry, Univ. of Calif. Med. 
School, Los Angeles, Calif. 

The polyunsaturated fatty acids from male), 
fat-deficient rats injected with acetate-1-C 
were concentrated by low temperature crystal- 
lization from acetone, and 5,8,11l-eicosatrien- 
oic acid was isolated from the concentrate by 
gas-liquid and liquid-liquid partition chroma- 
tography. Part of the triene was oxidized at 
the double bonds to yield pelargonic, malonic 
and glutaric acids. Another sample was hydro- 
genated and degraded one carbon at a time to 
margaric acid. By similar methods, oleic acid 
was isolated and samples were oxidized and de- 
graded. The oxidation and degradation products 
from trienoic and oleic acids were purified and 
counted, and the activities of various portions 
of the two molecules were compared. The re- 
sults show that oleic acid is the precursor for 
5,8,1l-eicosatrienoic acid in the fat-deficient 
rat. A probable intermediate in this transfor- 
mation, 8,ll-eicosadienoic acid, was also found 
as well as a small amount of a second triene, 
7,10,13-eicosatrienoic acid, which presumably 
is tormed from palmitoleic acid. 
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ATP IN THE ERYTHROCYTE. 8B. W. Gabrio, 

A. Alenty* and M. Hennessey*, King County 
Blood Bank and U. of Washington, Dept.of Med., 
Seattle. 

The role of ATP in the maintenance of 
erythrocyte integrity and its decline during 
the in vitro storage of erythrocytes has been 
described previously. Chromatography of 
perchloric acid filtrates of erythrocytes on 
Dowex-1 columns, using the formate gradient 
elution technique of Hurlbert et al. 
(J.Biol.Chem. 209:23, 1954) has revealed an 
asymmetrical peak in the region of ATP, 
Authentic ATP, added to dialyzed hemolysates 
and subsequently chromatographed, gave rise to 
@ symmetrical peak. Rechromatography of the 
unknown material on Dowex-1 with ammonium 
formate resulted in the separation of two 
distinct peaks, A and B,. Peak A appears to 
be authentic ATP as determined by absorption 
spectra, paper chromatography, and enzymatic 
assay in the hexokinase-g-6-P dehydrogenase 
systen. Peak B has an absorption maximum 
similar to A but behaves differently upon 
Paper chromatography in acetone:formic acid: 
water and in n-propanol:water (containing 
ammonium sulfate and phosphate), and is less 
active in the enzymatic assay. The 
significance of these findings and the level 
of ATP, as judged by enzymatic assay, during 
in vitro storage, will be discussed. 
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FATE OF S35-DL-THIOCTIC ACID IN NORMAL 
AND THIAMINE DEFICIENT RATS. E. M. Gal 
and D. E. Razevska*. VA Hosp. Sepulva- 





da and Dept. Pharmacology UCLA. 

I. P. injection of S22-thioctic acid 
(20 mg/kg) was toxic to the deficient 
animals with 70% increase in mortality 
within 72 hrs. Simultaneous injection 
of thiamine (0.5 mg/kg) reversed this. 
The radioactivity recovered from the 
urine in three days was 36 to 47% for 
the controls and 28 to 36% for the 
polyneuritic rats with most of the ac- 
tivity appearing after the first day. 
The recovered activity was 90% total 
sulfur 7.5% inorganic and 1% organic 
sulfate. Samples of urine collected 
over night were acidified, extracted 
and analyzed by chromatography. The 
radioautography of the first day urine 
displayed eight components with thioc- 
tic acid and its sulfoxide form repre- 
senting 50% of activity. The second 
day six and by the third day only one 
component (Rf 0.10) was observable. No 
difference in the chromatographic pat- 
tern of the urine of the control and 
deficient rats was detectable. Analy- 
sis of tie organs ind‘cated greater re- 
tension of activity in the deficient 
rats. In the blood most of the activi- 
ty is in the red cells, very little in 
the serum. Cystine isolated from the 
hair of the animals was radioactive. 


232 
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THE BIOSYNTHESIS OF PLASMALOGENS. David Gash 
and Kenneth J. Monty (intr. by P. By 
McCollum-Pratt Institute, Johns Hopkins Uniy, 
Baltimore, Md. , 
The incorporation of palmitic acid-1-clh 
into the aldehydogenic moiety of plasmalogens 
has been investigated in cell free systens of 
rat brain. The enzyme system is found in the 
dialyzed 20,000 x g supernatant from hom- 
genates made in phosphate buffer, pH 7.8, The 
preparations retain activity for several weeks 
when stored at -20°C. The activity of all 
aldehydogenic moiety is determined by 
ing on silicic acid columns the aldehyde 
liberated by acetic acid and mercuric chloride, 
An alternative procedure involves mild alka- 
line hydrolysis of the lipids, selective re- 
covery of the acetal=-phosphatidic acids frm 
silicic acid columns, and acid hydrolysis of 
these to release the free aldehyde. The ob- 
served incorporations of 5 to 15 millimicro- 
moles are amenable to quantitative determina- 
tion by these techniques. Maximal incorpora- 
tion of palmitic acid into the aldehydogenic 
moiety depends upon the addition of coenzyme 
A, ATP, magnesium, DPNH and % -glyceryl phos- 
phate. TPNH is inhibitory. Incorporation 
is stimulated by the inclusion of CTP and 
ethanolamine. 


917 
ON THE BIOSYNTHESIS OF p-HYDROXYMAN- 
DELONITRILE-8 -GLUCOSIDE IN SORGHUM 
J. E. Gander (intr. by F. E. Deatherage), 
Dept. of Agricultural Biochemistry, Ohio 
State Univ., Columbus, 

Eighty per cent of the radioactivity of an al- 
coholic extract of Sorghum vulgare plants fed 
DL-tyrosine-2-C!* was contained within 3 spts 
R, 0.1, 0.4, and 0.8 when chromatographed in 
butanol, pyridine and water (6:4:3). Tyrosine 
isolated, Rg 0.4, had a specific activity of 
11,400 c.p.m, pergiM, while the nitrile carlm 
of p-hydroxymandelonitrile-8-glucoside hada 
specific activity of 5,540 c.p.m. per aM. If 
glucose and DL-tyrosine-2-C"* were fed to- 
gether no radioactivity could be detected in the 
slow moving material. 

Material from the slow moving spot chromat- 
ographed identical to 3(p-hydroxyphenyl)ser- 
ine in three solvents, was ninhydrin positive, 
reacted with 1-nitroso-2-napthol, was adsorb- 
ed onto Darco G partially deactivated with 
stearic acid (Asatoor, A. and Dagliesh, C. E., 
J. Chem. Soc., p. 1498, 1958), and could be 
removed with either 7 per cent phenol or 50 
per cent ethanol, 1 per cent ammonia solutions. 

A cell free extract of sorghum was shown to 
catalyze the incorporation of c* from DL+yro- 
sine-2-C"* into the slow migrating material. 
(Supported by Natl. Science Fdn, G-6448.) 
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vd AND ANTIBODY PROTEIN CHANGES IN 
{39ES OF MICE RESISTANT TO EHRLICH ASCITES . 

- Eugene Garcia* and Ralph W. McKee. 
lept. Physiol. Chem., School of Med., Univ. of 
(alif., Los Angeles, California. 

In 1957 Lund vaccinated rats against the 
foshida ascites sarcoma with the formation of 
ement-fixing antibody. More recently 
firsch, Bittner and Iversen, employing the tech- 
of Martinez, reported that inbred strain C 
agg albino mice can be partially immmized 
their own C 10040 tumor. Braden, Clarke 
mi Stocke were able to stimlate the defenses 
of the female Swiss albino mouse to sarcoma 180 
wy injecting zymosan. In our studies we have 
produced an immunity in C57/BL mice to Ehrlich 
agcites carcinoma. Using an adaptation of 
welall's properdin assay a lowering from normal 
serum properdin levels was found in the sera of 
tumor-bearing animals. In animals receiving 
repeated injections of x-irradiated tumor cells, 
serum properdin levels showed a preliminary 
drop with subsequent rise with additional 
injections. After six to eight injections, the 
nice were found to be resistant to injections of 
nn-irradiated tumor. Antibodies to the tumor 
cells, both irradiated and non-irradiated, were 
demonstrated in the serum of these resistant 
nice by a complement-fixation test. No antibody 
could be detected in the sera of normal mice or 
those injected with non-irradiated tumor cells. 
Similar results were obtained with homogenates 
of liver, spleen and lung from treated and non- 
treated mice. The correlation between properdin 
levels and antibody production is under study. 


919 
FORMATION OF MUCOLIPID IN DEVELOPING CHICK 
BRAIN. Owen W- Garrigan®™ and Erwin C fe. 
Mocheme Depte, Columbia Unive, New Your tty. 
In continuation of our study of mcolipids 
(Rosenberg and Chargaff, J»BioleChem. 232: 
1031, 1958), mucolipid formation in the brain of 
developing chick embryos was followed. Pooled 
bmin specimens corresponding to a total of nine 
developmental stages were examined, extending 
from Stage I (five-day embryo) to Stage IX (two 
days after hatching). The following figures 
tefer to the amounts in mg- per 100 ge wet 
wight, with the parenthetic values indicating 
picograms (10~12g.) per cell, at these limits. 
the estimates of cell numbers were based on DNA 
dsterminationse Crude mcolipid increased from 
68 (1.5) at Stage I to 318 (7-5) at Stage IX. 
the corresponding level in adult brain is 320 
(U4). Mucolipid-bound sialic acid similarly 
tee from 2-7 (0-06) at Stage I to 66 (1-5) 
& Stage IX and was found at 51 (1.9) in adult 
Waine A sharp increase of mcolipid content 
curs between the 10th and 13th days of incu- 
tatione On the other hand, the level of hydro- 
fhobic cerebrosides in the same tissue increased 
wre gradually, with the most notable rise oc- 
turing directly before and after hatching: 
Stage I, 93; 13-day embryo, 181; 18-day embryo, 
#8; Stage IX, 513. The possible correlation 
of these events and their bearing on the mechan- 
im of the formation of the various brain lipids 
tte being studied. 
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THE EFFECT OF SYNTHETIC OXIDANT TYPE AIR POLLU- 
TANTS ON ALDOLASE ACTIVITY. Joseph H. Gast and 
Chao-Han Pan (Intr. by Robert Hurlbert) Baylor 
Univ. College of Medicine, Dept. of Biochemis- 
try, Houston 25, Texas. 

The demonstration of decreases in the rate 
of multiplication and rate of oxygen uptake of 
intact E. coli following exposure to oxidant 
type air pollutants indicated the desirability 
of studying the effect of pollutants on enzyme 
systems. A 24-hour broth culture of E. coli 
strain K-12 was centrifuged and washed twice 
with distilled water. The thick cell suspen- 
sion was ruptured by shaking in a Nossal vibra- 
tor with glass beads. The debris was removed 
by centrifuging at 25,000 x g. for 30 minutes, 
O°C. The supernatant fluid was adjusted to 
various concentrations of aldolase activity as 
measured by Fleisher's modification of Sibley 
and Lehninger's method. Fifteen minute expos- 
ure of an aliquot of the cell extract to an ul- 
traviolet irradiated gaseous pollutant mixture 
caused a greater decrease in aldolase activity 
than did exposure of a similar aliquot to the 
un-irradiated pollutant mixture. However, after 
30 minutes exposure the aldolase activity was 
similarly decreased by both gas mixtures. 
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INCORPORATION OF ACETATE INTO A’.STEROLS BY 
SKIN SLICES. J 

Dept. of Biochemistry, Ve onsin, 
Madison. 


When rat or mouse skin is incubated with 
acetate, more activity is fixed in the sterols 
of the A7.zone than in the 4%-zone., Much 
of the activity in the A7-zone is in A7.choles- 
tenol, but the specific activity of A7-choles- 
tenol preparations varied considerably after 
treatment with maleic anhydride. Accordingly, 
fractions of free sterol were eluted with 
ethanol from a reversed-phase column with 
sufficient resolution of A7-cholestenol and 
7-dehydrocholesterol to permit the specific 
activities of the 2 sterols to be calculated. 
In addition a less polar sterol was obtained 
whose physical constants, chromatographic 
behavior and chemical characteristics were 
unlike those of any hitherto reported skin 
sterol. A small amount of highly-labeled 
sterol was not eluted from the reversed. 


owing specific activities 
wgre typical: original A7-sone 1740opm/ng, 
4f.cholestenol 1320, less polar sterol 452, 
7-dehydrocholesterol 315, and approximately 
30% of the activity unaccounted for. This 
latter presumably contains the high-counting 
companions in the crude 4/-zone. 








Geller 


922 

OXIDATION OF PHYSIOLOGICALLY ACTIVE AMINES BY 
SERUM AND CERULOPLASMIN. E. Geller and A. 
Yuwiler (intr. by M. N. Camien) Np.Hosp. V. A. 
Center and Univ. Calif. Los Angeles. 

Active ceruloplasmin preparations and whole 
sera from which they were prepared exhibited 
rapid oxygen uptake with p-phenylenediamine but 
not with serotonin or catecholamines when the 
pH was carefully maintained at 6.0. Color form- 
ation was, however, frequently observed. When 
dilute buffers were used with the above prepar- 
ations and catecholamines, oxygen uptake was 
observed but the pH invariably was found to 
have become alkaline. At pH 7.4 rapid oxygen 
uptake with catecholamines was noted with 
traces of copper in buffer alone. Addition of 
protein inhibited this oxygen uptake. The im- 
plications of these results will be discussed. 
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NUTRITIONAL INTERRELATIONSHIPS OF METHIONINE 
AND ETHIONINE. M. J. George and D. R. Celander. 
(Intr. by A. A. Ormsby) Dept. of Biochemistry, 
U. of Texas Med. Branch, Galveston. 

Weanling, male albino rats were fed a 12% 
casein diet supplemented with methionine at lev- 
els of 0.6, 1.8 and 3.6%. As reported by others, 
the diet supplemented with the lowest level of 
methionine permitted a more rapid growth than 
did the basal diet, but the larger amounts of 
this amino acid were definitely growth depres- 
sing. Ethionine, 0.01 through 0.644, depressed 
growth on a basal diet to an extent which was 
proportional to the amount of ethionine present. 
In the presence of 0.6% methionine, significant 
growth depression was not observed until the 
level of ethionine reached 0.32%. Methionine, 
even in amounts which themselves inhibited 
growth, protected against the toxicity of ethio- 
nine. However, ethionine did not protect against 
the growth inhibiting effects of toxic levels of 
methionine and indeed appeared least toxic in 
the presence of "optimum" levels of methionine. 
The efficiency with which the animals utilized 
@ given diet essentially paralleled the growth 
on that diet. The usual splenic hemosiderosis 
was seen in those animals fed high levels of 
methionine. Ethionine did not cause hemosidero- 
sis nor did it alleviate that caused by excess 
methionine. Ethionine caused a reduction in the 
prothrombin level which was prevented by 0.6% 
methionine. lLarger amounts of methionine were 
without effect in this connection. The data 
indicate that the toxic manifestations of ethio- 


nine may be due only in t to its action as an 
antimetabolite of wsthicnine. 
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THE "HIGH ENERGY PHOSPHATE BOND" CONCEPT, 
Philip George and R. J. Rutman, Dept. of Che 
istry, Univ. of Pennsylvania, i 
The phosphate compounds which play a key 
role in metabolism are characterized by theip 
more favorable free energies of hydrolysig, 
This has led to the supposition that Oxidation. 
reduction free energy is stored in them, Cog. 
in special "high energy" bonds. The 
tal thermochemical cycle for hydrolysis shoys 
that for a favorable release of energy (48) 
the bonds to be broken should, in fact, be wey, 
er and/or the bonds to be formed be 
Calculations give about 90 kceal./mole for 
the thermochemical P-O bond energies in ortho. 
and pyrophosphates; moreover, heats of 
solution, fusion and vaporization are algo 
involved. Hence, since 4 H for ATP 
is only slightly more, or even slightly legs 
favorable than 4 H for pyrophosphate hydrolysis, 
depending on the pH, there is no clear evidens 
for special bonding. Furthermore, analysis of 
the free energy of hydrolysis of ATP, ADP, 
acetyl phosphate, phosphoenol pyruvate and 
creatine phosphate reveals that TAS, and th 
contribution to the free energy change at 
neutral pH resulting from the low [H*] can te 
of comparable, or even greater significance 
than SH in determining the magnitude of AF, 
Oxidation-reduction free energy is consumed 
ap gpowsaine this sum of ( A H-T OS) and the 
[Ht] tree energy increment required for the 
synthesis of these unstable species from the 
more stable reactants: an equal amount is 
correspondingly released when they subse- 
quently undergo fission reactions. 
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EVIDENCE FOR THE PARTICIPATION OF 3-HYDROXT- 
ANTHRANILIC ACID IN THE OXIDATIVE METABOLISM 0? 
TRY PIOPHAN. % LM. Hendensan 
and L, V. Hankes. Oklahoma State University, 
Stillwater, and Brookhaven National Laboratory, 
Upton, New York, 
Earlier work (Gholson and Henderson, Biochiy) 
et Biophys, Acta 30:424, 1958) has indicated 
that carbon-7a of tryptophan is converted to 





CO 2 via C-l of acetate, 
acid (3-OHAA) were an intermediate in this de 
radation, as it is in niacin synthesis, posir 
tion=2 of 3-OHAA should give rise to C-l of © 
acetate and presumably position 1 to C=2 of 
acetate, When 3-OHAA-1-C'4 was administered 
rats, about 25 per cent of the C14 appeared # 
C1402 within 12 hours, The labeling pattern i 
trapped acetate and in carcass amino acids in 
cated that C-1 of 3-OHAA is converted to C20 
acetate. Acetate trapping with 3-OHAA labeled 
in both C-l and the carboxyl group showed that 
the latter carbon is not a precursor of C-l of 
acetate. These results and the previous fint 
ings with tryptophan-7a-C'4 are consistent wilt 
the view that the major pathway of degradatia 
of the indole nucleus of tryptophan is vie + 
OHAA, In contrast to the results obtained vit 
3-0HAA, c'4 from 5-hydroxyanthranilic acid l- 
C'4 was rapidly and quantitatively excreted 2 
the urine, The results of additional experi- 
ments designed to determine the nature of it 
mediates between 3-OHAA and acetate and the 
urinary excretion products arising from 3-illl 
and 5-OHAA will be discussed. 
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os INDUCED CO2 FIXATION IN THE INTACT CHLORO~- 


qibbs_ and Nona Calo. Dept. of Biochem. and 
jutr-, Cornell Univ., Ithaca, N. Y. 


with the intact spinach chloroplast and 


dation. # yith the broken chloroplast supplemented with a 


soluble chloroplast extract. The rate of 


damen. §f fixation in both systems was 2-4 yMCO./hr/pM 


thlorophyll. LIodoacetamide, p-chloromercuriben- 
wate, and arsenite (1074M) inhibited the two 
» however, the broken preparations were 


mide and PCMB was relieved by glutathione, 
gsenite sensitivity was unimpaired. BAL, added 
fore or after arsenite, relieved C02 inhibi- 
tion in the broken system. Lipoic acid, reduced 
woxidized, gave variable results. BAL (10°4m) 
jibited 50% while reduced lipoic (10°3M) had 


be weak. 

nger, wre sensitive. While the effect of iodoacet- 
r 

ortho. 


L80 

rolysis 

less 

irolysis,f|. w effect on the broken preparation. While 
evidence 


meenate (5 x 10°5M) and PO, (10°4M) inhibited 


ysis of | the intact system 50-757, approximately a 200- 


fold increase of each was required to cause a 
similar decrease in the broken preparation. 


and the | Increasing PQ, concentration from 10°4 to 10°2m 


stimlated the broken preparation, 3 x 10°2M 
inhibited. Arsenate inhibition was not affected 
ty Pye Spinach ribulose diphosphate carboxy- 
le was unaffected by 10°2M arsenite and 10°2M 
\odoacetamide, but inhibited by 3 x 10°2M 
isenate and PO,. The oxidation of TPNH with 3- 
phosphoglycerate and ATP catalyzed by spinach 
was insensitive to 10°2M arsenite but 
inhibited about 50% by 3 x 10°2M arsenate. 


w@ 
GE OF CORTISOL-h-c24 IN ESTABLISHING INTERRE- 


DLISM 0? § UTIONSHIPS IN CORTISOL METABOLISM IN MAN. 


forman I, Gold and Louis L, Smith (intr. by B. 





pity, § 5 Gould). Surgical Research, Peter Bent 
oratory, § irigham Hosp. and Dept. of Biological 


(enistry, Harvard Med, School, Boston, Mass. 
Marked alterations in the relative amounts 


Bloch, 
cated ff ofthe urinary cortisol metabolites, THF, allo- 
ad to 





ff and THE excreted during "trauma" have been 


lich reported (Gold, Singleton, Macfarlane and Moore, 


rerese= 


Wie 


i, Clin, Invest. 37:813, 1958). The present 

8 descr several factors involved in 
determining the kinetics of F metabolism in mn 
iter the administration of cortisol-l-cls, 
fe specific activities of plasma F and urine F, 


#15 min intervals in the "steady state" during 
MT infusion, The "readily miscible" pool 

ties of THF, THE and cortolone were evaluated 
reverse isotope dilution after intravenous 
sinistration of unlabeled metabolite. Precur- 
i relationships suggest the formation of 
trtolone from THE, from THF or from F, Forma- 
tion from F proceeds presumably via 20-hydroxy- 
t@tisol and cortol. Negligible cortol was 

fund, The interconversions THF===THE were 
thor, Zilversmit's criteria (Zilversmit, 
titenman and Fishler, J. Gen. Pgriel. 26 2325, 
Wl3) for precursor-product relationship hold 
ithe rates of formation of THF, allo-THF and 
{@ were calculated, The sum of the rates of 
formation of the individual metabolites compares 
wll with the rate of secretion of F calculated 
ftom the slope of the curve of the F specific 
«tivity with respect to time. 


his deg 
posi+ 
L of 

2 of 
tered to 
ared @ § [if, allo-THF, THE and cortolone were evaluated 
ttern in 
ide 

» Cod of 
Labeled 
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Light induced C40, fixation has been investi- 
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HETEROGENEITY OF NORMAL ADULT HEMO~ 
GLOBIN AS DEMONSTRATED BY ELECTROPHO- 
RESIS ON AGAR GEL. 

(intr. by J.G.Re: ° 
epper Lab., Univ. of Pennsylvania, 
Philadelphia. 

Electrophoresis in agar gel, carried 
out according to a modification of the 
method of Robinson et al., ‘sash iasmdies 
Med, 50:745, 1957) resulted in sepa- 
ration of oxyhemoglobin A into at least 
5 components under optimal experimental 
conditions. After conversion of the 
hemoglobin to carboxyhemoglobin, the 
electrophoretic patterns showed a de- 
crease in the number of hemoglobin A 
subfractions. 

The presence of oxyhemoglobin S did 
not affect the number or distribution 
of the hemoglobin A components, as ob- 
served in patients with the sickle cell 
trait. In contrast to hemoglobin A, 
hemoglobin S did not show heterogeneity 
either in patients with sickle cell 
ae or in those with the sickle cell 
-CPalte 

The effect of thalassemia on oxy- 
and carboxyhemoglobin patterns varied 
and in some instances modified the 
number and density of the components 
of hemoglobin A. 
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TRANSFER OF SULFATE FROM 3'-PHOSPHOADENOSINE-5' - 
PHOSPHOSULFATE TO LIPIDS, MUCOPOLYSACCHARIDES 
AND AMINOALKYL PHENOLS. Irving H. Goldberg and 
Axel Delbriick. (intr. by John D. Gregory). 
Rockefeller Inst., New York, N.Y. 

The incorporation of S°504 from PAPS®> into 
chloroform-soluble material, sulfolipid, was 
studied in young rat brain homogenates and more 
extensively in liver homogenate supernatant 
(100,000xg). In brain, incorporation was found 
in the particulate fraction. In both cases, it 
was strongly stimulated by a crude preparation 
of N-acetyl sphingosine isomers (Sribney and 
Kennedy, J.Am.Chem.Soc., 79:5325, 1957) and in- 
dications were obtained that the threo form 
might be the reactive one. Alcohol fractiona- 
tion of the liver supernate yielded complement- 
ary 0-20 and 20-60% fractions. ‘The combined 
fractions synthesized sulfolipid only from 
PAPS®> and not from inorganic sulfate. The syn- 
thesis was markedly stimulated by the addition 
of ATP and magnesium, indicating synthetic steps 
in addition to sulfurylation. In extracts of. 
various marine algae and of the hypobranchial 
gland of the marine snail, Busycon, the synthe- 
sis of PAPS was observed; in snail extracts, 
transfer of sulfate from PAPS to mucopolysac- 
charides was demonstrated. Studies on the syn- 
thesis of chondroitin sulfuric acid have been 
continued and a fractionation of the chondroitin 
sulfate synthesizing system in embryonic calf 
cartilage is in progress. The sulfurylation 
from PAPS®5 of aminoalkyl phenols such as tyra- 
mine, noradrenalin and serotonin was observed in 
extracts of snail gland and of rat liver. 
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CONVERSION OF 3-HYDROXYTYRAMINE - 1-C14 TO 3- 
METHOXYNOREPINEPHRINE IN VIVO. M. Goldstein 
A.J. Friedhoff, C. Simmons and W. Prochoroft 
isychiatry 





intr. Eric J. e t. 0 
and Neurology, New York University College of 
Medicine. 

A group of rats was treated with 100 mg/kg 
of iproniazid, a known amino oxidase inhibitor 
and 100 mcg. of 3-hydroxytyramine - 1-cl4 
daily for a period of 4 days. A 24 hour speci- 
men of urine was collected on the fourth day, 
and hydrolyzed at pH 2 at 100° C for 30 
minutes under nitrogen. Urine extracts were 
prepared in the manner described earlier (Ex- 
perientia-in press). After separation of the 
acetylated amines by paper chromatography in 
the Bush "C" system, a radioactive peak was 
isolated which had the same Rf as 3-methoxy- 
norepinephrine diacetate. Rechromatography 
with an authentic nonradioactive acetylated 
sample showed that the radioactivity is 
associated with 3-methoxynorepinephrine di- 
acetate. Upon enzymatic removal of the O-acyl 
group and rechromatography,the radioactive 
peak was identical with that of N-acyl 
3-methoxynorepinephrine. The present experi- 
ments show that 3-methoxynorepinephrine is 
formed in vivo from 3-hydroxytyramine. 

Two possible pathways are suggested by 
these findings: (a) Hydroxylation of 3-hydroxy 
tyramine to norepinephrine, followed by 
O-methylation to 3-methoxynorepinephrine; (b) 
O-methylation precedes hydroxylation. 
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PURIFICATION OF SHEEP ERYTHROPOIETIN. E. Gold- 
wasser and W.F.White. Argonne Cancer Research 
Hosp., USAEC, Univ. of Chicago, and Research 
Div., Armour & Co., Chicago. 

By use of 3 successive ion exchange proce- 
dures we have prepared from anemic sheep plasma 
on & large scale a highly active fraction con- 

erythropoietin. When assayed by the 
Fe’? incorporation method in starved rats 
(Fried, Plzak, Jacobson, and Goldwasser, Proc. 
Soc. Exptl. Biol. Med. 94:237 1957). ‘his 
fraction contains 1.3-5.0 units per mg protein 
(Lowry). One unit being equal to the response 
given by 5 uM CoClp in the same assay proce- 
dure. The active fraetion is homogenous by 
analytical ultracentrifugation at 3 pH values, 
by moving boundary electrophoresis at 3 pH 
values and by chromatography on DEAE cellulose. 
It has the properties of an a) glycoprotein 
with a molecular weight about 40,000, and is 
non-analphyllactic in guinea pigs. In spite 
of the apparent purity of this preparation we 
have been able to further fractionate it on an 
ion exchange resin into a large amount of 
inactive glycoprotein and a very small 
amount of active material. ‘This latter has 
about 150 units per mg protein and has some of 
the properties of an a glycoprotein. 
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THE CYTOCHROMES OF BULL SPERM. P.H.Gonse (Intr 
by D.R.Goddara), Johnson Foundation, Univ, of 
Penna., Phila. 

Cytochromes in bull sperm were first obsery. 
ed by Mann (Biochem.J. 322451, 1945) who recog. 
nized the excess of c oxidase. Recent. 
ly the respiratory enzymes of bull sperm have 
been studied using an automatic recording waye. 
length scanning spectrophotometer. A normal cq. 
plement of cytochromes, i.e. cytochromes a, 
b, c, cy were distinguishable. In addition a 
pigment reducible by dithionite but not metabo). 
ically active was found and is termed cytochrome 
ba. The reduced pigment, bg, was shown to have 
absorption bands at 561.5, 535 and 528 m at 
liquid nitrogen temperature and at 560, 535 and 
527 and 423 mu at room temperature thus distin. 
guishing it from cytochromes of type by or bs. 
Quantitative studies on cytochromes concentra. 
tions as obtained from 8 samples of motile spem 
from 2 bulls showed the following average ratios 
of cytochromes(calculated from anaerobic mims 
aerobic spectra and taking the concentration of 
cytochrome a as 1): a3, 1.1; c + cy, 0.6; b,0.4; 
flavoproteins, 2.4. The comparative studies with 
dithionite indicated that the concentration of 
cytochrome ba was 0.2. In the presence of Irlac. 
tate the turnover number of cytochrome a was lw 
(about 2 sec=1);the percent reduction in the 
steady state was below 3% for cytochromes a ani 

» 37% for cytochromes c +c), 47% for cyto- 
p Bad b and 22% for the flavoproteins. No mee 
surable change at 340 mp due to reduced pyridine 
nucleotides is found under the experimental con 
ditions so far employed. 
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A NEW CLASS OF MERCAPTOPURINE NUCLEOSIDES. 
Irving Goodman. Wellcome Research Labs., 
Tuckahoe, N.Y. 

In an extension of our earlier studies on 
the synthesis and properties of a series of 
nucleosides and thioglycosides of 6-Mercapto- 
purine (Goodman, Elion and Hitchings, Fed. 
Proc., 14:219, 1955), a new class of analogues, 
the 6-thioglycosylpurine nucleosides, has been 
prepared. These compounds were prepared by &@ 
new route involving the use of the readily 
available natural nucleosides, inosine and guan- 
osine, as starting materials. These nucleosides 
were first acylated, then chlorinated yielding 
the acyl derivatives of 2-amino-6-chloro-9-f- 
D-ribofuranosyl purine, a new compound, and 
6-chloro-9-B-D-ribofuranosyl purine, a product 
which had been prepared earlier by another 
method (Brown and Weliky, J. Biol. Chem., 20k: 
1019, 1953). The chloro derivatives were 
converted in good yield either to the corres- 
ponding 6-mercapto derivatives by treatment 
with sodium thioacetate, or to the 6-thio- 
glycosylpurine nucleosides by treatment with 
thioglycoses. Several of the compounds of this 
series including 6-D-glucothiopyranosyl-9-D- 
ribofuranosylpurine and 2-amino-6-D-glucothio- 
pyranosyl-9-D-ribofuranosylpurine show 
significant antitumor activity on mouse Sarcam® 
180 and adenocarcinoma 755. Members of this 
series have been found active as substrates for 
the mammalian purine thioglucosidase recently 
described (Goodman, Fouts and Hitchings, Fed. 
Proc. 17:232, 1958}. 
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9 eLATION AND CHARACTERIZATION OF A PROTEOLYTIC 
Se Taam Serie meee. 













Divas 
ca ry Laberatery, Fert Knox, Ky. 

In a previous publication (Sale, Priest and 
Jensen, 1 227:83, 1957) the separ- 
ation of an ter preparation from bovine 
bleed, possessing antiproteolytic activity 
against trypsin as well as plasmin, was de- 
scribed. Further purification of this material 


in addition to the active material. 
Purification by this method yielded an inhibi- 
tor preparation which contained approximately 
600 antitrypsin and 400 antiplasmin units per 
ng protein (expressed in casein units of 
= Physical characterisation of the in- 

ie boundary electrophoresis (u = 5.61 
x we sec! yl. michaelis buffer pi 8.6), 
ultracentrifugation (s., 20,x," 3eh8 8) and aiz- 
fusion (Dap, y = 4e35 x 10-7 ca? ok studies 
gave a molecular weight of 72,000. On the ba- 
sis of this molecular weight, one molecule of 
trypein was found to be inhibited by one mole- 
cule of inhibitor. 
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ALLOXAN DIABETES, PROTEIN CATABOLISM, STUDIES 
IN THE ISOLATED PERFUSED RAT LIVER. Morris 
Green* and Leon L. Miller. Departments of 
Radiation Biology and Biochemistry, Univ. of 
Rochester, Rochester, New York. 

It has been demonstrated that the isolated 
perfused alloxan diabetic rat liver has an en- 
hanced endogenous urea nitrogen production 
(Miller, Burke and Haft, Some Aspects of Amino 
Acid Supplementation, Rutgers Univ. Press, 
1956). Blood amino acid concentrations in the 
course of perfusions of both normal and dia- 
betic livers are similarly increased. Thus, 
the enhanced urea production must be primarily 
related to an increase in the catabolism of 
liver or blood proteins, or both. Our observ- 
ations clearly establish increased b 
of labeled liver and plasma proteins to Cl 
in the diabetic perfused liver. Liver pro- 
teins were labeled in vivo with DL-leucine-l- 

given 18 hours before the surgical removal 
of the liver. During 6 hours perfusion, the 
labeled diabetic liver produces, linear 
fashion, twice as much urea and Cl40o as the 
normal. Similar results were obtained in 
studies of the catabolism of leucine labeled 
plasma proteins to Clt0p. (Supported by « 
contract with the U.S. Atomic Energy Commis- 
sion and the Jane Coffin Childs Memorial Fund 
for Medical Research). 
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AN ENZYME THAT SYNTHESIZES CYSTATHIONINE AND 
DEAMINATES L-SERINE. David M. Greenberg and 
Ahmed S.M. Selim.* pept- of Biocheaistey, Univ. 
of California School of Med., San Francisco. 

A partially purified enzyme has been pre- 
pared from rat liver that has the activities 
of cystathionine syntnetase and L-serine deam- 
inase. Evidence that these are properties of 
a single protein are: (a) The ratio of the two 
activities remain unchanged in the purification 
and in different enzyme preparations; (b) Par- 
tial heat denaturation produces the same de- 
crease in activity of both enzymes; (c) The 
PH-activity curves are apparently identical for 
both functions. The Km value for serine is the 
same for cystathionine synthesis and for serine 
deamination. The enzyme requires pyridoxal 
phosphate for both of its catalytic functions. 
Dialysis against Tris buffer dissociates pyri- 
doxal phosphate from the enzyme with a corre- 
sponding loss of activity for the synthesis of 
cystathionine and deamination of serine. Re- 
placement of pyridoxal phosphate leads to the 
restoration of both enzyme activities. Homo- 
cysteine very strongyinhibits the ability of 
the enzyme to deaminate serine, as does also, 
cysteine. In its dual catalytic function, the 
enzyme resembles the crystalline cystathionase- 
homoserine deaminase of Matsuo and Greenberg 
(Je Biol. Chere, 230: 55, 561 1958). 


937 
FATTY ACID AND PYRIDOXINE DEFICIEN- 


ESSENTIAL 

CIES IN MONKEYS. L. D. peewee & HD. pet 
Pathology Dept., v. of Calif. 00. * 
San Francisco. 

The effect of single and combined deficien- 
cies of essential fatty acids (EFA) and 3¢ on 
the development of arteriosclerosis and on 
some blood constituents were investigated in 
monkeys. Animals deprived of EFA for 2 years 
showed little or no change in external appear- 
ance or behavior and exhibited only minimal 
arteriosclerosis. Monkeys fed a diet defic- 
dient in both EFA and failed early and re- 
quired small supplements of pyridoxine period- 
ically to maintain life. Their arterioscle- 
rosis was not appreciably greater than that 
observed in Bs deficiency alone. These 
observations cate that EFA deficiency is 
not a factor in the Bg-induced disease. The 
following is a summary of biochemical analyses 
performed. Dietary deficiency of EFA did not 
result in any significant change in serum 
cholesterol. During deprivation of EFA alone 
or in combination with Bg the plasma and 

ytes exhibited a substantial re- 
duction in total polyunsaturated fatty acids 
(measured by lipoxidase), a decrease in 
the relative amount of linoleate, absence of 
linolenate, and a spectacular increase in the 
relative amount of oleate as measured by gas 
chromatography. The increase in oleate may be 
a mechanism by which the animal body compen- 
sates for the lack of EFA. (Supported in part 
by U.S.P.H.S. Grant A-645, and by Nutrition 
Foundation, Inc.) 
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SPACE OF DISTRIBUTION AND RENAL CLEARANCE OF TRANSFER OF AMINO ACIDS FROM Stur 
Y-DTPA, Eo-Sesptnadie_aBeBark. 2s Boschi. a SOLUBLE RNA TO MICROSOMES pe 
Sceqaer spd D._lasale- intr. by Dr. Thomas F. Lois Gregory* and Kivie Moldave, Dept. of Be 
eons make ng Dis., Montefiore Biochemistry, Tufts University School of 8 ] 

Diethylenetriamine pentaacetic acid (DTPA) Medicine, Boston, Massachusetts rite 
is a chelate with a strong affinity for certain Previous reports indicate that soluble RNA les 
— The — Ley eres me —_ plays a role in amino acid incorporation, It bo 

e, can re w radioactive 
yttrium (¥9 or 1) ana it is quantitatively nae Or EDS be ee: of RNA-bowd niet 
excreted by the kidneys within 24 hours. This amino acids to microsoma profeing requires a fed 
compound was therefore chosen for studies of soluble enzyme. RNA-amino acid complex, nice 
the renal clearance ani space of distribution obtained from rat liver labeled in vitro with pr 
in five patients. The renal clearance of Y-DTPA cl4-leucine and ATP, was incubated with of § 
was almost identical to that of inulin in two microsomes in the presence of low concen- vat 
patients ani was 33% higher in a third patient. trations of ATP and GTP and an ATP-gener- ails 
ahaa te: cepts! —— . agin a ating system. Transfer did not occur in the po 
of distribution pe Athumetnth Sn Shee tn oon absence of a soluble fraction. The activity of ace! 
employing a 4-hour constant infusion; in three the soluble fraction was lost on dialysis, tin 
of these patients 8 to 22 hour infusions were Considerable activity remained after heating and 
also employed. The Y-DTPA space varied from at 100° for 15 min. Transfer was observed in eae 
16.0 to 23.2% of total body weight. Y-DTPA and the absence of soluble fraction with carbamyl the 
inulin spaces were determined simultaneously in phosphate and an extract of S. faecalis as the ith 
two patients. The Y-DTPA space was 9 ant 27% ATP-generating system plus high concen- 
greater than the inulin space for the two pa- trations of ATP, GTP, UTP, CTP, or ITP: one: 
tients, respectively. The space of distribu- or : ’ ‘ + : 2-0 
tion of yttrium ethylenediamine tetraacetic acid inorganic mono-and pyro-phosphate were ves 
(Y-EDTA) was studied in two patients employing inactive. The nucleoside 5'-triphosphates toti 
simultaneous infusions of excess Ca-EDTA to were inactive when phosphoenolpyruvate and sen 
suppress yttrium chelate dissociation. Results crystalline pyruvate kinase was used as the 60 | 
obtained with Y90-EDTA + Ca-EDTA were similar ATP-generating system. Other experiments ae 
to ger aga agen pei Coyaeril on the mechanism of transfer of amino acids on 
cance o e results o Pp = ; : ; 
BAlity of this asthol for clinies] investigs- from RNA to microsomes will be described. 
tion will be discussed. 
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LOSS OF PURINES FROM DNA HEATED IN MUTAGENIC SOME RESPONSES TO OXYGEN OF HYPOXIC RABBIT mT 
CONDITIONS AT PHYSIOLOGICAL pH. S. Greer# and AORTIC RINGS. E.C.Griesemer and I.A.Coret Gen 
Se Zamenhof, Dept. of Biochemistry, Columbia (intr. by E.Adams), Dept. of Pharmacology, St. Tad 
University, New York, Louis Univ. School of Med., St. Louis, Moe Dep 

Heating E. coli cells at 60° for 4 hours Observations in this laboratory and others Fra 
produces a high frequency of mutations and indicate that hypoxia reduces the magnitude 
unstable genes (Zamenhof and Greer, Nature, (Furchgott, Fed. Proc. 11:217, 1952) and speed ance 
182: 611, 1958). These conditions are similar of drug-induced contraction of rabbit aortic lit 
to those in.which, in previous study, unstabil- smooth muscle in vitro. Readmission of oxygen are 
ization or inactivation of DNA having trans- to such hypoxic partially contracted muscle pro dye. 
forming activity has occured. It is of inter- duces a marked further shortening. When 0.02) of 
est to study the physico-chemical basis of M. K* was used to produce shortening of hypoxic uri 
these phenomena. The breaking of H-bonds upon rings of rabbit thoracic aorta (immersed in fro 
heating could account for unstabilization and Krebs' bicarbonate solution at 30°C and gassed (BS 
inactivation of the molecule but it is not with commercial grade 95% No=5% COo), brief ex- min 
Clear how it could produce a change in genetic posure to oxygenated medium was found to elicit tog 
information (mutation). In present study a biphasic response consisting of an initial tre 
it was found that heating of deoxyadenosine relaxation followed by contraction. This re- hyd 
and DNA at physiological pH produces a detect- sponse to an oxygen pulse usually requires at 
able loss of purines due to hydrolysis of N- several hours of oxygen deprivation and high K* mob 
glycosidic bonds. Deoxyadenosine (5 mg/ml in concentration. The response is transient, and ach 
phosphate buffer) was heated at 81° for 21 following stimlation by a certain small dose are 
hours, 10.6% of adenine became liberated at of oxygen the mscle will return to the hypoxic pro 
PH 6.0 and ).5% at pH 6.8. Upon heating calf baseline within 20 mimtes. Among the variants fou 
thymus DNA (1.2 mg/ml in phosphate buffer pH of responses seen in different rings are nearly tre 
6.8) 0.9% adenine and 1.4% guanine became pure contraction and nearly pure relaxation. Cys 
liberated in 12 hours and 1.2% adenine and 1.5% Successive responses to repeated oxygen pulses wer 
guanine in 21 hours, as detected by dialysis have been observed for as long as 8 hours. In fou 
and paper chromatography, Such loss of purines rings showing relaxation responses of large Aft 
alone might account for the loss of genetic magnitude, the contractile phase usually pro- and 
information, and upon milder treatment — the gressively diminishes with repeated oxygen pul- is 
change of genetic information, sess When the No-COo gassing mixture is re- dug 

placed by 95% O9-5% 602, the response to this pos 
change, too, is transient, resembling qualita- glu 
tively that provoked by an oxygen pulse. 
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M2 IES ON THE BIOGENESIS OF THE HETEROCYCLIO 
yues OF NICOTINE. 2, Griffith* and B U. 
Kedzie Chemical Laboratory, Michigan 
State Univ., East Lansing. 
Radioactive nicotine was synthesised by 
t rustica which was fed different samp- 
les of sodium acetate and sodium pyruvate la- 
beled in the individual carbons with 014, Ace 
tate-2-024 and pyruvate-3-014 were converted to 
nicotine with a dilution (specific activity of 
fea naterial/specific activity of isolated 
nicotine) of 3 and 243 respectively, whereas 
te-1-014 was incorporated with a dilution 
of 8370. In addition, acetate-1-014 and pyru- 
yate-2-02" were incorporated into nicotine with 
dilutions of 950 and 3370 respectively. These 
results are consistent with the hypothesis that 
wrovate for the most part was converted to 
acetate before being incorporated into nico- 
tine. Nicotine from plants fed acetate-1-014 
and acetate-2-0+" was partially in 
each case to discover the location of cl in 
the molecule. When acetate-1-0+" was admin- 
ered to the plants, the nicotine contained 
c4 only in the pyrrolidine ring and about 
one-half of the total 014 was present in fhe 
gearbon of the ring. After acetate-2-01 
yes fed, approximately 40 per cent of the 
total radioactivity of the nicotine was pre- 
sent in the pyridine ring. Of the remaining 
60 per cent about 10 per cent resided in the 
2ecarbon and 50 per cent in the 3, 4 and 5 
carbons of the pyrrolidine ring. 


943 
NATURE OF A BROMSULFALEIN (BSP) METABOLITE, 
and 






e \ Te OY Ne Ae rper. 
2 0 ine, Univ, of Calif., San 
Francisco, Calif. 
Despite the widespread use of BSP clear- 
ance as a test for liver function, there is 
little indication of what liver function(s) 
are actually involved in the clearance of the 
dye. Recently, we have demonstrated that 75% 
of the pigment obtained from human bile or 
urine was paper chromatographically different 
from free BSP, The most abundant metabolite 
(BSP-A) has been partially purified on alu- 
mina columns and by subsequent paper chroma- 
tography. BSP-A is stable to mild hydrolysis, 
treatment with B-glucuronidase and is nin- 
hydrin positive. After degradation in 6N HCl 
at 120°, the ninhydrin moieties correspond in 
mobility to the amino acids glycine, glutamic 
acid, and yield poorly defined patterns that 
are similar to cysteine or its degradation 
products. Glycine and glutamic acid are also 
found in variable quantities in similarly 
treated control bile or urine fractions. 
Cysteine and glutathione complexes with BSP 
were synthesized and their mobilities were 
found comparable to the natural products. 
After perfusion_of isolated rat liver with BSP 
and cysteine-S3, the BSP-A was labeled. It 
is concluded that BSP-A may be a BSP con- 
jugate with cysteine and/or glutathione. The 
possibility of conjugates with glycine and 
glutamic acid are not excluded. 
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METABOLISM OF CHONDROITIN SULFATE~PROTEIN 
COMPLEXES OF CARTILAGE. John I. Gross”, Martin 
B, Mathews and Albert Dorfman. University of — 
Chicago, Chicago, TI. 
Mucopolysaccharide=protein complexes prepar— 
ed from bovine nasal septum are composed of 
chondroitin sulfate A and non-collagenous pro- 
tein. Physical chemical studies indicated the 
existence in these complexes of a basic molecu- 
lar unit of polysaccharide and protein, Al- 
though a covalent linkage between polysacchar- 
ide and protein has not been demonstrated, this 
complex appears to be a physiological entity. 
The metabolism of the complex was studied by 
injecting of rats simul usly with 
both NazS70), and dl~lysine-1-C14 to label the 
polysaccharide and protein moieties. The rats 
were sacrificed at varying intervals of time up 
to 16 days and the complex was extracted from 
costal cartilage by H90. The protein content 
was 20 to 23% and the chondroitin sulfate 77 to 
80%. The polysaccharide was identified as 
chondroitin sulfate A by IR spectrum and diges- 
tion by testicular hyaluronidase. These data 
as well as amino acid analyses were in very 
close agreement with the corresponding data for 
a complex isolated from bovine nasal septum 
(Mathews, M. B. and Lozaityte, Ie, Arch. Bio- 
chem. Biophys. 7h, 158 (1958)) « Radioactive 
sulfate was isolated as BaS after hydrol- 
ysis; C-4 was isolated as BaC by means of a 
specific lysine decarboxylase prépared from B. 
cadaveris. The time curve of disap ance of 
S35 parallels very closely that of Cc. It is 


protekn ‘Complex 1s metabolised as a unit. 


945 
ON THE INACTIVATION OF ere ery BY I0D0- 


ACETATE. H, Gerd Gundlach**, 
8 


The inactivation of ribonuclease by iodo- 
acetate, first observed by Zittle (J.Biol.Chem. 
163:111, 1946), has been studied in detail at 
different pH values. The enzymatic activity 
has been measured at pH 7 against cyclic cyti- 
dylic acid as substrate. When Riase A (1 0/o 
solution) is allowed to react with an equal 
weight of iodoacetic acid at 40°, alkylation at 
pH 5.5 or 6.0 leads to 50 o/o inactivation in 
90 minutes. The reaction mixture, freed of 
iodoacetic acid, was chromatographed on IRC-50 
and a chromatographically homogeneous inactive 
protein thus isolated differed by amino acid 
analysis from RNase only in that the imidezole 
group of a single histidine residue had been 
carboxymethylated. Inactivation at pH 8.5 is 
accompanied by carboxymethylation of €-NH, 
groups of lysine residues but histidine does 
not react. At pH 2.8 inactivation occurs with 
concomitant formation of carboxymethylsulfonium 
salts of methionine residues. The iodoacetate 
reaction thus affords a means of altering three 
different types of amino acid residues in the 
RNase molecule. The three types of derivatives 
are being examined in detail. The conclusion 
that an excess of bromoacetic acid can be en- 
ployed to inactivate RNase by condensation with 
one histidine residue has been reported by W.D. 
Stein and B.A. Barnard (Abstracts, 4th Inter- 
nat. Congress of Biochem., Vienna, 1958, p. 21). 


4U.s.Internat Cooperation Administretion Fellow 
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946 
COMPLEX FORMATION BETWEEN CUPRIC IONS AND 
SEVERAL DIPEPTIDES. Frank R. N. Gurd, and 
Walter L. Koltun.* Dept. of Biochemistry, Cor- 
nell University Medical College and Bureau of 
Medical Research, Equitable Life Assurance Soci 
ety, New York, N. Y. 

Equimolar mixtures of cupric salts and di- 
peptides of the type of glycylglycine (GG) form 
a series of complexes as the pH is increased. 
The initial complex (CuGG*) formed at low pH 
readily loses a hydrogen ion to form a very 
stable uncharged chelate complex (CuGG). The 
equilibrium constants for these first two steps 
have been determined for glycylglycine, sarco- 
sylglycine, prolylglycine, glycylavaline and 
valylglycine. The substituted peptides, gly- 
cylsarcosine and glycylproline, do not undergo 
the second reaction. Above pH 7, a further 
mole of hydroxyl ion is taken up by the unsub- 
stituted peptide complexes. The basic complex 
(CuGGOH) splits p-nitrophenyl acetate (NPA), a 
property which allows a detailed interpretation 
of the equilibria involved in its formation. 
Mixtures containing both CuGG and CuGGOH™ tend 
to form a binucleate olate complex which does 
not appear to split NPA. Above pH 10, the com- 
plex CuGGOH appears to react with another mole 
of hydroxyl ion. Similarities and differences 
in the formation of the complexes with the dif- 
ferent dipeptides are described. 


947 
RELATIONSHIP BETWEEN SYNTHESIS OF CHOLESTEROL 
AND PLASMA LIPOPROTEINS IN THE ISOLATED PER- 
FUSED RAT LIVER. D.E. Haft*, A. White, 
P.S. Roheim*, G. Wa-cott*, L. Maresca* and 
H.A. Eder. Depts. of Biochemistry and Medicine 
ology, Albert Einstein College of 
Medicine, New York City. 

When isolated rat livers were perfused with 
uniformly labelled Cll-Lelysine for hours 
there was incorporation of radioactivity into 
the 3 plasma protein fractions isolated. The 
specific activity in the protein of the low 
density lipoproteins ( D{1.063) was times 
that found in the protein of the high density 
lipoproteins ( D1.063-1.21 ). In 3 of 
studies in which albumin was isolated, its 
specific activity was less than that of either 
of the lipoproteins. In the same system the 
effects on protein synthesis of factors alter- 
ing cholesterol synthesis were investigated. 
With livers from animals fed a high cholesterol 
diet for 6 days, l- acetate incorporation 
into plasma free cholesterol was reduced 50- 
fold, but this same pretreatment caused no 
significant changes in the specific activity or 
total radioactivity of the lipoprotein proteins 
after lysine administration, 200 r of 
whole body radiation to a liver-donor rat 
caused a marked increase in incorporation of 
Cl4-acetate into plasma and liver free choles- 
terol but did not similarly affect the specific 
activity of the lipoprotein proteins. after Cll. 
lysine administration. Thus, in these experi- 
ments the rates of synthesis of cholesterol and 
lipoprotein protein were independent. 
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SEPARATION OF HUMAN PLACENTAL ESTROGEN- 
SENSITIVE TRANSHYDROGENASE FROM ESTRADIOL-178 


DEHYDROGENASE. D. D. Hagerman, C. A. Villes, 
tre Sule, bee ana 
Ch Ss > led. School, Boston, Mass, 
It has been suggested that the estrogen- 
sensitive transhydrogenation reaction previous. 
ly demonstrated in human placenta is mediated 
by the reversible oxidation and reduction of 
estradiol-17f by its specific dehydrogenase, in 
which case the hormone would assume the role of 
a coenzymatic hydrogen carrier in the systen 
(Proc. Nate Acad. Sci. 4ksl5, 1958). It hag 
been shown, however, that the ratio of estra- 
diol dehydrogenase activity to 
tion activity does not remain constant 
enzyme purification; that the two activities 
are inhibited by sulfhydryl reagents at differ. 
ent concentrations; and that the two activi- 
ties are thermally denatured et markedly dif- 
ferent rates. By the techniques of starch 
block and continuous flow curtain electrophor- 
esis, purified placental enzyme preparations 
have been separated into three components which 
contain respectively a DPN-linked estradiol-17 
dehydrogenase, a TPN-linked estradiol-17£ dehy- 
drogenase, and a pyridine nucleotide transhy- 
drogenase whose activity is dependent on the 
presence of estradiol-178 in minute amounts. 
Mixtures of the purified DPN- and TPN-linked 
dehydrogenases do not catalyze a transhydrogena- 
tion under conditions which permit the estrogen- 
sensitive enzyme to act maximally. 


949 
ULTRAVIOLET IRRADIATION OF BIOLOGICALLY ACTIVE 
MATERIALS IN AQUEOUS SOLUTIONSs Anwar A. Hakin 
(intr. by G. T. Lewis). Dept. 0°. ‘Loc ? 
Univ. of Miami Sch. of Med., Coral Gables, Fla, 
and the Biochemistry Research Laboratories, 
Miami Heart Institute, Miami Beach, Florida. 
Irradiation of either L- or D-tryptophan in 
aqueous solution results in a change in the 
characteristic ultraviolet spectrum and the 
electrophoretic mobility, a decrease in the pi 
of the solution and the production of a brown 
color, The irradiated solution has a faint 
odor. L= and D-kynurenin have been identified 
among the products, The effect of ultraviolet 
light on diphosphopyridine nucleotide (DPN) has 
been previously studied (M. W. Seraydarian, 
As Ie Cohen and H. Ze Sable, Amer. Je Physiol, 
117, 150 (1954)). A complete loss of coenzyma- 
tic activity resulted, not due to formation of 
reduced DPN but to decomposition of the DPN 
without decrease in the selective absorption of 
light at 260 mz. The present study has been 
extended to include the action of irradiation 
on ribonuclease and desoxyribonuclease in 
solution, Exposure of solutions of ribonuclease 
to ultraviolet light results in changes in the 
intrinsic viscosity and the electrophoretic 
mobility and increases the enzymic activity. 
The solution remains clear and transparent with 
a decrease in pH. The results with solutions 
of desoxyribonuclease were similar except that 
the medium now becomes white, thick and opaque. 
The function of time, intensity of the irradis- 
tion, concentration of the solution and measure= 
ments of the specific enzymic activity for each 
of the two enzymes will be reported. 
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= TRANSFORMATIONS IN VIVO OF DIPLOCOCCUS 
Ro rge 0 3 


PNBUMONTAE « ss d 
lederle Laboratories Division, American 
(ynunid Co., Pearl River, N.Y. 

The original transformation experiment of 
7, Griffith (J. Hyg. 27, 113 (1928)) who used a 
ygccine of heat-killed bacteria, was performed 
in vivo. This present investigation is part 
of a program to study bacterial transformation 
in vivo using purified preparations. 

lysates were prepared from cultures of 
strains SV1 and A-66 (Types I & III, virulent) 
oy heating 25 minutes with deoxycholate at 65°. 
The SV1 lysate which was active initially lost 
ite ability to transfer the marker Of viru- 
lence to strain R36NC (Type II, avirulent) in 
viv. The A-6 lysate was precipitated with 
ethanol and the precipitate washed with n- 
saline eliminating 2/5 of the polysaccharide. 
The residue had as much transforming activity 
as a comparable quantity of original vaccine. 
Mild deproteinization procedures using chloro- 
form or detergent inactivated this residue. 

A mdification of the general in vivo tech- 
nique was to inject 0.4 ml. of a vaccine from 
avirulent strain sec., followed by 0.2 ml. of 
a fresh R36NC culture iespee The latter injec- 
tion could be delayed as long as 24 hours and 
transformation of the avirulent to virulent 
strain would occur in almost all of the mice. 
This indicated that the DNA in the vaccine 
retained its transforming ability in vivo for 
at least 24 hours. 

Transformation of streptomycin resistance 
in vivo will also be discussed. 


951 
ZONE ELECTROPHORESIS OF HUMAN SYNOVIAL FLUID. 
David Hamerman and John Sandson (intr. by A.B. 


wes added to 1 parts; the other part was diluted 
vith buffer. These fluids were applied to blocks 
of starch or polyvinyl chloride and were sub- 
(en 86)” electrophoresis in either barbital 
8.6) or phosphate (pH 6.5) buffer for 16 
hours at 8.9 volte/cm. Filter papers were 
pressed on the wet block and stained to locate 
the position on the block of hyaluronate and 
The block was cut into segments and 
the contents of each segment were eluted, All 
the eluates were examined for protein. The 


| 
2 


moved more rapidly toward the anode than 
proteins of synovial fluid, Over 80% of 
hyaluronate of the fluid was recovered. The 
ratio of hexuronic acid to hexosamine in 
hyaluronate eluates was .95 to 1.10, Ryal- 
of hyaluronidase-treated fluid appeared 
to be protein-free. Hyaluronate of diluted 
fluid contained protein. This mixture of hyal- 
Wonete and protein was further analyzed by: 


(1) ele 
eer ctrophoresis in barbital buffer 


it 


which showed that protein remained at 
ane Sab ted sanurcanedaimanny esau? 

3 paper chromatography after acid 
lirolysis which revealed amino acids and hexos- 
hee ne simtings whieh suggest © conbin- 

‘otein and hyaluronate in native 
ial fluid will be discussed. — 


ava tae 
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THE DETERMINATION OF STEROLS IN FE- 
CES BY GLASS PAPER CHROMATOGRAPHY. 
James G. Hamilton* and O. Neal Miller, Dept. 
Of Biochemistry and Nutrition and Metabolism 
Res. Lab. Dept. of Medicine, Tulane Med. 
Sch. , New Orleans, La. 

Glass fiber paper impregnated with po- 
tassium silicate or alumina when developed in 
pure isooctane for seven minutes give the fol- 
lowing Rf values, respectively. Cholesterol, 
B-cholestanol, and sitosterols-0.54 and 0.35; 
coprostanol and epicholestanol-0.70 and 0.55; 
4-cholesten-3-one-0.55 and 0.55; cholestan- 
one and coprostanone-0.90 and 0.80. Fecal 
sterols give three major spots having Rf val- 
ues of 0.54, 0.70 and 0.90 on potassium sili- 
cate paper and 0.35, 0.55 and 0.80 on alumi- 
na. The compounds are located by spraying 
with concentrated sulfuric acid and heating in 
an oven at 225°C for four minutes. Within 
certain limits the amount of carbon developed 
in the spot is directly proportional to optical 
density. By cutting out the spots and measur- 
ing in a specially constructed densitometer 
cholesterol and coprostanol give a linear re- 
lationship between 0.6 and 1.2 micrograms. 
The three major classes of fecal sterols are 
rapidly and easily quantitatively determined 
by this method. Some previously unpublished 
data (Swartwout et al.) on the determination 
of cholesterol in blood will be discussed. 
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FAST FLOW RATES AND NARROW DIAMETER 
COLUMNS FOR THE CHROMATOGRAPHY OF AMINO 
ACIDS. Paul B. Hamilton. Alfred I. 
duPont Institute, Wilmington, Delaware. 

A flow rate of 6 ml. per sq. cm. per 
hour through 0.9 cm. diameter columns 
of cation exchange resins in the chro- 
matographic separation of amino acids 
was first employed by Moore and Stein 
(J. Biol. Chem. 193 7663» 1951). Flow 
was increased to ml. per sq. cm. per 
bour by Spackman, Moore and Stein (Anal 
Chem. 30:1190, 1958). In this labora- 
tory, a rate of 80 ml. per sq. cm. ver 
bour through 0.636 cm. diameter columns 
packed with irregular particles of pul- 
verized resins have been used routine- 
ly during the past year. It is now fourd 
that columns packed with spherical re- 
sin beads of 24 microns diameter (80 
per cent of the particles within + 2 
microns of the mean) can be operated at 
flow rates up to 350 ml. per sq. cm. 
per hour. The particles were prepared 
from a commercial resin by a recently 
published procedure (Hamilton, Anal. 
Chem. 30:914, 1958). Good resolution 
of amino acids can be obtained with 
0.400 cm. diameter columns, 100 or 150 
cm. long. Depending on column length 
and the buffer sequence employed, the 
collection time of the fractions in an 
analysis of the amino acids usually en- 
countered in a protein hydrolysate takes 
& to 7 hours. 
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EFFECT OF HEPARIN ON METABOLISM OF LIPOPROTEIN 
PHOSPHATIDE COMPONENTS. R,E. Hamilton*, T.C. 
Lee* and L.O. Pilgeram. Arteriosclerosis Re- 
search Laboratory, St. Barnabas Hospital and 
University of Minnesota, School of Medicine, 
Minneapolis, Minnesota. 

Alpha and beta lipoproteins (LP) were iso- 
lated from pre and post in vivo heparinized 
(10mg.) human plasma. Phosphatides were ex- 
tracted and analyzed for choline, ethanolamine, 
serine, and glutamic acid. The results show 
that heparin (after a 15 minute interval) in- 
creases the alpha LP phosphatide content of 
serine and glutamic acid but decreases the con- 
tent of choline and ethanolamine. Beta LP phos- 
phatide content of serine, glutamic acid, cho- 
line and ethanolamine decreased. The net ef- 
fect of heparin, disregarding the source of 
phosphatide, was to increase the yield of 
serine by 36% and glutamic acid by 18%, while 
decreasing the yield of choline by 10% and 
ethanolamine by 50%. The results suggest that 
heparin is causing synthesis of phosphatidyl 
peptide moieties, peptide moieties which may 
be utilized for protein synthesis. Analysis 
of the percentage distribution of serine, 
glutamic acid, ethanolamine and choline between 
the alpha and the beta lipoproteins indicated 
that the alpha lipoprotein of the normal sub- 
ject contained more and the beta lipoprotein 
less of each constituent than the alpha and 
beta lipoproteins respectively of the arterio- 
sclerotic subject. 
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THE NATURE OF THE LIPIDES OF BLOOD. Donald J. 
Hanahan, D. Papahadjopoulos* and J. Feminella*. 
Dept. of Biochemistry, University of Washington, 
Seattle, Wash. 

Turner, Anderson and Gandal (Biochim.Biophys. 
Acta 30:130, 1958) reported significant differ- 
ences in the lipides of the red blood celis of 
various species. In studies on the relation of 
fatty acid metabolism to, and the chemistry of, 
blood lipides in this laboratory, results con- 
firm certain of their observations. The cow, 
human and dog were used as sources of blood. In 
all three, the total lipide distribution in the 
plasma wes similar; in particular, a decided 
asymmetry of the fatty acids of the lecithins 
was noted. However, in the red cell of the cow, 
sphingomyelin was the only choline-containing 
Pphospholipide, with phosphatidyl ethanolamine 
and serine, a monophosphoinositide and an 
unidentified phospholipide present (no plasmal- 
ogens noted). In the human red cell, lecithin 
and sphingomyelin (in a ratio of 1.5 to 1) were 
present, as well as phosphatidyl ethanolamine 
and serine, and an inositide. A distribution 
of lipides similar to that found in humans wes 
noted in the dog red cell. The major non-phos- 
Pholipide fraction in these red cells was non- 
esterified cholesterol. The structure of these 
lipides and significance of the results shall 
be discussed. 












956 4 
ACCUMULATION OF INORGANIC POLYPHOSPHATES Jy 
NEUROSPORA CRASSA. F. M. Harold (intr. by Ry 
Mitchell). “California Institute of Technolog 
Pasadena. 4 

Certain mutants of Neurospora have been 
shown to accumulate inorganic polyphosphates 
when grown on a limited supply of their speci. 
fic growth factor (Houlahan and Mitchell, Arc, 
Biochem. 19:257, 1948). A study of polyphos- 
phate metabolism in Neurospora is being eon. 
ducted in order to clarify the metabolic de. 
rangement which leads to the accumulation of 
these compounds. As is the case with other 
microorganisms, two kinds of polyphosphates 
occur in Neurospora. These differ in extract. 
ability with cold TCA, metabolic behavior ang 
localization within the cytoplasm. Accumla- 
tion of polyphosphate by mutant strains is oq. 
fined to the fraction extractable with cold My, 
The time course of this accumulation has been 
analyzed in several strains, particularly ip 
strain 39401 grown on tryptophan. As the anip 
acid is exhausted from the medium, ribonucleic 
acid synthesis slows down and ultimately cease, 
However, uptake of phosphate continues at the 
former rate, the bulk of the phosphate 
appearing as inorganic polyphosphate. Additim 
of tryptophan reverses the process; ribonuclei 
acid synthesis and growth resume while accum- 
lation of polyphosphate ceases. 


957 

EFFECT OF IRRADIATION ON FIBROBLASTS 
PROPAGATED IN VITRO. Helen area 
E. M. Seidman , and P.S, Lavik, Atomic 
gy Med. Res, Proj. Western Reserve Univ, Mei 
School, Cleveland, Ohio 

A permanent strain (U-12) of human uter- 
ine fibroblasts (Swim and Parker, Am, J. 
Hygiene 66, 235, 1957) have been found to be 
relatively sensitive to irradiation, Cells wer 
propagated in the defined medium S- 103 (Swim 
and Parker, J. Lab. Clin, Med. 52, 309, 193) 
supplemented with 20% horse serum, and nu- 
clei isolated from replicate cultures were cow 
ted at daily intervals after irradiation, The 
increase in cell number over a 7-day period 
was inhibited 59% by 250 r, while 500 r almost 
completely inhibited cell multiplication, A 
large proportion of the cells irradiated with 
500 r were large and of abnormal shape but 
did not take up eosin. Incorporation of P™ it 
to the lipid and RNA + phosphoprotein fractia 
was not significantly affected by 500 r, butit 
corporation into DNA was reduced, the max 
mum inhibition (50%) occurring 1-2 days after 
the irradiation, Incorporation of tritiated thr 
midine into the DNA of these cells was studiei 
by the radioautographic technique. No sight 
ficant inhibition of DNA synthesis was obserr 
ed when the H®-thymidine was added immed 
ately after irradiation. Studies of later inter 
vals are now in progress. 
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958 
PBATURATION, SOLUBILITY AND 


MICROHETEROGENEITY 
FIBRINOGEN. R. W. Bertley, Jr.# and David F. 
e Mass. Inst. r idge, Mass. 


tic studies extending those done pre- 
(J.Am.Chem.Soc.79,601,'57) of alkaline 

(pi 12 denaturation of bovine fibrinogen (F) 
reveal two distinct types of reaction, differing 
in rates by an order of magnitude. The more 

appears to be completely reversible, pro- 
vided precipitation is avoided. Denaturation 
yas assayed as loss of solubility in K-phosphate 
buffers pH 6.0-8.5. Analysis of experiments 
wing a series of assay solvents in this range 
revealed that F denatured by the faster reaction 
is heterogeneous and that this heterogeneity is 
a property of the native protein. Heterogeneity 
was also revealed by solubility studies of un- 
denatured F. Several fractions, with different 
solubility characteristics, were obtained. Al- 
though all fractions assayed at least 90% clot- 
table, significant differences in clotting time 
wre observed. No correlation could be found 
between the heterogeneity shown by solubility 
and fast denaturation studies. Structural dif- 
ferences characterizing different varieties of 
Fare quite stable, being unaffected for ex- 
aples by alcohol precipitation or by fast de- 
naturation. By treatment at a critical inter- 
mediate pH (10.8) solubility can be recovered 
after slow denaturation reactions. So far a 
variety of reversal products has been obtained, 
some clottable but differing from native in de- 
creased solubility near the isoelectric range 
and others soluble in this range but non- 
clottable. 
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HEPATIC FRUCTOSEDIPHOSPHATASES. Louis F. Hass 
and William L. (intr. by Billy Baggett). 
fept. of Biochemistry, Duke Univ. School of 
Medicine, Durham, N. C. 

In contrast to previously studied phospha- 
tases, the specific phosphatases for phospho- 
serine and glucose-6=-phosphate have specific 
affinity for serine and glucose, respectively, 
Which has been characterized through inhibition 
of the hydrolytic activity and the concomitant 
exchange activity. In an attempt to extend 
these observations to fructosediphosphatase 
(FDPase), a survey has been made of rat and 
Tabbit liver FDPase activity. Whereas rabbit 
liver is known to contain a well-character- 
ized FDPase with a pH optimum of 9.5, extracts 
of livers of both species showed two major ac- 
tivities with apparent pH optima at 6.5 to 7.0, 
Neutral, and 8.5, alkaline. From a rat liver 
extract approximately the same ratio of activi- 
ties was observed after an 8 fold purification, 
but the neutral activity may be selectively 
destroyed. With the 8 fold purified fraction, 
the specific activity (ymoles of Pi formed/mg. 
of protein/30 minutes at 37°) was 16 at pH 7.0, 
ll at pH 8.5, and 6.4 at pH 9.5. There was no 
detectable hydrolysis of fructose-6-phosphate, 
and the FDPase activities required added Mgtt 
if EDTA was present. With rabbit liver ex- 
tracts, heat treatment or autolysis at pH 4.5 
(according to published procedures for the 
purification of the pH 9.5 FDPase) inactivate 
the neutral activity. Current efforts involve 
the further purification and characterization 
of the neutral FDPase. 


te Se 


243 





Haugaard 
960 
VITAMIN B,; AND METHIONINE BIOSYNTHE- 


SIS IN VITRO, F.T,Hatch*, S. Takeyama* and 
J.M. Buchanan, Div. of Biochemistry, Mass. 
8 e of Technology, Cambridge. 


The biosynthesis of the methyl group of 
methionine is being investigated in mutant 
strains of E. coli. Up to 57% conversion of 
the B-carbon of serine to methionine was ob- 
tained in soluble extracts with homocysteine as 
acceptor. The first enzyme of the sequence, 
serine hydroxymethylase, was partially puri- 
fied and exhibits absolute requirements for 
pyridoxal phosphate and tetrahydrofolic acid. 
Three subsequent enzymes were partially puri- 
fied and there is evidence that additional en- 
zymes are necessary. Confirming Kisliuk and 
Woods (J.Gen. Microbiol. 18, xv, 1958) we also 
found absolute requirements for homocysteine, 
DPNH, ATP, and vitamin B,; in this system. 
One enzyme was purified about 15-fold from 
extracts of cells of a B,z/methionine alternative 
auxotroph (1) 3-3 of B.D. Davis) which were 
grown on Co™ labeled vitamin B,z. 41% of the 
soluble vitamin B,2 was bound to this enzyme 
and appeared to be a true coenzyme. Prelimi- 
nary data indicate that the bound B,2, when re- 
leased by heat treatment, is present as cyano- 
and hydroxo-cobalamins and not as amore com- 
plex derivative. The apoenzyme is present in 
soluble extracts of cells grown on limiting 
methionine, since full activity of the system is 
obtained in vitro by addition of B,2. Competitive 
inhibition of the enzyme (36%) was demonstrated 
at equimolar concentrations of analogs and By,2. 
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THE RELATION BETWEEN ISOMETRIC SYSTOLIC TENSION 
AND PHOSPHORYLASE ACTIVITY IN RAT HEART. N, 
Haugaard, a Kukovetz*, J. Shanfeld* and M.E, 
Hess*, Lab. of Pharmacology, Univ. of Pennsyl- 
vania Med. School, Philadelphia, Pa. 

The study to be reported is concerned with 
the relation between physical activity of heart 
muscle and enzymatic activity of the myocar- 
dium, A perfused rat heart was connected to a 
strain gauge and the tension adjusted to a 
constant value. The contractions were recorded 
on paper with the aid of a Sanborn amplifier. 
In this way a measurement of the isometric sys- 
tolic tension was obtained. The heart was 
stimulated by the addition of various drugs to 
the perfusion fluid. At the time of maximum 
drug effect the heart was quickly frozen in a 
dry ice-alcohol mixture. An extract was 
prepared and phosphorylase a and b activity 
determined according to the method of Cori and 
Illingworth (Biochem. et Biophys. Acta 21, 

105, 1956). In the stimulated heart phos- 
phorylase a activity was markedly increased 
over that of controls, There was no change in 
total phosphorylase activity. A close 
positive correlation was found between the 
increase in mechanical activity and the rise 
in phosphorylase a activity. The relation of 
these findings to cardiac contraction will be 
discussed, 
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ee POLYAMINO ACIDS AND PROTEINS WITH RELATIONSHIP OF TYPE VI (ORI fe N 
“ - : ana IB) TO TYPE Il PNEUMOCOCCUS (Pn), my 
Sela*. Dept. ® Michael Heidelberger and Paul A. Rebers,* ~ 
ine, pea “k (JeBiol..Chem.224,827, Institute of Microbiology, Rutgers, The State ray 
seer aarae a ry «a of keine with thic University, New Brunswick, N. J. 1953 
cyanate and acetic anhydride at 100°, the am- The type-specific capsular polysaccharide seve: 
logous reaction of polyamino acids was invest- of Type II Pn (SI) is made up of D-glucuronic 
igated, The polymers of tyrosine, lysine, ser- acid, 1, 4,6-linked D-glucose, and Py 3clinked = 
ine and poly-a~aspartic acid bound appraximate- L-rhamnose (Butler and Stacey, J. Chem, abil 
ay 4 1 mol,of SC**N per terminal COOH group. The Soc., 1537, 1955). SVIis composed of D- cond: 
mixed poly-a,B-aspartic acid combined with 3.5 galactose, D-glucose, L-rhamnoee, ribitol, The ( 
moles of hove per mole 2 Rac? polymer fe oman gin and secondarily bound phosphate (Rebers and vitre 
analogy similar re: obtained ~ Heidelberger, in press). The glucose and defi 
y-glutamic acid (Bioch.Biophys.Acta 20, rhamnose in S VI resist oxidation with period. thes: 
1956) Evidently, condensation with SON residues ate and yield methyl derivatives which show of g 
4 Saidians * Uguagae to Gakumeehe oa their linkages to be 1,3-. Anti-Pn VI sera nate- 
ae So Y-glu- cross react with barley and oat glucans, which rapic 
tamyl residues in proteins by means of hydrazi- contain multiple B-i, 3- and p-1, 4-linked units peric 
nolysis failed, however. Since sure of pro- of glucose. Ifthe former are responsible for The s 
= to acetic oes ge ge 1 a subsequ- this reaction, S VI cannot be related to SII label] 
hydrazinolysis indicate an increase through glucose. This leaves L-rhamnose as elyc! 
in terminal COOH groups, the incorporation of the only similarly linked common constituent, ratio 
pry onnenr ae: cannot be due to mitiple = That this effects the cross relationship is syath 
ee red i part of by 8M indicated by the cross reactivities of the nine 
priser 7a ~& Bere cge re Bes cv 4 prego reree ema Srepeoeecret Group A poe 
urea ting nonradit thiocya an carbohydrates in both anti-Pn II serum 
considerable i 
nate in acetic anhydride, a number (Heidelberger and McCarty, Proc. Nat. Acad, sis 
of SC**N groups remains firmly bound, It is not “aur rapid 
Sci., in press) and anti-Pn VY serum. In both on th 
yet clear whether the protein-bound SCN groups : ; tent 
axe pee ‘in ae ta on antisera the V substance, which contains more ‘ 
' , oan ted by h grants 1852 rhamnose than the A carbohydrate, precipitate oo 
of the USPHS and 1296 of the NSF,and by con- more antibody. Quantitative data are given, te 
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pa nage ane + hy a noel a EFFECT OF AGING AND BOVINE SERUM STUDIE 
TUMORS FLUOROURAC ALBUMIN (BSA) ON MITOCHONDRIA. Donald § FORME! 
Heide lber Peter B. Danneberg*, Ge Helinski* and Cecil Cooper. Dept. of Blo- i. 
. chem., Western Reserve U., Cleveland, Ohio, e 
Wisconsin, Madis a. a, University of Oxidative phosphorylation with DPNH, 8- pay 
i ee hydroxybutyrate, succinate, and cytochrome posts 
18, 335 (1958)) that in the He pr a pi c see ascorbate as substrates 4 studied in tein. 
sae e-flnoro 1 (FU) is com rat liver mitochondria aged at 37°. This lipid 
praeng = ole a egg 2 Pet or a treatment leads to a loss of phosphorylation ity te 
idine-5'-monophosphate (FAUMP), is in- which can be partially restored by BSA and _ 
corporated into RNA, inhibits RNA biosynthesis, several other agents. No uncoupling agent is sare 
and blocks the methylation of deaxyuridylic released into the medium from the mito- entree 
acid to thymidylic acid. In the latter case, chondria under these conditions. Loss of hexane 
FdUMP is the inhibitory compound. A FU- phosphorylation with cytochrome c plus with 4 
pet bam _ =e. Seer sae been heated ascorbate occurs much sooner than withthe the li 
Py ae ‘echaeskie. tanate ~ oe other substrates, but is not caused by an natant 
fal ts = tsntbit ree sailalehite oasaien — lability of the phosphorylation due to pon 
DNA thymine, In suspensions oxidation of endogenous cytochrome c. BSA , 
ego M. FU the Pes amc of and, to a lesser extent, an acid digest of BSA a 
Pie into DNA thymine was completely or an amino acid mixture corresponding to of rad 

inhibited in the susceptible cells and not the composition of the albumin molecule lip 
inhibited in the resistant cells. In the , ; i ol 
csadatieak tutta Waka tab a. Ghamesdek tee partially reverses changes in phosphorylation § tionat: 
rs tion of FU into F-UMP and RNA, There and oxidation of all the substrates tested. om colt 
py significant difference between the Histidine was found to be responsible for the obtain 
two cell lines, suspended in vitro with restorative activity of the amino acid mix- with a 
respect to permeability to FU or the in- ture. There is a parallelism between an in- = { 
hibition FU of the incorporation of crease in oxidation of DPNH and trans- : a, 
uwracil-2-C+4 into RNA uracil, hydrogenase activity with aging. In contrast, oar 


transhydrogenase of lysed mitochondria is ur 
affected by aging indicating a decreased per 
meability barrier to DPNH on aging. 
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NOVO. PURINE SYNTHESIS IN ASCITES TUMOR CELLS 
ed 


VITRO. Je Frank Henderson* and G. A. LePage. 
seer Research Institute, Menlo Park, Calif. 

LePage reported active de novo purine synthe- 
sis in mouse ascites tumor cells in vitro in 
1953 (Cancer Research 13:178, 1953). Recently 
several investigetors (Smellie et al-, Biochem. 
Biophys. Acts 29359, 19583 Harrington and Lavik, 
Cancer Research 17:43, 1957) have reported in- 
ability to repeat this, using slightly different 
conditions, end with a different isotopic label. 
The conditions necessary for purine synthesis in 
yitro have now been reinvestigated and further 
defined. Anaerobic glycolysis and purine syn- 
thesis were measured in the presence and absence 
of glucose, using both glycine-2-C'4 and for- 
mte-C!4. With glucose present, glycolysis was 
rapid and linear for the one hour incubation 

used, and purine synthesis was active. 

The specific activity of acid-soluble adenine 
labeled with formate-C'4 was twice that from 
glycine-2-C'4. In the absence of glucose this 
ratio was 4-831 and both glycolysis and purine 
synthesis were greatly diminished. Added glute- 
nine (plus glucose) increases purine synthesis 
markedly with only a slight increase in gly- 
colysis. Liver extracts stimulate purine synthe- 
sis moderately, but this effect can be explained 
on the basis of the glucose and glutamine con- 
tent of the extract. High rates of de novo 
purine synthesis can be obtained in vitro in the 
presence of an adequate energy source and 
glutamine. 


967 
STWIES WITH LIPID-SOLUBLE AMINO ACID COMPLEXES 
FORMED IN HEN OVIDUCT DURING PROTEIN SYNTHESIS. 
RW. Hendler, Natl. Heart Inst., Bethesda, Md. 
The turnover of amino acid in “nonprotein"” 
fractions of hen oviduct during protein synthe- 
sis indicated the possibility that amino acids 
passed through a lipid phase en route to pro- 
tein. That the amino acid contained in the 
lipid was not free was demonstrated by inabil- 
ity to extract the amino acid under conditions 
where free amino acid was completely extract- 
able. Furthermore, the addition of water to an 
alcoholic solution of the complex promoted its 
extractability into hexane. The per cent of 
hexane-extractable amino acid complex increases 
with incubation in a mince and is greater for 
the lipids of the cell debris than of the super- 
natant. The hexane-extractable material is more 
stable at low than neutral or high pH and 
appears to disassociate on dilution. Experi- 
ments with combinations of labeled and unlabeled 
cell debris and supernatants indicate a passage 
of radioactive amino acid from the supernatant 
lipid fraction to the cell debris lipid. Frac- 
tionation by countercurrent distribution and 
on columns of aluminum silicate of the lipids 
obtained after 10 minute incubation of oviduct 
with a mixture of radioactive amino acids re- 
Veals the presence of at least five different 
classes of amino acid complex. The further 
purification and characterization of these 
mterials are presently under study. 
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INHIBITION OF POLYNUCLEOTIDE PHOSPHORYLASE BY 
POLYNUCLEOTIDES. D 


+ DD. Hendley*and 
Jr. RB. W. Johnson Laboratory, Children's 
Hospital, Inc., Baltimore. 

Grunberg-Manago et. al. reported inhibition 
by Azotobacter RNA of the polymerization and 
per sow at amin aeanie 7 “a 20 

° e ac > 
269 (1956)). We find alkali poly 4, 
poly AU treated with pancreatic RNAse, and com- 
mercial yeast RNA also to be strong inhibitors 


of poly A synthesis and breakdown catalyzed by 
prepns. from Micrococcus ikticus. 4 com- 
mon feature oF Ee Tani Eeee ts a preponder- 


recently noted by Heppel (Ann. N.Y. Acad. Sei., 
in press.)) The % inhibition decreases with 
increasing ADP or poly A, but the inhibitor 
does not seem entirely competitive with either 
of these substrates. Yeast RNA inhibits the 
polymerization of CDP more markedly than that 
of ADP, UDP, or IDP. Ensyme fractions vary in 
their sensitivity to inhibition and may them- 
selves contain unidentified inhibitors demon- 
strable after heat-inactivating the enzyme. 

The possible contamination of partially puri- 
fied enzyme prepns. with inhibitory polynucleo- 
tides may explain variation in ratios of activ- 
ities towards the different nucleotides during 
purification, and the failure of some prepns. 
to show salt activation. The presence of C-3' 
phosph ster end group contaminants may 
help account for the resistance of some RNA 
prepns. to phosphorolysis. 
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ENZYME ACTIVITY IN PARENCHYMATOUS LIVER CELLS. 

and 0. SSrensen (intr. by L.H.Louis) 
Dept. of Int. Med. Section of Gastroenterology, 
U. of Michigan, Ann Arbor. 


To permit the use of the parenchymatous 
liver cell as a basis for enzyme determinations 
on liver, these cells were prepared from rat 
liver in suspension, capable of being counted 
separately and practically free from Kupfer 
cells (Gastroenterology, Jan., 1959, in the 
Press). The cells retained between 80 and 90% 
of their protein content but lost well over one 
half of their content of glutamic pyruvic tran- 
saminase, TPN-linked isocitric dehydrogenase 
and lactic acid dehydrogenase into the medium, 
Glutamic oxalacetic transaminase and the par- 
ticulate enzymes glucose-6=phosnhatase and 
glutamic acid dehydrogenase were recovered from 
the cells in the quantities expected if no leak- 
age into the medium had occurred, The loss of 
lactic acid dehydrogenase was inhibited by 
making the medium 20% in oxygenated, washed 
human red cells, The leakage of lactic acid 
dehydrogenase was not affected by the addition 
of AIP (0.75 gms %) or of crystalline human 
oxyhaemoglobin (5-7 %) and carbonic anhydrase, 
(10-20 mg %) used both singly and in combin- 
ation. 








Herbert 


970 
VALUE OF FASTING SERUM "FOLIC ACID" 
LEVELS. By: V. Herbert, L.R. Wasserman, 
OQ. Frank, I. Pasher and H. Baker (intr. by 
H. Sobotka). Depts. of Hematol. and Chemis- 
try, The Mount Sinai Hospital, New York. 
Fasting sera were obtained from normal 
subjects and from patients with megaloblastic 
anemia due to either vitamin Bj, or folic acid 
deficiency, and measured for "folic acid" 
activity using a modified L. casei assay tech- 
nique. The source of each serum was unknown 
to the assayers until the results of the assay 
were recorded, All the patients with clinically 
determined folic acid deficiency proved to 
have less than 2 mug "folic acid" per ml, of 
serum; all other subjects had serum "folic 
acid "levels of 8 or more mug/ml. Although 
serum "folic acid" levels may not measure 
any of the known "folic acid active" substances 








(Usdin, Phillips, and Toennies: J. Biol, Chem. 


221: 865,1956), such determinations do seem 
toserve as a parameter of clinical folic acid 
deficiency and are a useful laboratory tool. 
Correlations of urinary formiminoglutamic 
acid excretion with serum "folic acid" levels 
are being made in this laboratory, to indicate 
their relative value as an index of the clinical 
picture. 

(Acknowledgments to U.S. P.H.S. RG-4446). 
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STRUCTURE AND FUNCTION OF LIVER MITOCHONDRIA 
IN PROLONGED HEMORRHAGIC SHOCK WITH FATAL TER- 
MIMATICN. 


devin Be Wetnatete ate Er Witton We Bes 
"ta dogs dying 


the liver appears hypaxic 

of these "shock" livers indi- 
cate that the mitochondria in situ swell into 
enormous round forms. However, liver tissu 
from "shock" dogs prepared by grinding and dif- 
ferential centrifugation will yield a mitochon- 
drial pellet that is made up of fairly normal 
looking particles which axidize and phosphory- 
late quite adequately. Presumably the isola- 
tion procedure results in a yield of normal 
appearing and functionally mito- 
chondria. Further investigation of the problem 
is being carried on with homogenates and tissue 
Slices in an attempt to elucidate the influence 
of technic of preparation om mitochondrial num- 
ber, structure and function in this condition. 
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PREPARATIVE AND ANALYTICAL SEPARATION OF PATTY 
ACIDS BY RUBBER CHROMATOGRAPHY. J. Hirsch 
(intr. by E. H. Ahrens, Jr.). The Rockefeller 
Institute, New York. 

Previous work has demonstrated the poten. 
tial usefulness of rubber columns for the 
chromatographic separation of lipides (Bo 
Internat.Confer. on Biochem. Problems of 
p-64, 1953; Trowbridge and Herrick, 
comm., 1958). A method has been devised for the 
complete separation of the individual fatty 
acids, as methyl esters, from a 5-100 mg mix- 
ture. This is carried out at room temperature o 
a 1 by 150 cm column of finely ground, special. 
ly extracted, natural rubber. From 5-20% water 
in acetone (V:V) is used as eluant. The concen. 
tration of solute in the effluent stream is 
monitored by a sensitive, automatic, reco 
differential refractometer (Phoenix Precision 
Instrument Co., Philadelphia, Pa.). However, 
fractions may be collected for conventional but 
more tedious analysis. Such chromatography 
enables a complete separation of the fatty acid 
esters from 4 carbon to 24 carbon chain length 
within 3-4 hours. By alteration of the water 
content of the eluant it is possible to effect 
a complete separation of the unsaturated acids 
of a given chain length. Thus, elution with 1% 
water in acetone separates the methyl esters of 
stearic, oleic, linoleic and linolenic acids 
from each other and from the neighboring peak of 
methyl palmitate. This method can easily be 
amplified‘so as to provide clean separations of 
larger quantities of methyl ester. 


973 
PA-1145-3, AN ADDITIONAL CRYSTALLINE COMPONENT 
OF THE PA-114 SYNERGISTIC ANTIBIOTIC COMPLEX. 
D. C. Hobbs* and W. D. Celmer. Chas. Pfizer & 
Co., Inc., Brooklyn, N. Y. 

The isolation, crystallization and character- 
ization of the synergistic antibiotics PA-1lMA 
and PA-114B, produced by a strain of Strepto- 

ces Olivaceous, have been previously deseribed 
(eclaas and Sobin, Antibiotics Ann., 437, 1955- 
56). A new crystalline antibiotic, related to 
PA-114B, has now been isolated from among the 
minor components of the PA-114 complex and has 
been designated PA-114B-3. Countercurrent dis- 
tribution of a crude fermentation product be- 
tween toluene and water-methanol yielded a prep 
aration enriched in PA-114B-3 which was further 
purified by chromatography on silica gel and by 
additional countercurrent distribution (100 
transfers). PA-114B-3 crystallized from {olu 
ene-hexane as needles, m.p. 207-8°, /a/? -37 
NMCOH 258 mu E1# 20h.5, xMEOH 305 mu ETP, 95, 
C, 62.77, H, 6.52, N, 12.61. This new antdbiotie 
can be readily distinguished from other compo- 
nents of the PA-114 complex by paper chromato- 
graphy. Degradative studies on crystalline 
PA-114B and PA-114B-3 confirm the similarity df 
the two substances; both are unique polypeptiies 
differing slightly in amino acid content, 
PA-114A also exhibits unusual polypeptide 
features but its composition differs markedly 
from that of PA-114B or PA-114B-3. Combinatios 
of PA-114A and PA-114B-3 éxhibit marked syner- 
gistic antimicrobial activities in vitro; 
mutual potentiation of PA-114B and PA-114B-3 
is also evident, although to a lesser extent. 
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COUPLING OF OXIDATION OF MALATE TO REDUCTION OF 
PYRUVATE IN THE REDUCTIVE SYNTHESIS OF TRIOSE 
PHOSPHATE. H.D. Hoberman and A. D'Adamo,Jr. 
ibert Einstein College of Medicine, Yeshiva 
pniversity, New York. 

on administering 2-deuterolactate to fasting 
rats, liver glycogen yields glucose labeled in 
the 4 and 6 positions, (H.D.Hoberman, J, Biol, 
Chem. 233, 1045 (1958)). The ratio of D in po- 
sition 4 to D in position 6 is 2:1. In similar 
experiments with 2,2'-deuterofumarate glucose 
ig found also to be labeled in the 4 and 6 po- 
sitions. The 4/6 ratio in this case is 1:1. 
these results indicate the operation in intact 
liver of the following three coupled processes 
(each indicated by a number and its prime):(1) 
lactate + DPNt+ = pyruvate + DPNH; (1') 3-phos- 
phoglycerate + DPNH = 3-phosphoglyceral dehyde 
+DPNt+; (2) lactate + TPN+ = pyruvate + TPNH; 
(2') pyruvate + CO. + TPNH = malate + TPN+; (3) 
malate + DPN+ = oxalacetate + DPNH; (3') pyru- 
vate + DPNH = lactate + DPN+. These reactions 
and the following, (4) oxalacetate + ITP = CO 
+ phosphopyruvate + Hj0 + IDP; (5) phosphopyru- 
vate + H20 = 2=phosphoglycerate = 3-phosphogly- 
cerate, when summed yleld (6) lactate + ITP = 
3-phosphoglyceraldehyde + IDP. 
cess thus includes a cycle in which lactate, 
used as reductant in the malic enzyme reaction 
is regenerated from pyruvate by the coupled 
oxidation of malate, (Supported by Grant C-3641, 
Natl, Insts, of Health and Grant G-5099, Natl. 
Science Foundation). 
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N-ACETYLGALACTOSAMINE METABOLISM BY 
PROTEUS VULGARIS. * 


’ 
J.B, Wolfe and e Univ. of 
South. Calif. Sch. of Med. and Scripps 
Clinic & Res. Fdn., la Jolla. 

wulgaris resting cells grown 
on chondroitin sulfate containing media 
were capable of rapidly metabolizing N- 
acetylgalactosamine. Extracts of lyo- 
philized cells, partially purified by 
ammonium sulfate fractionation (40-60% 
sat.), MnClo treatment, dialysis, ab- 
sorption on and fractional elution from 
calcium phosphate gel were used for 
studying this degradative reaction. 
Using this enzyme system, acetylgalac- 
tosamine color (Reissig Method) dis- 
appeared completely in 2-3 hours. The 
addition of phosphate, Mg**, ATP or UTP 
did not increase the rate of disappear- 
ance. This preparation also catalyzed 
the disappearance of acetylglucosamine, 
glucosamine and galactosamine, but at 
slower rates. No increase in oxygen 
uptake was detectable and the formation 
of free hexosamine, ketose or ammonia 
during the course of the reaction could 
not be detected chromatographically or 
by using quantitative colorimetric pro- 
cedures (Boas-Elson-Morgan, nessleriza- 
tion and Dische's cysteine-carbazole 
Tespectively). Reports on further 
attempts to identify the products of 
acetylgalactosamine disappearance and 
possible mechanisms of action will be 
discussed. 
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The overall pro- 
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OBSERVATIONS REGARDING STRUCTURAL PREREQUISITES 
FOR MELANOCYTE EXPANDING ACTIVITY. K. Hofmann, 
H. Yajima*and E. T. Schwartz* Biochem. Dept., 
Univ. of Pittsburgh School of Medicine, Pitts- 
burgh, Pa. 

A series of naturally occurring melanocyte 
expanding hormones (the corticotropins, a-, and 
B-MSH from porcine and B-MSH from bovine pitui- 
taries) have been isolated, characterized, and 
their structures elucidated. We have completed 
recently the synthesis of a number of trideca- 
peptide amides which embody within their struc- 
ture the entire amino acid sequence of a-MSH, 
and, with Drs. M. R. Wright and A. B. Lerner of 
Yale University, have evaluated their ability 
to bring about the expansion of melanocytes in 
vitro. In the course of these studies a series 
of peptides containing segments of the a-MSH 
structure have become available and, surpris- 
ingly enough, many of these substances were 
active. The results of these studies will be 
presented and the essential features endowing 
a@ peptide with melanocyte expanding activity 
will be delineated. The discovery that small 
fragments of a polypeptide hormone retain phy- 
siological activity is of considerable interest 
and may provide important clues regarding the 
mode of action of these compounds. 
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GLYCOGEN SYNTHESIS FROM FATTY ACIDS IN TETRA- 
HYMENA, James F, Hogg. Dept. of Biological 
Chemistry, The Univ. of Michigan, Ann Arbor. 

In washed cells of Tetrahymena eed gE 
that are performing glycone esis, the car- 
bon-1, of acetate-1 or -2-C*+ is incorporated 
into glycogen to the extent of 20 or 50%, re- 
spectively, whereas less than 1% of the carbon- 
14 of glycolate-1 or -2-C+4, DL-glutamate-2- 
cls, DL-ornithine-2-Cl4, acetone-2-Cl4, for- 
mate or bicarbonate enters into glycogen. The 
labeled fatty acids also are incorporated rap- 
idly into cellular lipide and protein. Tracer 
incorporation patterns can be explained by the 
malate synthetase activity which, like acetate 
activation, parallels glyconeogenic activity. 
Extracts from cells performing glyconeogenesis, 
however, convert isocitrate (or cis-aconitate) 
to glyoxylate at only one-tenth the molar rate 
of net glycogen synthesis, expressed as glucose, 
Although cells grown in the absence of carbo- 
hydrate may yield up to 3-fold greater iso- 
citritase activity, equal activity is present 
in cells grown in carbohydrate media which are 
incapable of glyconeogenesis. Therefore the 
present results do not support the functioning 
of the glyoxylate cycle in the protozoal glyco- 
gen synthesis, The stability of protozoal iso- 
citritase, however, is being investigated fur- 
ther, 
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ON THE MECHANISM OF ACTION OF ACETYLCHOLINE AT 
THE MOLECULAR LEVEL. L.E. Hokin and Mabel R 
Hokint, Dept. of Phys ? 
University of Wisconsin, Madison, Wis, 
Physiological concentrations of ACh stim- 
ulate the incorporation of P< into phosphatid- 
ic acid in cytoplasmic particulate fractions of 
guinea pig brain undergoing oxidative phosphor- 
» 1957). The present studies have shown 
pres phosphatidic acid is formed by a diglycer- 
ide kinase from ATP32 and diglyceride in des- 
oxycholate extracts of brain microsomes, The 
combined action of the diglyceride kinase and 
a phosphatidic acid phosphatase catalyse the 
exchange of phosphate in added phosphatidic ac- 
id. In untreated microsomal fractions 
phatidic acid is formed either from ATP. 
from aeglye 32, ACh stimulates the incor- 
poration of P32 into phosphatidic acid only 
when ATP32 is the phosphate donor, This in- 
dicates that the diglyceride kinase and the 
phosphatidic acid phosphatase are involved in 
the ACh stimulation, but the formation of phos- 
phatidic acid from a-glycero-P (Kornberg and 
Pricer, Je Biol. Chem, 20h: 329,345, 1953) is 
not. The ACh effect is prevented by a 
(freezing, hypotonicity, desoxycholate) which 
alter structure of the membranes in the mic- 
rosome fraction. A scheme is presented where- 
by the reactions catalyzed by diglyceride kin- 
ase and phosphatidic acid phosphatase can par- 
ticipate in the transport of hydrophilic sec- 
retory products across lipoid membranes, 


979 
RELATIVE RATES OF SYNTHESIS OF VARIOUS PROTEINS 
IN NUCLEI. David J. Holbrook*, J. Logan Irvin 
and Elinor M. Irvin Univ. of Nort i Caroline 
School of Wedicine, Chapel Hill. 

Proteins of nuclei were separated into three 
fractions: Fraction I - extracted with 0.05 M 
sodium citrate; fraction II = extracted with 
1 M NaCl from the residue from I; fraction III 
- residual proteins remaining after removal of 
fractions I and II. Further extraction of I, 
II, and III with 0.1 N HCl yielded basic pro- 
teins IB, IIB, and IIIB, respectively, which 
were precipitated with ammonium hydroxide. 
After the extractions with HCl, there remained 
proteins IG (globulins), IIP, and IIILP (resid- 
ual lipoprotein). Specific activities of these 
protein fractions were determined at various 
intervals after intraperitoneal injections of 
glycine-1-Cl4 (194C/100 gm.) into rats. Aver- 
age specific activities (c.p.m./mg.) for these 
proteins in liver nuclei at 1 and 20 hours, 
respectively, were: IB: 1343 and 510; IIB: 29 
and 495; IIIB: 542 and 590; IG: 1120 and 1300; 
TIP: 1276 ami 950; ITILP: 1267 and 1530. ‘he 
rapid turnover of basic protein fraction IB in 
liver nuclei suggests that this fraction may 
function as a precursor of other nuclear pro- 
teins comparable to the role of the ribonucleo- 
proteins of microsomes. RNA and deoxyribopoly- 
nucleotides are present in fraction I along 
with basic protein IB. Fractions IIB and IIIB 
are histones which are associated with DNA 
fractions. Relative to other proteins, frac- 
tions IIB and IIIB are more active in a liver 
tumor than in liver of adult rats. Aided by 
grant from the American Cancer Society. 
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ee OF GLUTAMIC ACID ee Bi | 
BY ACETATE owt 
fae Dept. of Siachenteteps Bik Hho. 
City of Hope Med. Cntres Duarte, Calif e 
Previous studies on the accumlation of 
freely-extractable glutamic acid by L. ambip. 
gas have shown that a vitamin B¢ deficiency 
reduces the final amount, but not the initia) 
rate of accumulation, and that various treat. 
ments of such cells with the vitamin aan 
improve the accumulation capacity (Holden 
Roberts, Fed. Proc. 1, 276 (1956) 5 Eon 4 rn 
Biol. Chem., in press). Further study 
that the presence of aml], aneunhe an 
medium in the uptake buffer markedly improved 
the capacity of vitamin Bg deficient cells, 
This reactivating effect could be accounted for 
entirely by acetate, NH,* and vitamin Bg. Ao» 
tate and NH,” when present in excess possessei 
70 per cent of the total activity. The effect 
of acetate is specific ani appears to be 
exerted early in the accumulation period. This 
was confirmed in studies with a variety of 
nutritionally deficient cell types 
low cell densities. Such cells (vitamin 
deficient excepted) show a characteristic 
sitory decrease in the accumulation rate short. 
ly after the initiation of uptake resulting in 
diphasic accumulation. Acetate prevents this 
decline and permits a normal accumlation 
pattern typical of cells from high density 
cultures. Vitamin Bg deficient cells alone 
gp NH), for maximum stimulation and wr 
the only ones not showing diphasic uptake. 
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EFFECT . — ON DPNH CHIMASS 1S DAR 
Vince 
Thelma € re Univ. of Virginia mee 
School, Charlottesville, Virginia. 

The oxidation of DPNH by rat uterine hamoger 
ate is enhanced by catalytic amounts of certain 
phenols, The product of DPNH oxidation was 
shown to be DPN by means of alcohol dehydroger 
ase assay, Oxygen is required and Mn++ markel- 
ly stimulated the phenol effect. Mg++, Znt+, 
Ni++, Co++, Fe++ and K+ had no effect. The 
entire activity of a 5% homogenate of rat uter 
us in 0.25 M sucrose resided in the particulat 
fraction, Optimum pH was 5.7 but most obserm 
tions were made at pH 7.0 to avoid instabiliy 
of DPNH, 2,4 dichlorophenol (DCP) exhibits 
maximum stimulation of DPNH oxidase at 5x 
M, Phenol, 2,4,6 trichlorophenol, tyrosine, 
hydroquinone, v-quinone, and o-quinone are le 
active than DOP. Catechol, d fumarate, 
ascorbic acid, estradiol-17B, stilbesterol haw 
no ability to replace DCP. The phenol effect 
is inhibited by cyanide, azide, and catalase, 
TPNH oxidation also exhibits phenol enhance- 
ment, Uterine homogenates of spayed rats wrt 
devoid of significant phenol-stimulated DPM 
oxidase, Activity was restored by the adminir 
tration of estradiol to spayed animals. Thes 
results will be discussed in relation to 
oxidase activity of peroxidases in the vresem 
of phenols, 
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1 TERCURRENT DISTRIBUTION OF RAT LIVER 
"SOLUBLE" FRACTION RNA. Robert W. Holle 

and Susan H. Merrill U.S. Mutrition Lab., 
Agric, Res. Service, and Dept. of Biochem. 
and Nutr., Cornell Univ., Ithaca, N. Y. 

RUA isolated from the "soluble" fraction of 
rat liver homogenate has been subjected to 
countercurrent distribution in the phosphate 
puffer-formamide-isopropanol system of Warmer 
and Vaimberg (Fed. Proc. 17:331, 1958). The 
results demonstrate that the RNA is hetero- 
geneous, as would be expected if different 
molecular species of "soluble" fraction RNA 
accept different enzymatically activated 
anino acids (cf. Hoagland, et al., J. Biol. 

. 231:241, 1958; Berg and Ofengand, Proc. 
er Acad. Sci. 44:78, 1958; Schweet, et al., 
Tid. Gh:173, 1958; Zachau, et al., ibid. 
fh:685, 1958). Assay for the alanine-active 
RA by alanine-dependent AMP incorporation 
into ATP (Holley, J. Am. Chem. Soc. 79:658, 
1957) shows clear separation of this RNA 
from mich of the original material. 


983 
DISTRIBUTION OF CYSTATHIONINE AND CYSTATHIONINE 
SYNTHETASE IN RAT BRAIN. D. B. Hope (intr. ‘by 
Jorge Awapara). Rice Institute, Houston, Texas. 
The presence of large amounts of cystathi- 
onine in normal human brain (Tallan, Moore and 
Stein, J. Biol. Chem. 230:707, 1958) and in the 
brains of B6 deficient rats (Hope, J. Physiol. 
lhl; 31-32 P, 1958) has been reported. Homoge- 
nates of normal rat brain in 0.1 M potassium 
hate buffer pH 7.4 incubated at 37° with 
10° M Leserine and 2xl0"° M D L-homocysteine 
form and accumlate cystathionine. The homoge- 
nate of normal brain resembles the brain from 
the deficient animal in accumlating cystathi- 
onine. It is assumed that the synthetase forms 
part of a transsulfurating system in brain and 
that cystathionase is more easily dissociated 
into pyridoxal phosphate and apoenzyme than the 
synthetase. Cysthathionine is not evenly dis- 
tributed in the brain of the B¢ deficient rat. 
The brains from two groups of Bg deficient rats 
were dissected and the parts were combined for 
analysis. The areas examined with their cysta- 
thionine contents expressed in mg per 100g of 
vet tissue were: Cerebellum 143, 154; Spinal 
cord 100, 109.5; Medulla 66.5, 76; Midbrain 58, 
66; Retina 41.5, --; Diencephalon 33, 45.5; 
Cerebral hemispheres 31, 35. When homogenates 
from these brain areas were taken from normal 
rats and incubated with serine and homocysteine 
a8 described above, cystathionine was formed in 
each case at the rate of approximately 0.0ly M 
ber mg wet tissue per hour. (Supported by a 
grant from The Robert A. Welch Foundation, 
Houston. ) 
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OXIDATION AND INCORPORATION INTO CHOLINE AND 
CREATINE IN THE RAT OF THE METHYL CARBON OF 
L-CYSTEINE. 
end Ej Kuchinskas (intr. by J.R. 
Rachele). Dept. of Biochemistry, S.U.N.Y., 
Downstate Med. Center, Brooklyn, N.Y. 

The tion of the methyl carbon of S- 
methy: L-cysteine was studied in the albino 
rat. Weanling rats were maintained on a choline- 
free diet (Wilson and duVigneaud, ¥ 
184363, 1950) for 6-7 wks., then I.P. 
with a single dose of 0.15 mole C- 1- 
cysteine. The expired CO. was collected by a 
procedure similar to of Mackenzie et al 
(JeBiol Chem.180:99, 1949) and assayed as BaC0,. 
The maximum rate of oxidation was observed be- 
tween the 2nd and 5th hrs. In a con experi- 
ment with a similar dose of Methyl 
nine, the peak rate of oxidation was found be- 
tween the lst and 3rd brs. In 24hrs., approx. 
35% of the methyl carbon of the administered 
methyl-cysteine appeared in the expired C02 
as compared to 17% of the methyl carbon of meth- 
jionine. In another experiment, rats were given 
9 injections I.P. over a 3da. period of 
methyl-cysteine. Choline and creatine were iso- 
lated from the carcasses and degraded to tri- 
methylemine and methylemine respectively. Deriv- 
atives of choline and creatine the degrada- 
tion products were analyzed for e A signifi- 
cant degree of incorporation of the carbon label 
of methyl-cysteine was found in the methyl 
groups of choline and creatine and in the eth- 
anolamine portion of choline. 


985 
PATHWAYS OF GLUCOSE UTILIZATION IN ELECTRIC EEL 
TISSUE. F.C.G.Hoskin (intro. by D.Nachmansohn). 
Dept. of Neurology, Coll. of Phys. and Surg. 
Columbia Univ. New York, N. Y. 
Various intermediary pathways of electric 


tissue of Electro electricus are being 
studied wi of finding specific re- 


actions possibly connected with biocelectricity 
and ion movements in rest, during activity and 
recovery. In these investigations the striking 
observation was made that glucose-1l-phosphate 

is metabolized by homogenized suspensions of 
electric tissue 3-5 times faster than fructose- 
1,6-diphosphate. When the utilization of glu- 
cose was tested by measuring radioactivity 
of COp after incubation with led sub- 
strates, the ratios G-6-c1+/¢-1-c/4 of the ra- 
diochemical yields of CO, from these two sub- 
strates was 0.14 (avg of 9 expts). Further in- 
vestigations revealed the surprising fact that 
in other tissues of this species the ratios were 
about the same. The average values obtained 
were: liver 0.17; heart 0.15; muscle 0.25. Tis- 
sue slices did not yield values significantly 
different from those of homogenized suspensions. 
With rat diaphragm a ratio of 1.12 was found, 

in good agreement with reports of Bloom and 
Stetten and others. The actual radiochemical 
yield of clo, with electric eel tissue is mark- 
edly lower than yi rat diaphragm, about , 
1/20th for G-1-c** and much less for G-6-cl+. 
The remarkable fact emerges that in electric 
eel tissue by far the greater part of the glu- 
cose is utilized not by the Embden-Meyerhof 
pathway but by some other mechanism, probably 
the hexose monophosphate shunt. 
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CONS ?ITUTION OF THE MURICHOLIC ACIDS. S. L. 
Hsia, Wa. H. Elliott and Edward A. Doisy. 
Dept. of Biochemistry, St. Louis Univ. School 
of Medicine, St. Louis, Mo. 

We have continued the study of the structures 
of the mricholic acids (30,6,7-trihydroxy- 
cholanic acids) isolated from the rat. The 
presence of a 60-hydroxyl group in hyocholic 
and @-muricholic acid was inferred by the 
conversion of these acids to hyodeoxycholic 
acid. This procedure involves the desulfura- 
tion of the ethylenethioketal obtained from 
hyocholic acid and @-mricholic acid. In 
order to ascertain whether inversion at C-6 
occurred in this process, this procedure was 
applied to &-mricholic acid (31,6,/7a-tri- 
hydroxycholanic acid). No 3a,66-dihydroxy- 
cholanic acid was obtained; instead, 6-keto- 
lithocholic acid and lithocholic acid were 
isolated and identified. After the desul- 
furation was carried out in the presence of 
acetic acid, 3a-hydroxy-66, 7B-epoxy-cholanic 
acid was the major product. No hyodeoxy- 
cholic acid was obtained in these experiments 
in the 66-series. Therefore, hyocholic acid 
and @-mricholic acid did not undergo 
inversion at C-6 in the formation of hyo- 
deoxycholic acid. 


987 
TRANSAMINASE AND PHOSPHATASES IN HUMAN 


AMNIOTIC FLUID. T. Ce fuer and H. Be. Janssen. 
(intr. by C. Me a en rey ) 
Canton, Ohio. 

Acid phosphatase, alkaline phosphatase, trans- 
aminase, and cholesterol were compared in 
samples of maternal blood, fetal blood and 
amniotic fluid. Both alkaline and acid phos- 
phatases were elevated in the mother's blood 
during parturition and lowered afterward. The 
fetal blood contained less alkaline phosphatase 
than the maternal blood. Transaminase (glutamic 
oxalacetic acid) was normal in the mother's 
blood but that in the fetus was elevated. The 
filtered amniotic fluid contained phosphatases 
and transaminase. Transaminase was higher in 
the fluid than in the maternal blood. Fetal 
urine had no transaminase nor alkaline phos- 
phatase. This urine had much acid phosphatase. 
Maternal blood has three to four times as much 
cholesterol as the fetal blood. 
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ENZYMATIC OXIDATION OF 1,2-PROPANEDIOL 79 
LACTALDEHYDE. E. Huff (Intr. by H.G. Steinman), 
Natl. Insts. of Health, Bethesda, Md. 


Interest in the metabolism of 1,2-propanedio) 
was prompted by the report that this 
occurs as the phosphate ester in brain (Lind- 
berg, Ark. Kemi. Mineral. Geol. 23A:1, 1946) ang 
by its extensive use as a glycerol substitute jp 
pharmacological preparations. A DPN specific @ 
hydrogenase from rabbit liver has been studied, 
This enzyme, which appears to be identical to 
alcohol dehydrogenase, oxidizes 1,2-propanedio] 
to a compound which gives a fluorescent product 
when reacted with o-aminobenzaldehyde, reacts as 
a reducing sugar in the Somogyi-Nelson test, ani 
reacts as lactic acid in the Barker-Summerson 
test. None of these tests distinguish the tw 
possible oxidation products of 1,2-propanedio] 
oxidation - acetol and lactaldehyde. Therefore, 
a method was developed for separation of these 
latter compounds on Dowex I in the bisulfite 
form. Using this method it was found that the 
enzymatic oxidation product of 1,2-propanediol 
was lactaldehyde - only traces of acetol and 
methyl glyoxal being detected. The Kg of the 
enzyme for D-lactaldehyde, L-lactaldehyde, ace- 
taldehyde, and acetol are respectively ( in 
pMoles/ml.) 0.64, 0.75, 1.2, and 3.4. The Vmax 
for all substrates was within the range of 0,2 
to 0.3 @OD349/min./10 mg. enzyme). Similar 
results have been obtained with horse liver but 
not yeast alcohol dehydrogenase. Results of 
studies on the metabolism of lactaldehyde will 
be presented. 


989 
PHOSPHOLIPIDE COMPOSITION OF A PHOSPHATIDO-PEP- 


TIDE FROM RENAL CORTEX. C.G. H H. Burford 
and D.V. Cohn (intr. by G-ls-Gueean}s Doped 
Pharmacology, Kansas Univ. Med. School, Kansas 
City, Kan. and Radioisotope Service, VA Hosp. 
Kansas City, Mo. 

We have previously reported (J.Biol.Chem., in 
press) the isolation of a phosphatido-peptide 
from the renal cortex of several species. The 
phosphatido=peptide appeared to consist of ino 
itol, phosphate, esterified fatty acids, sphing- 
osine or sphingosine-like material and amino 
acids presumably in peptide linkage. Experiments 
designed to determine the phospholipide composi 
tion were facilitated by means of P=32 labeled 
phosphatido-peptide. Three distinct bands wr 
obtained by autoradiography after the ether 
soluble material was chromatographed on silicic 
acideimpregnated paper with diisobutylketone: 
acetic acid:water (0:30:7). One band had a 
Rf similar to phosphatidic acid and the other 
two bands were similar to monophosphoinosi tides 
a and b as reported by Hokin (J.Biol.Chem. 233 
805, 1958). The ether soluble components wert 
separated on a silicic acid colum using vari 
mixtures of chloroform:methanol. Three distinct 
fractions were obtained. These accounted for 
more than 70% of the total activity applied # 
the colum, Further studies concerning the 
characterization and identification of the ca 
ponents of these fractions will be presented 
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a ERESIE OF THE NICOTINIC ACID METABOLIZING 


gYSTEM IN SUBCELLULAR PREPARATIONS OF PSEUDO- 
yONAS FLUORESCENS KB1. A. L. Hunt* and H. R. 
Mahler. Dept. of Chemistry, Indiana Univ., 
po 





Other reports (Hughes, Biochem. J. 60:303 
1955; Behrman and Stanier, J.Biol. Chem. 228: 
98) have indicated that nicotinic acid is 
petadolized vie 6-hydroxynicotinic acid to 
gmonie, formic and malic acids. The nicotinic 

ase complex is adaptive and is 

associated with the terminal oxidase system in 
the membrane of the cell (Hunt, Biochem. J. 69: 
2p,1958). Continued studies indicate that 

ts, prepared by lysozyme and versene 
treatment of cells grown on succinate, are also 
capable of adapting to nicotinate. Nicotinate 
also markedly increased the rate of adenine- 
§.014,P%*, and leucine-1-C** incorporation into 
54 TCA-insoluble material. Adenine incorpora- 
tion was linear with time and was further 
enhanced by a complete amino acid mixture. 
label was found almost entirely in the RNA 
fraction. Fractionation of lysed protoplasts 
showed that in the presence of nicotinate, 
incorporation of adenine and phosphorous 
occurred primarily in the membranes, followed by 
a secondary rise in the cytoplasm. Preliminary 
deta also indicate that under certain conditions, 
nicotinate enhanced incorporation of leucine- 
(4 into isolated protoplast membrane prepara- 
tions. These results will be discussed in 
relation to the adaptive formation of the 
nicotinic acid hydroxylase complex. 


991 

DETERMINATION OF URINARY HISTIDINE. Andrew 
unter. Research Institute, Hospital for 
Sick Children, Toronto. 

Before the writer's Br method of histidine 
detn. (J.Biol.Chem. 196:589, 19523 216:391, 
1955) can be applied to urine, the histidine 
mst be separated from such interfering 
constituents as other amino-acids and urea. To 
accomplish this an ion-exchange tube of i.d. 
7m. is packed with enough IRC-50, equili- 
brated with an acetate buffer of pH 4.0, to 
fill a vol. of 4 ml. The adherent buffer is 
washed out, and through the colum, 11-12 ca. 
long, there is slowly percolated 5 ml. of the 
wine, dild. to contain, per 100 ml., not more 
than 10 mgm. of histidine and 0.4 gm. NaCl. 
The column is washed free from urea, and 
eluted with 0.345 N H2S0,, the first 10 ml. 
only of the eluate being collected. This will 
be free from mono-amino-acids and will possess 
almost exactly the concn. of H2S04 prescribed 
in the method cited. This, modified only by 
the use of a somewhat stronger Br reagent, is 
accordingly applied directly to 5 ml. of the 
eluate. Recoveries from water or "synthetic" 
wine range from 97.5% with 0.3 mgm. histidine 
or more to 96.5% with 0.15 mgm. With corres- 
ponding corrections applied, recovery of 
histidine added to urine is quantitative. 
Nethyl-histidines, giving much less color than 
histidine, will introduce an only moderately 
large error. The possibility is being explored 

the Br method with one more 
specific for histidine, so as to estimate 
Separately both it and its methyl derivatives. 
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EFFECT OF ELECTRON TRANSPORT CHAIN INHIBITORS 
ON SWELLING OF RAT LIVER MITOCHONDRIA. 
F. Edmund Hunter, Jr., J. Fink* and A. Hurwitz*. 
Dept. of Pharmacology, Washington Univ. School 
of Medicine, St. Louis. 

Anaerobiasis is well known to protect rat 
liver mitochondria against many swelling in- 
ducing agents. Lehninger and Ray (Biochim. 
Biophys. Acta 26:643, 1957) have shown that CN 
can mimic anaerobiasis. Other electron trans- 
port inhibitors (azide, antimycin A, SN 5949, 
amytal) also prevent mitochondrial swelling 
(O0.D. change) induced by phosphate, M-hydroxy- 
butyrate, glutamate, etc. Because amytal blocks 
DPNH oxidation by flavoprotein, these findings 
suggest that keeping DPN in the reduced form 
may prevent swelling. However, the DPNH can be 
largely (80%) reoxidized in the presence of an 
amytal block by adding 0¢ketoglutarate and MH3. 
The mitochondria are still resistant to phos- 
phate as a swelling agent. Addition of suc- 
cinate in the presence of an amytal block pro- 
duces swelling. This swelling is inhibited by 
CN, azide, antimycin A and malonate. Malonate 
has very little effect on PO, or OHB induced 
swelling. These results raise the question 
whether various inhibitors prevent swelling by 
preventing active electron transfer through the 
electron transport chain, chiefly in the cyto- 
chrome region, rather than keeping any icu- 
lar carrier in the reduced state. 3x10" M 
ascorbate induces rapid swelling in the pre- 
sence of amytal block, but this appears to be a 
different type of swelling. (Supported in part 
by the NCI, NIH, USPHS) 
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TRANSSULFURATTION INVOLVING M&RCAPTOPYRUVATE. 
J. W. Hylin* and John L. Wood, Division of 
Chemistry, U. of Tennessee Medical Units, 
Memphis, 

The mechanism of transsulfuration at pH 9.1 
from mercaptopyruvate to an acceptor has been 
investigated, The first step involves enzy- 
matic decomposition of the mercaptopyruvate 
to yield a reactive form of sulfur and pyruvate. 
The sulfur may then be transferred to cyanide 
to form thiocyanate; it may combine with mer- 
captoethanol, sulfide or other acceptors; it 
cannot be extracted from the pH 9.1 reaction 
medium by carbon disulfide. In the absence of 
an acceptor, free sulfur can be precipitated 
by changing the pH to 7.4. The implications 
of these observations on interpretation of 
the enzymatic process will be discussed, 











Igo 


994 

STUDIES ON REACTIVATION OF ISOOCTANE EXTRACTED 
DPNH OXIDASE. R. P. Leo B. Mackler and D. J. 
Hanahan. Univ. of Waslington, Seattle. 

ously Nason et al (J.Biol.Chem. 222:)97, 
511, 1956) have shown that O&-tocopherol and 
other compounds reactivate isooctane treated 
DPNH cytochrome c reductase. The results of 
studies of isooctane extraction of highly puri- 
fied beef heart DPNH oxidase will be reportedin 
this report. The DPNH cytochrome c reductase 
activity of the extracted preparations fell to 
levels approximately 5 per cent of the activity 
of untreated DPNH oxidase. Incubation with 
G-tocopherol, Qo75 or lecithin fractions from 
DPNH oxidase alone or in combination maximally 
reactivated isooctane treated preparations at 
1:5 dilutions of the enzyme. th all experiments 
dilution (1:20 of enzyme) with a variety of buf- 
fers also maximally reactivated the treated 
preparations. Combinations of Q975, & -tocoph- 
erol and lecithin plus dilution aa not restore 
activity to higher levels than did dilution 
alone. The preparations reactivated by dilu- 
tion alone lost activity when they were recon- 
centrated by centrifugation and again regained 
activity upon redilution. Antimycin A and amy- 
tal completely inhibited the cytochrome reduct- 
ase activity of the reactivated preparations. 
The results strongly suggest that isooctane 
treatment produces physical changes in the prep- 
arations which are reversed by dilution and cer- 
tain surface active agents such as %-tocopherol, 
lecithin or Q975. It would appear that iso- 
octane did not remove a component from the en- 
zyme which was necessary for restoration of 
enzymatic catalysis. 


995 
STUDIES ON THE MECHANISM OF PROTEIN BINDING OF 
CARCINOGENIC AROMATIC AMINES. C. C, Irving* 
and H. R, Gutmann. VA Hospital and University 
of Minnesota, Minneapolis. 

The binding of the carcinogen N-2-fluorenyl- 
acetamide to proteins involves the interaction 
of the o-quinone imine, 1,2-fluorenoquinone-2- 
imine with protein (Biochim. et Biophys. Acta, 
28: 665, 1958). Since o-quinone imines cannot 
be readily prepared, the o-quinone imides, 1,2- 
naphthoquinone-l-benzimide (I), 1,2-naphthoqui- 
none-l-acetimide (II) and 1,2-fluorenoquinone- 
2-acetimide (III) have been synthesized and 
their reactions with bovine serum albumin (BSA) 
have been studied. Interaction of I with BSA 
yielded a stable, covalently-linked adduct. 
Since I reacted with p-chloromercuribenzoate- 
treated BSA, but not with acetylated BSA, amino 
groups appeared implicated in the binding re- 
action. The stoichiometry of the reaction of 
I and II with BSA was examined using spectro- 
photometric and radioactive tracer techniques. 
Neither method gave the expected stoichiometry, 
but a lower limit of interaction. Reaction of 
III with BSA also yielded a stable adduct. 
Measurements of the interaction of C14-labeled 
III with BSA indicated that 60 moles of III 
combined with 1 mole of BSA. Amino nitrogen 
analyses of adducts of III with BSA revealed 
that III had reacted with the €-amino groups of 
the lysine residues. These data support the 
proposed mechanism for protein binding of car- 
cinogenic aromatic amines via an o-quinone 
imine intermediate. 
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CHANGES IN CONTENT AND DISTRIBUTION OF PURTaRs 
AND PYRIMIDINES IN CHLORELLA DURING ITS Lipp 
CYCLE. 1. Iwamura (intr. by E. Volkin), 
Biology Division, Oak Ridge National 
Laboratory, Oak Ridge, Tenn. 

A synchronous culture of Chlorella wag 
initiated by Tamiya et al.(Biochim. Biophys, 
Acta, 12: 23, 1953). The culture starts frog 
smaller cells, which upon illumination inereag 
in cell mass and become larger cells. The 
latter divide into several autospores after 
ripening. RNA synthesis parallels mass 
increase, but DNA synthesis occurs only in the 
larger cells during ripening (T. Iwamura, J, 
Biochem., Tokyo, 42: 575, 1955). Nucleic acig 
metabolism was studied with respect to the cop. 
tent and distribution of the nitrogenous bages, 
Cell material was fractionated into acia- 
soluble, RNA, and DNA fractions by the Schmidt. 
Thannhauser method. It was observed that the 
base compositions of the three fractions chang 
significantly during the life cycle. Current 
work is directed toward examining changes in 
the free-nucleotide pattern and in the compo- 
sition of the RNA's of cell components obtained 
by differential centr/.fugation. 
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EFFECT OF DIGITOXIN UPON CARDIAC MYOSIN AND 
METABOLISM. M. R. Iyengar and D. A. Piatnek 
(intr. by R. H. McCoy). Dept. of Biochem. and 
Nutrition, Grad. School of Public Health, Univ, 
of Pittsburgh, Pittsburgh, Pa. 

Previous work from this laboratory has shom 
that an abnormality of cardiac myosin occurs in 
association with congestive heart failure due 
to valvular disease in dogs (Olson et al. J, 
Clin. Invest. 25, 727, 1956). Digitoxin in 
average dosage of 2 mgm/day was administered to 
healthy and operated dogs (pulmonary stenosis 
and tricuspid insufficiency) for from 8-16 
weeks. In vivo studies by coronary sinus cathe 
terization demonstrated no marked differences 
in substrate and oxygen extraction by digital 
ized heart muscle. The animals were then sacti 
ficed and myosin isolated. In all cases of 
normal hearts and in most cases of the failing 
hearts the myosin sedimented as a single hom 
geneous peak in the ultracentrifuge. The prote 
in was then dialyzed against 0.6 M KCL for & 
36 hours. Cardiac myosin from digitalized not 
mal animals had essentially the same sediments 
tion behavior as controls, but slightly altere 
viscosity numbers. Myosin from digitalized dp 
in failure revealed more than one peak after 
24-36 hours of dialysis and had markedly 
altered sedimentation behavior and variable 
viscosity numbers. The 2 out of 6 animals in 
failure which responded clinically had viscosi 
ty numbers which approached normal. Part of th 
cardiac digitoxin was associated with myosin it 
both normal and failing heart muscle. 








. ACID OXIDATION IN KETOTIC RAT LIVER 

RIA. H.D. Jackson and M 

(intr. by F. W. Quackenbush). 
Depts. of Biochemistry and Veterinary Science, 
Purdue Univ., Lafayette, Indiana. 

Liver mitochondria from both normal and 
ketotic rats were assayed for their capacity 
Al to oxidize octanoate as a fatty acid substrate 
rease 
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in the Warburg apparatus. Ketosis was induced 
in female albino rats by feeding a 70% fat 

diet and then fasting for 48 hours, or by 
fasting alone. Oxygen uptake, octanoate uti- 
lization, and acetoacetate formation by the 
tetotic mitochondria were all greatly depressed 


Addition of normal mitochondria or of a fil- 
trate from heat-treated normal mitochondria 
qhanced the activity of the ketotic mitochon- 
dria. The addition of DPN, Coenzyme A, FAD 
and Cytochrome C, factors known to be asso- 
ciated with fatty acid oxidation, had no 
gpreciable effect on the depressed activity 
of the ketotic mitochondria. These data 
suggest that a heat-stable factor necessary 
for fatty acid oxidation is unavailable in 
the ketotic rat liver mitochondria. The 
factor can be supplied by preparations from 
normal mitochondria. 
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INFLUENCE OF PYRIDOXINE, PYRIDOXAL PHOSPHATE, 
AND 2,4-DINITROPHENOL ON L-METHIONINE ABSORP- 
TION. Francis A. Jacobs and R. S. Lyle Hillman 





Univ, & (intr. by D. F. Eveleth). Dept. of Biochemis- 


try, Univ. of North Dakota School of Medicine, 


. shom Grand Forks. 
urs in The influence of pyridoxine, pyridoxal phos- 





phate, and 2,4-dinitrophenol (DNP) on the ab- 
sorption of L-methionine in the upper small in- 
testine of the rat has been investigated using 


red to @ 1 in situ perfusion technique previously de- 


(Jacobs and Hillman, J.Biol.Chem. 232: 
bh5, 1958). Adult Sprague-Dawley rats main- 


cathe: @ tained on stock diet then fasted for 20 hr 

nces and anesthetized with sodium pentobarbital were 
sitale @ wed in all experiments. Intestinal segments 
sacti ® vere perfused with 0.02 M L-methionine in 


0.9% NaCl. Single intraperitoneal injections 


:iling Of DNP (100 mg/kilo body wt) administered 
hom — lhr before perfusion inhibited intestinal 
prote @ ‘sorption of L-methionine to the same extent 
yr Me BH 86 did 0.5 mg. deoxypyridoxine hydrochloride. 
i nor  lovever, DNP inhibition was not reversed 
mente’ @ “pon the administration of 0.5 mg pyridoxine 
sitered B lydrochloride, as was deoxypyridoxine inhibi- 
14 dog & tion (Jacobs and Coen, N.Dak.Acad.Sc. 12:85, 


1958). Pyridoxal phosphate did offer some 
Protection against DNP inhibition. Measure- 
ments were made in respect to the continu- 

ous absorption as well as the net load absorb- 


iscos’ @ “1 Over l-hr perioés. (Supported in part by 
of te ® "Grant No. A-2023). 


yhen compared to values for normal mitochondria. 
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1000 
RATE OF CATABOLISM OF SERUM ALBUMIN FOLLOWING A 
HEMORRHAGE. end Lester B. 
Salans (Intra. by 8B BEES) beet 
chem. Coll. of Med., UW. of Ill. Chicago, Ill. 


A series of rats vere injected with 335 
labeled rat serum albumin 


rate of catabolism is still the same as in the 
steady state. 
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THE RESPONSé OF ASP&RGILLUS NIGER TO ADDED 
STEROIDS. W. E&. Jefferson and Gladys Sisco 
(intr. by D, B. Morrison). Division of Chem- 
istry, U. of Tennessee Medical Units, Memphis. 

Previously, Jefferson (Plant Physiol. 33 
Supp. Proc. xi (1958) } reported that resting 
cells of A. niger respond to estrogens or pro- 
gesterone by an increased pigmentation and a 
decreased citric acid accumulation. ‘The degree 
of these responses is conditioned by the level 
of Cut+ and other minerals in the growth med- 
ium. In the present work, the relationships 
between these steroids and the trace elements 
have been investigated further and found to be 
‘quite complex, involving at least the follow- 
ing: Cut+, Mn++, Ca++, Gat++, and Mo. The 
response to estradiol and progesterone is not 
affected in the same way by the same minerals, 
thus implying a different mechanism of action 
for these two steroids. The influence of a 
variety of steroids on the growth of A. niger 
is also being investigated. Growth in shaken 
sucrose-mineral liquid cultures is inhibited 
by testosterone and progesterone and strongly 
stimulated by cholesterol and ergosterol. 
Cortisone and DOC have no effect while estrone, 
estradiol, and vitamin D, show slight stimula- 
tion. The possible significance of these 
findings will be discussed, 
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MECHANISMS OF CATALYSIS BY IMIDAZOLZ AND OF 
ACYL TRANSFER FROM: ACETYL IMIDAZOLE. Wm. P. 
Jencks and Joan Carriuolo*, Grad. Dept. of 
Biochemistry, Prandeis Univ., Waltham, Mass. 
Imidagole catalysis of acyl transfer to 
water or other acceptors, which is a model 
for certain hydrolyzing and acyl transferring 
enzymes, generally proceeds through the 
intermediate formation of acetyl imidazole. 
In the special case of acetyl imidazole, this 
reaction mechanism can have no catalytic 
effect. Imidazole has been shown to catalyze 
acetyl transfer from acetyl imidazole to 
water (hydrolysis), mercaptoethanol, glycyl- 
@lycine and ammonia, but not to oxygen anions 
such as succinate, phosphate and arsenate. 
It is suggested that this catalysis is due to 
removal of a proton by imidazole from the 
attacking reagent in the transition state or 
tetrahedral addition intermediate. The 
implications of this activity for enzymatic 
catalysis are discussed. In contrast to most 
acyl transfer reactions, the rates of the un- 
catalyzed reactions of acetyl imidazole with 
amines, ammonia, mercaptoethanol, arsenat~ 
and methoxyamine are constant or increase 
with decreasing pH in the neutral pH range. 
The rate of acetyl imidazole hydrolysis 
increases with decreasing pH but levels off 
below pH 3; a pKi of 3.6 for the acetyl imi- 
dazolium cation is calculated. Acyl transfer 
from acetyl imidazole at neutral pH appears 
to proceed predominantly through this cation 
and the peculiar ease of this reaction path 
provides one reason for the abnormally high 
reactivity of acetyl imidazole. 





1003 
THE ENZYMIC CONVERSION OF TRYPTAMINE TO 
6-HYDROXY-TRYPTAMINE. John B. Jepson*, 


Sidney Udenfriend, and Perola Zaltzmann*. 
National Heart Institute, Bethesda, Md. 

On the basis of a color reaction with 
diazo reagents in acid (van den Burgh reaction), 
Ichihara et al. [J. Biochem. Tokyo, 44, 649 
(1957)] claimed that tryptamine was enzymically 
hydroxylated by liver extract to give 5-HT 
(serotonin) and 7-HT. The hydroxylation and 
color reactions have been reinvestigated: hy- 
droxylation by washed rabbit liver microsomes 
fortified by a TPNH-generating system gives 
6-hydroxy-tryptamine (6-HT) as the only product 
of consequence. The opt. pH. is 6.8 and the 
yield exceeds 1 y-mole/hr/g. liver. Analogous 
hydroxylations occur at the 6 position with 
other lipid-soluble indoles, but not with 
tryptophan. The physiological role of 6-HT and 
the implications relating to the harmala alka- 
loids will be discussed. 
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AGE AND ERATURE EFFECTS ON RELATIONSHIP 
THYROID ral RELEASE RATE AND ENERGY d 
H. D, Johnson, H. H, Kibler, & A. C, 

(Intr. by D. T. Mayer) College of Agri ee, 
of Missouri, Columbia. 

Thyroid 1131 Release Rate and Energy Metabo. 
lism were measured on growing Jersey, Hoi stein, 
& Brown Swiss calves at 50° & in the cli. 
matic Laboratory. At the conclusion of the 
growth experiment the animals were exposed tp 
various environemntal temp. (35°-95°F), Prom, 
few days to approx. 1 year of age Te was g 
gradual increase in both thyroid I activity 
and energy metabolism. At approx. 65 days of 
age the average thyroid I 1 release values 
K(x 10°) for 50°F Jersey, Holstein, & Brown 
Swiss were respectively, 5.3, 4.3, 4.7; at 807, 
2.4, 2.4, 2.6. The average metabolism values 
Cal./Hr. at 50°F for Jersey, Holstein, & Brom 
Swiss were respectively, 123, 208, 149; at 80°p, 
108, 177, 157. At approx. 300 days of age the 
average thyroid values for 50°F Jersey, Holstein 
& Brown Swiss were, 10.7, 6.2, 6.8; at 80°, 
7.5, 6.3, 8.0. At 50°F the average metabolisn 
values were respectively, 379, 581, 514; at a 
379, 580,525. From 50 to 100 days the ratio of 
thyroid function to energy metabolism was sig- 
nificantly greater at 50°F than 80°F for all 
animals. The 50° and 80°F ratios were similar 
though decreasing from 100-200 days and con- 
stant thereafter. On subsequent exp e to 
rising temp. (35°-95°F) the ratios decreased, 
Futhermore, thyroxine 1131 utilization rate/m- 
tabolism was found to be similar to thyroid 
1131 release rate/metabolism. 








1005 
THE FORMATION OF PHOSPHOLIPIDES DURING CELL DI- 
VISION. Ralph M. Johnson, S. Albert*, Joan 
Manning*, and Lydia Horn*. Detroit Institute 
of Cancer Research, Detroit. 

The incorporation of acetate-C!4 into leci- 
thins, cephalins, sphingomyelins, and inositol 
phosphatides, separated chromatographically, 
was determined in normal and regenerating rat 
liver, and transplanted tumors. No increase 
in cl4 incorporation into lecithins or cephalin 
was observed in the regenerating livers until 
cell division occurred. There was a slight in- 
crease in incorporation into the inositol phos- 
phatides during the cell hypertrophy phase 
prior to cell division. With the onset of ai- 
tosis there were large increases in C** incot+ 
poration into all three compounds. In the case 
of sphingomyelin, a large increase in C14 up- 
take occurred concurrently with cell hypertro- 
phy, and no further increase was seen with the 
initiation of mitotic activity. In a tumor 
that had a mitotic rate similar to that of the 
regenerating liver, there were no significant 
increases in cl4 incorporation into any of the 
compounds, when compared to that of the corres 
sponding normal tissue. The evidence indicates 
that the acetate-cl4 incorporation coincident 
with mitosis occurred in the fatty acid pore 
tions of the molecules. Additional experiments 
employing glycerol-C1l4 showed that there was a 
increased rate of esterification of fatty acids 
to glycerol during cell hypertrophy, but none 
additional that could be associated with cell 
division. 
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A ACID ABSORPTION IN THE ISOLATED HAMSTER 
. John M. Johnston. (intr. by H. C. 

tiuell). Dept. of Biochemistry. Univ. of - 
Texas Southwestern Med, School, Dallas. 

then a complex of Cl4.palmitic acid and 
albumin is placed on the mucosal side of the 
jglated hamster intestine, the activity on 
the serosal side following incubation is pre- 
dninately in the form of esterified fatty 
acids (Proc. Soc. Exptl. Biol. Med. 98:836, 
1958), The serosal activity is 90% in the 
triglyceride fraction, with small quantities 
in the diglycerides and the free fatty acids. 
labelling in the intestinal wall is found in 
similar compounds, however the free fatty 
acid concentration is elevated. In addition 
to free fatty acids, 10% of the activity of 
the final mucosal solution is in glyceride 
form. No monoglycerides are detectable in any 
of the three compartments. Variation in re- 
gilts from sacs prepared from different por- 
tions of the intestine indicates that the 
upper jejunum is approximately 12 times more 
active in the net absorption and conversion of 
moosal fatty acids into serosal triglycerides 
than is the lower portion of the small intes- 
tine, (Supported by a grant from the Williams- 
aterman Fund). 


1007 
CARBAMYL PHOSPHAY'E SYNTHESIS WITH VERTEBRATE 
lIV8R EXTRACTS. Mary Ellen Jones. Graduate 
Dept. of Biochemistry, Brandeis Univ., 
Valthan, Mass. 

the requirement of vertebrate extracts 
qnthesiging carbamyl phosphate (CAP) for an 
J-acyl glutamate and two moles of ATP 
Metsenberg et al.(J.Biol. Chem. 229:1019, 
1951), and in addition, the ability of such 
atracts to utilize ammonia stgichiometri- 
ally at concentrations of 10~*M, make it 
wlikely that carbamate is an intermediate 
here as in microbial extracts. Our studies 
m the mde of action of hydroxylamine in 
this system have allowed us to establish the 
lfhydryl nature of the enzyme, and appear 
fo provide a means of separating this syn- 
thesis into more than one step. The first 
wiience which suggested a multistep mechanism 
mas Aa early observation of an incorporation 
of P'-CAP into ATP requiring acetyl gluta- 
mie and ADP (Jones and Lipmann, unpublished 
iets), Hydroxylamine "ATPase" activity re- 
ites bicarbonate, ATP, Mg, and acetyl 
glutamate. This activity, like CAP synthesis, 
it inhibited by dicarboxylic acids and has 
the'same Ky value for acetyl glutamate. By 
comparing a number of amines, hydroxylamine 
twivatives, hydragine and its derivatives, 
itis obvious that a half reaction is being 
Masured with the hydroxylamine system. No 
Uichotomy of metal agents was found, in con- 
fst to Metzenberg et al. (J. Biol. Chem. 
433:1560, 1958). Studies now in progress 
Wing radioactive and 01%-labeled substrates 
tuld clarify the mechanism involved. 
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PIGMENT FORMATION FROM HYDROXYKYNUREN- 
INE BY A RAT LIVER SYSTEM. Sudha Joshi and R. R. 
Brown (intr. by E. C. Miller). Cander Research Div. 
Univ. Hospitals, Univ. of Wisconsin, Madison, Wis. 
Further studies of kynurenine hydroxylase which re- 
quires liver mitochondria, TPNH and O> (de Castro 
et al. J. Am. Chem. Soc. 78:2904, 1956) showed that 
addition of cytochrome c inhibited the accumulation of 
3-hydroxykynurenine but not kynurenine disappearance 
An orange pigment accumulated. Subsequently, cyto- 
chrome c was shown to catalyze the rapid conversion 
of hydroxykynurenine to pigment when incubated with 
liver mitochondria in phosphate or tris buffer, pH 7.4. 
The formation of pigment was very slow with equimolar 
amounts of cytochrome c and hydroxykynurenine with- 
out mitochondria or with boiled mitochondria. Pigment 
\formation was inhibited by cyanide with catalytic but 
not with equimolar amounts of cytochrome c. The 
enzymatic formation of pigment had no obvious re- 
quirement for added DPN, TPN, or FAD. The pigment 
isolated was indistinguishable from synthetic xanthom- 
matin (Butenandt et al. Ann. 590:75, 1954) as judged 
by spectra of oxidized and reduced forms and by paper 
chromatography. Xanthommatin isolated from insects 
was shown by Butenandt to be a tryptophan metabolite. 
The possibility that the pigment is also a metabolite of 
tryptophan in mammals is being investigated. 
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EFFECT OF ACTH ON CALCIUM AND PHOSPHORUS META- 
BOLISM IN MAN. Bernard Kabakow, Edward Green~ 
wald, Joseph Samachson ani Herta Spencer. 

intr. by Dr. Harry E. Dubin) Div. of Neoplas- 
tic Dis., Montefiore Hosp., New York, N.Y. 

Data will be presented on the effect of ACTE 
infusions on serum and urinary calcium ani 
phosphorus. ‘Twenty units of ACTH were infused 
in 500 ml glucose in water for 8 hours on 3 
consecutive days to twelve patients receiving a 
constant, analyzed, low calcium diet. The 24. 
hour urinary calcium and phosphorus excretions 
were determined on 3 control days, on the 3 
days of ACTH infusion and on 3 days thereafter. 
Serum calcium and phosphorus levels were deter- 
mined daily in the fasting state prior to the 
infusions of ACTH and before lunch and supper 
during the 8-hour infusion. These values were 
also determined in some patients during the 3 
days prior to and on 3 days following the ACTH 
infusions. The calciuria increased in most pa- 
tients on the second day of ACTH administration 
and continued to rise during anid for 1 to 2 
days after discontinuation of ACTH. No appre- 
ciable change of serum calcium or of urinary 
phosphorus excretion occurréd during the ACTH 
infusions. However, the serum phosphorus de- 
creased considerably during the ACTH infusions. 
The phosphaturia decreased markedly on the 
first day following discontinuation of the ACTH 
infusion and gradually returned to pre-infusion 
levels. The significance of these data will be 
discussed. . 








Kalan 
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ACTION OF A SNAKE VENOM ON B-CASEIN. E. B. 
Kalan and M. telka (Intr. by C. A. Zittle). 
East. Reg. Res. Lab., Phila., Pa. 

It has been found that when an enzyme 
preparation obtained from C. adamanteus is 
incubated with p-casein, a turbidity develops 
following a lag period of 4-6 minutes. This 
phenomenon occurs in an unbuffered system at 
pH 9 with a substrate to enzyme ratio of 100:1. 
The reaction is followed with time for 350 min- 
utes in the Beckman spectrophotometer (DU) by 
measuring the increase in optical density at 
600 mu. The plot of optical density against 
time results in an S-shaped curve. The reac- 
tion can be stimulated by Mg++ or Cat+ and 
completely inhibited by versene. The reaction 
is also accompanied by a shift of approximate- 
ly one pH unit toward the acid side, and the 
cleavage of 3-4 peptide bonds per 30,000 mole- 
cular weight, based on the increase of ninhy- 
drin value of the reaction mixture. The devel- 
opment of turbidity can be inhibited without 
affecting proteolysis by means of high NaCl 
concentrations (0.66 M). High concentrations 
of veronal buffer (pH 9, 0.33 M) also inhibit 
the development of turbidity but inhibit the 
proteolysis. It has been found that after 
centrifugation, the precipitate constitutes 
20-30% of the original p-casein and is phos- 
phorus free. The supernatant and precipitate 
can be further fractionated. Some of the 
properties and characteristics of this reac- 
tion will be discussed. 


1011 
ENZYMATIC SYNTHESIS OF CARNOSINE. Govind D. 
Kalyankar* and Alton Meister. Dept. of Bio- 





chemistry, Tufts Univ. School of Medicine, 
Boston, Mass. 


Enzyme preparations from chick or rabbit 
skeletal muscle catalyzed synthesis of a comp- 
ound chromatographically identical with carno- 
sine in the presence of f-alanine, ATP, L-his- 
tidine, and Mgt+.Cl4-carnosine was formed 
when either Cl4-8-alanine or Cl4-histidine was 
used; the Cl4_product was converted by acid 
hydrolysis or by carnosinase to the corres- 
ponding Cl4- starting material. No product was 
formed when any one of the following was 
omitted; enzyme, f-alanine, L-histidine, ATP, 
or Mgt+. KCl was required for maximal 
activity with certain purified enzyme fractions. 
D-Histidine was much less active than L-his- 
tidine ; when histidine was replaced by 1-methyl 
histidine, a product exhibiting the properties 
of anserine was formed. Addition of pyro- 
phosphatase increased carnosine formation. 
Enzymatic synthesis of carnosine from f-alanyl 
adenylate and L-histidine was observed in 
the absence of added ATP, Mgtt, and p- 
alanine, The evidence is consistent with the 
hypothesis that f-alanyl adenylate is an 
intermediate in carnosine synthesis. 
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1012 
FORMATION OF L-LYXONIC ACID FROM L-, 
ACID IN RAT KIDNEY. Julian Kanfer*, Gilbert 
Ashwell and J. J. Burns. National Institute, 
of Health, Bethesda, Md. 

Previous studies from this laboratory haye 
demonstrated the presence of an enzymatic ays 
tem in rat kidney capable of decarboxy 
ascorbic acid through the intermediate form. 
tion of dehydroascorbic acid. The deca 
lating enzyme, located in the soluble f 
has now been purified several fold. Ascorbic 
acid-6-Cl4 was incubated with the partially 
purified enzyme for 30 minutes at 37° under g. 
ygen in a Krebs-Ringer phosphate buffer, 
pH 6.8. In order to effect the conversion of 
ascorbic acid to its dehydro form, a smal] 
amount of ascorbic acid oxidase was routinely 
present. The reaction mixture was adsorbed op 
a Dowex-1l-formate column and eluted with in- 
creasing concentrations of formic acid. The 
major portion of the radioactivity, equivalent 
to about 40% of the starting material, was 
recovered in two closely associated peaks, Th 
material in one of these fractions has been 
identified as L-lyxonic acid on the basis of 
the following criteria: a) co-chromatography 
with authentic lyxonic acid and lyxonolactone 
in four solvent systems and b) carrier dilution 
experiments in which the phenyl hydrazide 
derivative was prepared and recrystallized to 
constant specific activity. The material in 
the second peak has been tentatively identifie 
as Lexylonic acid. 
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THE INFLUENCE OF AGE ON THE ALKALI~SOLUBLE 
COLLAGEN, ALKALI-INSOLUBLE COLLAGEN AND ELASTIN 
CONTENT OF VARIOUS TISSUES OF THE RAT. Kel, 
1. Keo and T. H. McGevack (intr. by Leon Svall} 
Geriatrics Res. Lab., V. A. Center, 

W. Va. & George Washington Univ. School of Mai, 
Washington, D. C. 

Tissues from the tail tendon, aorta, skin, 
uterus, lung, muscle, heart, liver, kidney an 
spleen of rats were fractionated by a modifi- 
cation of Lowry's method (Lowry, 0. H., 
Gilligan, D. R., and Katersky, E. M., Je Biol. 
Chem., 139:796, 1941). Male and female rats 
of 3, 4 and 5 weeks, $ months and 2 years of 
age were used in this study. With aging the 
collagen content increased from 12% to 226 i 
the tail tendon, from 5% to 10% in the aorta, 
from 8% to 24% in the skin and from 2% to Mf 
in the uterus. At 3 weeks of age, the per 
centage of collagen in alkali-soluble form Ww 
80% to 90% for rat tail tendon; 60% for the 
uterus; and 30% to 40% for the aorta and skin, 
The percentage of collagen in an alkali-solublt 
form decreased with increasing age. There wis 
no change of collagen content with age in the 
pulmonary, muscular, cardiac, hepatic, reas sl 
splenic tissues. At all age levels, the ela 
in content was constant in all tissues, indu 
ing the aorta. Sex differences will be dir 
cussed. Comment will be made upon the syir 
thesis of collagen and elastin in rat tail 
tendon, aorta, skin and uterus as determine 
by radioisotopic technics. 
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a BASES OF PHAGOCYTOSIS. Manfred L. 


sky and A. J. Sbarra*., Depts. of Biologi- 

“i Chemistry and Bacteriology, and Biophysical 
lab., Harvard Medical School, Boston, Mass. 

suspensions of guinea-pig polymorphonuclear 
leucocytes in Warburg microrespirometer flasks 
gere exposed to several different types of par- 
ticle, 0.Qu to G1 in diameter. When engulfment 
of particles occurred, the oxygen uptake of leu- 
cocytes and appearance of glucose carbon one as 
( rose to 2.5 times the level for “resting” 
leucocytes, and conversion of glucose carbon one 
to (0p increased seven fold. The C-1/C-6 ratio 
in expired CO> rose from 8 at rest to 22 during 
phagocytosis. A transient increase in lactate 
production was evident. Cyanide, Antimycin A 
or 2,4-dinitrophenol did not affect particle up- 
take or the metabolic changes that accompanied 
the phagocytic event. Inhibitors of glycolysis 
eliminated particle uptake and its metabolic 
concomitants. In confirmation of the cardinal 
pole of glycolysis, it was found that ingestion 
of particles occurred satisfactorily under 
maerobic conditions with marked increase in 
lactate production. Electronmicrographs indi- 
cated that ingested particles are surrounded 
by portions of the outer membrane of the leuco- 
cytes. The possibility that synthesis of new 
cell membrane might be important in the phago- 
cytic act, was explor by measuring the incor- 
poration of acetate-c!+ and P?°-phosphate into 
leucocytic lipides. A 20-30% increase in label- 
ing of these lipides accompanied particle up- 
take. The effect of various experimental con- 
ditions on this phenomenon was investigated. 


1015 
TE ACTIVATION OF CHYMOTRYPSINOGEN B. 
Beatrice Kassell. Dept. of Biochemistry, 

Ve Med. School, Milwaukee, Wis. 

Chymotrypsinogen B has two C-terminal 

groups: asparagine and leucine. These were 
determined in the performic acid oxidized pro= 
tein by carboxypeptidase A action, and con- 
firmed by hydrazinolysis. During tryptic ac- 
tivation, in the presence of 0.01 M indolepro- 
pionic acid as a chymotrypsin inhibitor, the 
@pearance of activity parallels the liberation 
of C-terminal arginine (determined with car- 
baxypeptidase B, courtesy of Dr. Gladner). 
Some C-terminal lysine also appears during ac- 
tivation, In addition to asparagine and leu- 
Cine, different preparations of chymotrypsino- 
gen B, all with less than 1% activity, also 
contain 0.2-0.5 moles of C-terminal tyrosine, 
ai traces of C-terminal phenylalanine and 
ttyptophan. Treatment of the zymogen with o- 
chymotrypsin increases these three terminal 
groups to near molar anounts without inducing 
«tivity. Thus, the presence of neo-chymotryp- 
sinogens of the B series is established. 
hypsin can still activate these neo-chymotryp 
sinogens B, However, the level of activity is 
less than for the same preparation activated in 
the presence ‘of a chymotrypsin inhibitor; maxe 
im activity decreases with increasing time of 
Meincubation with chymotrypsin, (Supported 
ty the U.S, Public Health Service.) 
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1016 
PEPTIDE SEPARATION BY TWO-DIMENSIONAL CHROMA- 
TOGRAPHY AND ELECTROPHORESIS AS APPLIED TO 
PROBLEMS OF PROTEIN STRUCTURE. 
W. J. Dreyer*, and C. B. Anfinsen. 
Heart Institute, Bethesda, Md. 
An improved procedure for the preparation 
of protein “fingerprints” has been developed 
for the study of species differences in pro- 
tein structure and the relationship between 
gene mutations and the structure of the al- 
tered proteins. One or two mg. of a peptide 
mixture, produced by controlled proteolytic 
hydrolysis of pure native or denatured pro- 
teins, is applied to a full sheet of Whatman 
#3 filter paper and subjected first to descend- 
ing chromatography using n-butanol-acetic acid- 
water (4:1:5), followed by electrophoresis at 
2000 volts in pyridine-acetic acid buffer at 
pH 3.7 or 6.5. The latter step is carried out 
under Varsol, in a compartmented lucite tank, 
equipped with cooling coils. The reproducibil- 
ity and resolving power of the technique has 
facilitated the complete comparison of beef and 
sheep pancreatic ribonucleases, which differ in 
the identity of three amino acid residues. Fur- 
ther examples from studies of other ribonucle- 
ases, and of lysozyme, will be described. 


A. M. Katz? 
National 
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SITE OF PLASMA ALBUMIN BREAKDOWN IN THE BODY. 
J. Katz, S. Rosenfeld* and A.L.Sellers}¥ Inst. 
for Medical Research, Cedars of Lebanon 
Hospital, Los Angeles 29, California. _ 
Gitlin et al (Nature,181, 1064, 1958) re- 
ported that circulating plasma albumin is bro- 
ken down in liver and kidneys, but the role of 
liver has been questioned. (Gordon A.H., Bioch. 
J. 66 255, 4957) We have followed the break- 
down of I 13) labelled homologous plasma albu- 
min in nephrectomized, hepatectomized and evis- 
cerated rats. The iodoalbumin was "screened" 
(McFarlane Biochem. J. 62, 135, 1956) to re- 
move fractions altered during iodination. ‘The 
rate of breakdown has been een direct 
measurement of formed non-protein I extract- 
ed from the total ground rat. It was found 
that in bilaterally nephrectomized rats the 
fractional rate of catabolism of unscreened al- 
bumin was decreased by 10-30 per cent, but there 
was no decrease with screened preparations. In 
both hepatectomized and eviscerated rats the 
rate of breakdown of both screened or unscreen- 
2d albumin was reduced to one-half that of con- 
trols. Removal of intestine and spleen had 
little or no effect. We conclude: a) Kidneys 
and intestines play little or no role in the 
catabolism of native circulating algumin. b) 
A substantial part of the breakdown is non- 
hepatic in unknown sites. c) Up to one-half of 
the albumin is broken down in liver but same 
of the effect of hepatectomy mentioned above 
may be indirect. Experiments to demonstrate 
Plasma protein breakdown in Vitro will be dis- 
cussed. (Supported by a grant from the U.S.P. 
H. Service). 
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1018 1020 1082 
ULTRACENTRIFUGAL STUDIES OF NORMAL AND HEMO- - INCREASED BRAIN y-AMINOBUTYRATE IN D: swt! 
PHILIC PLASMA. L.A. Kazal, 0.P.Miller*,A. Pei fer BUTYRATE INTOXICATION. David Kessel* (intr, ADEN 
R.R.Holburn*,R.1.Carrol *and L.M. Tocantins» by Lila Miller). Dept. of Biol. Chem, The wed 
Charlotte Drake Cardeza Foundation, Jefferson Univ. of Michigan, Ann Arbor. Brit: 
Medical College, Philadelphia, Pennsylvania. L-2,4 diaminobutyric acid (DAB) is lethal t | % 8 

Ul tracentrifugation of normal human platelet- mice in the dosage range 7 = 10 mi per A 
poor plasma results in distribution, depthwise, Kilo. Its a-methyl derivative is not toxic up of t 
of blood clotting accelerators and inhibitors to 5 times this dosage. DAB penetrated the mel 
(Holburn et.al .Fed. Proc: !2,224, 1953) .Anticepha- brain and was accumulated by liver, whereas the ad ( 
lin, in particular,accumulates in the upper lay- a-methyl derivative failed to enter the brain, (1957 
ers.Normal and hemophilic plasmas were subjec- Doses of DAB in the lethal range increased the deo 
ted to ultracentrifugation (Spinco Model L) and brain levels of y -aminobutyric acid (GAB) by mel 
carefully separated into several fractions (lay- 2 to 2 times. No action on the brain conver and 
ers)and a gelatinous sediment. Total protein, sion of GAB to succinic semialdehyde could be In @ 
fibrinogen, total cholesterol , phosphol i pids,den- detected in vitro, although DAB (but not dts oligt 
sity,paper electrophoretic analyses and coagu- a~me derivative) was attacked about 1/8 as fag, | *%!4 
lation studies were done on each layer. In the as GAB, perhaps with a-transamination. ‘The ag tril 
absence of normal substrate plasma,with or with tion of DAB on the glutamic decarboxylase ac. hexy: 
out thrombop! astin or cephal in, the upper layers tivity of mouse brain acetone powders ( were 
had prolonged coagulation time; lower layers,ac~- by CO, release) was in the wrong direction to nent, 
celerated coagulation on recalcification. The explain GAB accumulation; the activity was de thy! 
sediment was thromboplastic,rich in fibrinogen, creased, whether DAB was given to the intact Simi 
and presumably contained platelet residue. In mouse or added to the tissue preparation. sai. | 4 
the clot-delaying test (20% fraction,80% normal ing pyridoxal phosphate restored the activity o5t-{ 
substrate,recalcified) upper layers of fresh in the latter case, only partially in the oytic 
normal plasma were not inhibitory,but lower lay- former. The origin of increased GAB levels 
ers accelerated clotting.Anticephalin activity observed in the presence of DAB in the intact synt 
was consistently demonstrated in normal and pam mouse, in suspensions of minced brain, and in degr 
ticularly hemophilic plasmas or their fractions, homogenates will be discussed. phod: 
Two ultracentrifugram patterns emerged by this Jam. 
technic: In one,inhibitor activity concentrated mucl 
in upper layers; in the other,in middle layers. thyn 
Anticephalin characterization appears to be the 
most suitable method for demonstrating differ- 
ences in activity. 

1019 1021 1023 
SOME PHYSICO-CHEMICAL STUDIES ON HUMAN TRANSPORT OF GLUCOSE BY EVERTED HAMSTER Jem } TE S 
CERULOPLASMIN. Alan Keltz (intr. by A. A. IN THE PRESENCE OF ]-DEOXY D-GLUCOSE. A,8. Mui 
Tytell) Ortho Research Foundation, Raritan, N.J. Keston, and > Research Dept, (Biochemie f Fethe 

Human ceruloplasmin has been isolated from ag Po York Eye and Ear Infirmary, N.Y,¢, Th 
normal human plasma by cold ethanol and Crane and Krane, Biochim, Biophys, Acta 20: nyosi 
chromatographic techniques. Materials isolated 568,1956 (1) reported that D-glucose and 1- been 
by either method appear to be virtually indis- deoxy D-glucose (polygalitol) were transporte — equil 
tinguishable. Various preparations have been against gradients by everted hamster jejumm, tion 
subjected to analysis utilizing the techniques and concluded that since l-deoxy D-glucose visco 
of sedimentation velocity and equilibrium, cannot mtarotate, mtarotation cannot be im on ne 
moving boundary electrophoresis, and diffusion. volved in intestinal transport of sugars, Sinw | ficat 
Measurements have been complicated by the fact these two compounds may be transported by em» | sbtal 
that ceruloplasmin is insoluble at its iso- tirely different systems, the transport of giv | these 
electric point. While little evidence of gross cose in the presence of tol was studied § tion 
polydispersity was shown by ultracentrifugal by the methods reported (1), In each experinet f ¢hara 
and diffusion analysis, the appearance of two two sacs from the same everted jejunum were that 
definite electrophoretic components at neutral prepared, one containing the glucose alone, a § pepti 
and alkaline values of pH casts some doubt on the other glucose and polygalitol, A modified the ¢ 
the homogeneity of the preparations investi- bicarbonate Ringers solution was used as the Tope. 
gated. The possibility of more than one medium, The gas phase was 95%0., 5%C02. Glu 
species of ceruloplasmin exists. Electro- cose was analyzed by the method of Keston, 
phoretic mobilities of the materials invest.- (Abstr, Am,Chem,Soc,, 128th meeting, Dallas, 
gated are not in particularly good agreement April 1956). Concentrations of glucose ranged 
with the values for porcine ceruloplasmin re- from 0.003 to 0.004M, polygalitol from 0,036 t 
ported by Holmberg and Laurell, Acta Chem.Scand 0.043M. The apparent Michaelis constant report 
2:550, 1948, and are complicated by anomalous ed by Wilson and Krane, (Biochim, Biophys,Aecta, 
behavior in phosphate buffers. Calculations 29:30,1958) for polygalitol transport is 0,001, 
of the physical parameters of the cerulo- Although, the transport system for polygalitel 
plasmin molecule by sedimentation-diffusion and was substantially saturated at the level of #0 
sedimentation equilibrium measurements are con- times the Michaelis constant, no marked dimim- 
sistent with a molecular weight of 151,000 to tion of the transport of glucose occurred. do 
152,000 and an axial ratio cf approximately 5 cordingly it would appear that polygalitol al 
to 1. D-glucose do not share the same mechanism, a 

the conclusion of Crane and Krane is untenable, 
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TS OF DEOXYCYTIDYLYI-(5t_, 3° )-DEOXY- 


MENYLYL-(5*—» 32)-THYMIDINE AND RELATED O}1GO- 


» .H.G. Khorana and P.T, Gilham , 
pritish Columbia Research Council, Universit, 
of British Columbia, Canada 





A method for the specific chemical synthesis 


of the naturally occurring Cs'_» C3* inter- 


meleotidic linkage has previously been report- 
ed (HeG,Khorana et al.,J.Am.Chem.Soc.,79, 1002 


(1957). Using this method a number of mixed 


bo-di-nucleoside monophosphates and di- 


meleotides have been synthesized (P.T.Gilham 
and H.G.Khorana, J.Am.Chem,Soc., in press). 

In extending this work to synthesis of higher 
oligonucleotides, 3-Q-acetyl-thymidylic-(5") 


acid was reacted with thymidylyl-(5'~» 3*)-5t-0 


+ritylthymidine in the presence of dicyclo- 
hexylcarbodiimide and the protecting groups 


yere removed by mild alkaline and acidic treat- 
pent. Thymidylyl-(5'-» 3*)-thymidyly1-(5'» 3") 


-thymidine was isolated in 60% yield. 
Similarly, N,0?-diacetyl-deoxycytidylic-(5*) 


acid was condensed with deoxyadenylyl-(5'—> 3') 


-5!-0-tritylthymidine and, finally, deoxy- 
eytidylyl-(5'—> 3*)-~deoxyadenylyl-(5'-> 3") 
thymidine was isolated in 37% yield. The 
synthetic products were characterized by 
degradation with snake venom and spleen phos- 


thodiesterases. (W.E. Razzell and H.G.Khorana, 


J,dm, Chem. Soc. ,80,1770(1958). The action of 
mecleases on these and related synthetic 
thymidine oligonucleotides will be discussed. 


1023 

THE STRUCTURE OF MYOSIN. W. Wayne Kielley and 
William F. Harrington. Natl. Heart Inst., 
Bethesda, Md. 

The behavior of N-ethyl maleimide-treated 
syosin A in 5S M guanidine hydrochloride has 
been examined by the Archibald sedimentation 
equilibrium technique as well as by sedimenta- 
tion velocity coupled with diffusion and 
viscosity studies. Preliminary observations 
@ native ribonuclease in this solvent in- 
dicated that valid molecular weights could be 
obtained within 5 per cent. The results of 
these investigations, when taken in conjunc- 
tion with the known X-ray and optical rotation 
characteristics of native myosin, suggest 
that the molecule consists of three poly- 
peptide chains each wound in a tight a-helix, 
the three chains forming a three-stranded 
rope. 


awa tae 
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1024 
THE PRESENCE OF A NORMALLY SOLUBLE ENZYME IN 
PURIFIED RIBOSOME PREPARATIONS. H. K. Kihara, 
A. S. L. Hu, F. Hoh and H. O. Halvorson 
(intr. by H. Reich). Dept. of Bacteriol. and 
Biochem., Univ. of Wisconsin, Madison. 





A constitutive B-glucosidase mtant was 
selected from a hybrid (Saccharomyces pipes 
peaks vy mp poe 
of cells on succinate-synthetic medium, 

grown on succ c 
ribosomes (80X) were ied by differential 
centrifugation in a -cacodylate buffer, 
Although Beglucosidase exists primarily free 
the cytoplasm, a portion remains firmly 
attached to the ribosome even after repeated 
(5x) suspension and recentrifugation. The 
fraction of ribosomes containing enzyme is in 
accord with that expected on the hypothesis 
that any individual ribosome is involved in the 
synthesis of only one species of protein. 
Substances known to modify the molecular 
structure of ribosomes (EDTA, salts, ribo- 
nucleose, etc.) have been investigated as 
agents for the release of ribosomal enzyme. 
These results, the molecular structure of the 
treated ribosomes and a comparison of the free 
and bound enzyme will be discussed. 


1025 


MECHANISM OF ENZYMATIC SYNTHESIS OF J-AMINO- 
LEVULINIC ACID. Goro Kikuchi*, Abhaya Kumar* 
and David Shemin. Dept. of Biochemistry, Coll. 
of P and S., Columbia Univ. New York City. 

We have reported that the extracts of 
Rhodopseudomonas spheroides and Rhodospirillum 
rubrum catalyze the synthesis of j-amino lev- 
ulinic acid (S-ALAC) from glycine and succinyl- 
CoA in the presence of pyridoxal phosphate 
(PyP) (Kikuchi et al., J. Biol. Chem., 233: 
1214, 1958). The enzyme from Rh. 6 ‘oides 
has been purified 60-80 fold by ammonium sul- 
fate fractionation, alumina gel treatment and 
DEAE cellulose column chromatography. This 
preparation is capable of activating glycine 
and catalyzing its subsequent condensation with 
succinyl-CoA. Our kinetic analysis supports 
1) Enzyme (E) + PyP = E-PyP 
3 E-PyP + glycine (G) + E-PyP-G 
3) E-PyP-G+Succinyl-CoA ~—» E-PyP-G-succinate+CoA 
4) E-PyP-G-succinate + E-PyP-s-ALAC + COp 
5) E-PyP.é-ALAC —>E-PyP + J-ALAC 
The data suggest that succinyl-CoA reacts di- 
rectly with activated glycine on the enzyme 
surface. The monomethyl ester of succinyl-CoA 
is 80% as active as succinyl-CoA in forming the 
corresponding aminoketonic acid. Glutaryl- 
CoA and acetyl-CoA also serve as substrates but 
the rates of reaction are lower. Inhibition 
and reactivation experiments showed the enzyme 
to be a sulfhydryl enzyme. o-Phenanthroline 
and a-keto acids partially inhibited the re- 
action whereas versene (10°°M), a,c’ -dipyridyl 
(6 x 10-3M), diethyldithiocarbamate (6x10-3M) 
had no effect. These results will be discussed. 
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1026 
URINARY EXCRETION OF B-AMINOISOBUTYRIC ACID IN 
CHRONIC MYELOGENOUS AND LYMPHOCYTIC LEUKEMIA. 
$: Ac Kilimann, J. Re Rubini, te. 

T. M. Fliedner and V Bond (intr. by 

D. D. Van Slyke). Brookhaven National Labora- 
tory, Upton, L. I., N. ¥. 

The urinary excretion of f-aminoisobutyric 
acid (BAIBA) has been serially studied in pa- 
tients with chronic myelocytic (CML) and lympho- 
cytic leukemia (CLL). Urines were desalted by 
the method of Awapara and Sato (Clin, Chin. 
Acta 1:75, 1956) and BAIBA determined by paper 
chromatography. BAIBA concentration in normal 
urines ranged up to 500 uM/L. Two patients 
disabled with GML excreted BAIBA in concentra- 
tions of 3000-5000 uM/L while one patient who 
remained able to work showed normal concentra=- 
tions. These findings are in agreement with a 
previous report by Fink et al. ( Soc. . 
Biol, & Med. 78:135, 1951). High BAIBA excre- 
tion in CLL has not been reported previously 
except briefly following nitrogen mustard ther- 
apy (Awapara, Clin. e a 23199, 1957). 
Two of our patients sick with CLL, however, ex- 
creted 3000-20,000 uM/L BAIBA consistently over 
@ period of months. One other patient with CLL 
who has felt relatively well has not excreted 
21000 uM/L over a 3 month observation period. 
While the mechaniem for BAIBA excretion in leu- 
kemias remains obscure, preliminary results 
seem to indicate an association between a low 
bone marrow mitotic index and a high urinary 
BAIBA excretion. 





1027 


AMINO ACID SEQUENCES IN PAPAIN. J. R. Kimmel, 
A. C. M. Paiva*, George Kato* and Emil L. Smith, 
Univ. of Utah College of Med., Salt Lake City, 
Utah. 

Examination of the amino acid composition 
of several soluble peptides obtained from 
tryptic hydrolysates of oxidized papain and 
comparison with the soluble peptides from 
chymotryptic hydrolysates, has demonstrated 
that certain of these peptides contain over- 
lapping amino acid sequer es. The h residues 
of phenylalanine in papain have aided in 
establishing these overlaps. Although exact 
sequences are lacking in some cases, it is 
now possible to allocate tentatively 31 amino 
acid residues at the MHo-terminal portion of 
papain, and 25 residues at the COOH-terminal 
end, the latter based on the sole tryptic 
peptide which lacks a COOH-terminal basic 
residue. A large fragment from the internal 
portion of the papain molecule can be des- 
cribed (33 residues) and the sequence of 
several smaller fragments is almost complete; 
the exact position of these last peptides is 
unknown. The terminal sequences and other 
overlapping portions account for spproximately 
110 out of a total of 180 amino acid residues. 
Four of the six residues of cysteic acid occur 
fa various soluble fragments; none of these 
appeers to represent the cysteine residue 
bearing the essential sulfhydryl group. 
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1028 
LACTIC ACID DEHYDROGENASE ACTIVITY WITH TPNH 
OCULAR TISSUES. Jin H. Kinoshita and Sidney 
Futterman*. Harvard Medical School and Mass, 
Eye and Ear Infirmary, Boston, Massachusetts, 


Interest in lactic acid dehydrogenase (LDH) 
stems from the observations that a striking 
stimulation of the C-1 oxidation of glucose by 
pyruvate was demonstrable in corneal epithelim 
(J.Biol.Chem. 228:247, 1957) and in retina. The 
results indicated that pyruvate served as the 
electron acceptor of TPNH and was reduced to 
lactate. The possibility of LDH functioning 
with TPN was further explored by studying the 
oxidation of TPNH and DPNH by pyruvate over e 
considerable pH range in extracts of these tiss- 
ues. It was shown that below pH 7 significant 
amounts of TPNH were oxidized by pyruvate while 
above pH 7 the rate of oxidation of TPNH dropped 
off markedly. The LDH activities observed were 
consistently higher with enzymatically than with 
hydrosulfite reduced pyridine nucleotides. The 
pH optimum curve for LDH activity in an amonim 
sulfate fraction of retinal extracts indicated 
maximum rates near pH 5.5 for TPNH and near pH 
9 for DPNH. The ratios of DPNH, LDH activ. 
ity were approximately 3 at pH 5.5, 10 at pi 
6.7, 25 at pH 7.0, and 70 at pH 7.4. It would 
appear that in corneal epithelium and retina, 
tissues with high LDH activity, pyruvate could 
serve as an effective electron acceptor in the 
reoxidation of TPNH. 


1029 
COFACTOR REQUIREMENTS FOR PYRIDINE NUCLEOTIDE 
REDUCTION WITH HYDROGEN. Stephen C. Kinsky* 
and Earl R. Stadtman, National Heart Institute, 
Bethesda, Maryland. 

Previous investigations have shown that 
dialyzed cell free extracts of Clostridium 
kluyveri are unable to reduce DPN with 
molecular hydrogen unless supplemented with a 
boiled cell extract prepared from the same 
source (Korkes, S., J. Biol. Chem., 216, 737 
(1955)). The presence of boiled cell extract, 
however, is not required for either flavin or 
dye reduction (Kinsky, S., J. Biol. Chem., 
March, 1959). Chromatography of the boiled 
cell extract on a Magnesol column reveals 
that the stimulatory activity is due to two 
components. One of the components can be 
replaced by FAD; the second cofactor is, as 
yet, unidentified. The presence of both FAD 
and the unknown cofactor is necessary for 
pyridine nucleotide reduction with hydrogen. 
Neither alone is active with a completely 
resolved cell free extract. The unknown 
cofactor has been further purified by 
chromatography on Dowex anion resins and 
some of its properties wili be described. 
Available evidence suggests that DPNH 
formation with hydrogen proceeds by prior 
reduction of FAD, which may, in the presence 
of the second cofactor, reduce DPN. 
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4 }SOCITRIC AND TPN-MALIC DEHYDROGENASE AC- 
TIVITIES OF HUMAN ARTERIAL TISSUE. J.E.Kirk 
and T.E.Kirk*. Div. of Gerontology, Washington 
Univ. School of Medicine, St. Louis. 
Determinations were made of the ICDH and 
TPNemalic DH activities of supernatants of 
freshly prepared homogenates of the human aorta, 
pulmonary artery and coronary artery. The 
activity assays were carried out by measure- 
mnt of the rate of reduction of TPN at 38 C., 
using, respectively, D-L-isocitrate and L-mal- 
ate as substrates. The final millimolar concen 
trations employed in the ICDH measurements were 
}L-isocitrate, 3.3; TPN, 0.35; MnSO,, 1.64; 
Tris, 33; the pH of the substrate-buffer mix- 
ture was 7.5. In the TPN-malic DH determina- 
tions similar concentrations of TPN, MnSO, and 
Tris were used; the L-malate concentration 
was 3.9 mM and the pH of the substrate-buffer 
mixture 7.9. The observed Kp, for 8) yet 
was 1.53 x 1074 and for L-malate 3.18 x 10 
In the 1CDH experiments the average quantity 
of TPN reduced per gram of wet tissue per hour 
was: Normal aorta, 0.063 millimoles; pulmonary 
artery, 0.071 millimoles; normal coronary arte- 
ry, 0.082 millimoles. The corresponding mean 
values observed for TPN-malic DH were 0.0112, 
0.0103 and 0.0118. The average activities of 
arteriosclerotic aortic and coronary artery 
were of the same magnitude as those recorded 
for the normal tissue. The studies have demon- 
strated the presence in human arterial tissue 
of two TPN reducing enzymes and of the malate 
shunt. 


1031 

CHARACTERIZATION OF PARTIALLY PURIFIED GLUCOSE- 
6-PHOSPHATE DEHYDROGENASE FROM NORMAL AND PRIMA- 
QINE-SENSITIVE ERYTHROCYTES. H. N. Kirkman 
(intr. by E. S. Maxwell). Natl. Inst. of 
Arturitis & Metabolic Diseases, NIH, Bethesda, 





Maryland. 
Diluted hemolysates of human erythrocytes are 
extracted of gl 6-phosphate dehydrogenase 


by adsorption on diethyl amino ethyl cellulose 
(Peterson and Sober, J. Am. Chem. Soc. 78:751, 
1956) at pH 6.3. Subsequent washing, elution, 
precipitation with ammonium sulfate, and 
dialysis, results in a 20-40% yield of 80-fold 
purified gl 6-phosphate dehydrogenase which 
is essentially free of hemoglobin and 6-phospho- 
gluconic dehydrogenase. The gl 6 te 
dehydrogenase has a broad pH optimum between 

pi 7 to 10 and is stable for only a few hours at 
25° C. when diluted. The diluted enzyme is not 
significantly stabilized by glucose-6 te, 
Versene, or albumin; is considerably stabilized 
by 0.005 M reduced glutathione or = 2M ~ Sag 
phate; is highly stabilized by 107 

Similar preparations from abualitearumiaiiies 
erythrocytes, known to be less active in this 
enzyme (Carson, Alving, et al. Science 124:484, 
1956), show the same above-mentioned character- 
istics and appear as a single peak of activity 
vhen mixed with the normal preparation and sub- 
jected to anion-exchange column chromatography. 
Further purification and comparative character- 
izations are presented. 
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1032 
FORMATION OF NORADRENALINE FROM 3,4-DIHYDROXY- 
PHENYLETHYLAMINE. Norman Kirshner (intr. by 
Henry Kamin). Depts. of Surgery and Biochem- 
istry, Duke Univ. School of Medicine, Durham, 
N.C. 

Sufficient evidence (Kirshner, J. Biol. ane 
226:821,. 1957; Leeper and Udentriend, Fed. Proc 
15:298, 1956) is available to conclude that 
3,4-dihydroxyphenylethylamine (hydroxytyramine) 
is the physiological precursor of noradrenaline, 
but little is known about the enzyme system 
involved in the side chain hydroxylation. Cell 
fractionation studies have shown that this 
enzyme system is associated with the granular 
fraction which contains the adrenaline and ner- 
adrenaline. Neri et. al. (Arch. Biochem. and 
Biophys. 60:297, 1956) report that acetone 
powders of beef adrenal glands convert hydroxy: 
tyramine to a noradrenaline-like material in 
the presence of ATP and either DPN or TPN. 
Investigations in, this laboratory, using 
hydroxytyramine- as substrate, show that 
dialyzed aqueous extracts of beef adrenal 
medulla acetone powders form noradrenaline-C 
The noradrenaline- was isolated by ion 
exchange chromatography and identified by 
filter-paper chromatography. ATP caused a five 
to ten-fold increase in the amounts of nor- 
adrenaline formed; GTP, UTP, ITP and CTP 
stimulated almost as effectively as ATP; DPN 
and TPN had no effect on the reaction. Further 
studies are in progress and will be reported. 


1033 
VITAMIN AND METHIONINE SYNTHESIS IN ESCHER- 
ICHIA EXTRACTS. R. L. Kisliuk and 
D. D. Woods (intr. by M. Silverman). Oxford 
Vey ord, England. 


It has been shown (J. Gen. Microbiol. 18: xV 
1957) that extracts of acetone-dried E. coli 
PAL5 (requires serine or glycine for 
utilize tetrahydrofolic acid (THFA) as a co- 
factor for methionine synthesis from hano- 
cysteine and serine provided that the organ- 
isms are grown on a medium containing vitamin 

. An assay for the active substance present 
in extracts of Bjo grown organisms has been 
developed using extracts of the same organism 
grown in the absence of Bj2. In such prepara- 
tions, when THFA is present, methionine syn- 
thesis is proportional to the amount of the 
active material added. The active material is 
thermolabile (65°, 3 min.) and non-dialysable. 
It is precipitated by protamine sulfate and can 
be extracted from the precipitate. Further 
purification yielded a preparation which was 
ten times as active per mg. protein as the 
original extract. At this stage the material 
pe nag 9 mug. Byo per mg. protein as assayed 

itis. It is not known whether 
this Bio is yo associated with the 
active material, but it is not removed by exten- 
sive dialysis. Neither the synthesis nor the 
breakdown of L-serine, both of which were THFA 
dependent under the conditions employed, were 
affected by growing the organisms on 
(R. L. Kisliuk supported by a Fell 5 from 
the National Foundation for Infantile Fouigeis) 
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CHROMATOGRAPHIC FRACTIONATION OF NORMAL TISSUE 
AND TUMOR DNA, Saul and s* The 


University of Texas M.D. Anderson Hospital and 
Tumor Institute, Houston, Texas. 

The concept that hereditary differences dis- 
tinguish tumors from norwal tissues motivated 
the chromatographic fractionation of DNA on DEAE 
and ECTEOLA-cellulose. For semiquantitative com 
parisons to be valid, it was essential that the 
method of sample preparation be controlled. A 
large proportion of commercial calf thymus DNA 
could be eluted from the exchangers by neutral 
salt solutions. After commercial DNA was puri- 
fied by the Kirby-Phenol-PAS procedure, the same 
chromatographic peaks were obtained, indicating 
that the former procedure does not selectively 
remove "low molecular weight" fractions. Phenol 
PAS preparations of normal spleen, thymus, kid- 
ney, and lung DNA and that of spontaneous leuke- 
mia and various transplantable tumors have been 
chromatographed. One fraction is eluted by 0.6M 
NaCl and 6-8 others by alkaline solutions of 2 
NaCl. Although tumor RNA could also be eluted 
by neutral NaCl and 0.1M NH3-2M NaCl, it was de- 
monstrated that the early DNA peak was attribut- 
able to diphenylamine reactive material. DNA 
chromatographic profiles were the same whether 
the samples were prepared at 4°C or 25°C or chy- 
motrypsin treated. The DNA-chromatograms of the 
normal tissues were very similar while those of 
spontaneous leukemias had a slightly higher pro- 
portion of the DNA eluted by 0.6M NaCl and by 
NaOH. Transplantable tumor DNA was in general 
more difficult to elute than that of normal 
tissues. 


1035 

AN EFFECT OF THYROXINE AND RELATED COMPOUNDS ON 
CERTAIN PEROXIDATIC REACTIONS. S.J. Klebanoff 
The Rockefeller Institute, New York 

The rate of oxidation of epinephrene, nor- 
epinephrine, dihydroxyphenylalanine, ascorbic 
acid, uric acid, ferrocytochrome C, DPNH and 
TPNH by the horse-radish peroxidase - Ho0. sys- 
tem is very greatly increased by the addition 
of 1-thyroxine to the reaction mixture. d1l-Thy- 
ronine, 3, 3'5' triiodo-dl-thyronine, 3, 3'5- 
triiodo-l-thyronine, 3, 3'5 triiodothyroacetic 
acid, tetraiodothyroacetic acid, 3, 3'5'-tri- 
i1odothyropropionic acid, 3, 3'5-triiodothyro- 
propionic acid and tetraiodothyropropionic acid 
are also active in this regard. The acceleration 
of DPNH and TPNH oxidation by thyroxine is also 
observed when Mn*+ and molecular oxygen are sub- 
stituted for HoOp in the peroxidase system and, 
in this instance, the reaction can be followed 
by an increase in the oxygen uptake. The oxi- 
dation of ferrocytochrome C and epinephrine by 
the Mn**-peroxidase-Oo-thyroxine system is ob- 
served when DPNH or TPNH is present in the re- 
action mixture. Thyronine and thyroxine are 
oxidized and inactivated by peroxidase and hy- 
drogen peroxide. ‘The inactivation is delayed 
by the addition of a suitable hydrogen donor. 
The data suggest that thyroxine or an oxida- 
tion product ‘of thyroxine enters into a re- 
versible oxidation reduction system under the 
influence of peroxidase and, in this form, 
facilitates the oxidation of a number of hydro- 
gen donors. 
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STUDIES ON THE REVERSIBLE POLYMERIZATION OF 
HOMOCYST EINE-METHYLPHERASE, 

and G. L. Cantoni. Nat. Institute of Menta] 
Health, Bethesda, Md. 

Previous studies in this Laboratory have 
shown that the enzyme thetin-homocysteine 
methylpherase (THMPase) of horse liver readily 
undergoes a sulfhydryl dependent, reversible, 
polymerization, Durell et al.,(B.B.A. 26:270, 
1957); Durell and Cantoni (in preparation), 
As reported earlier this enzyme has been 
purified to such an extent that it behaves as 
a homogeneous protein both in the analytical 
ultracentrifuge and in free boundary electro- 
phoresis. Further ultracentrifugal studies 
have now been carried out with the partition 
cell of Yphantis and Waugh (J. Ph + 60: 
630, 1956). By means of this technique it has 
been possible to study directly the sedi- 
mentation properties of the THMPase activity, 
as well as those of the total protein present, 
The results of these experiments, and of 
others relating to the polymerization of the 
purified protein will be presented. 


1037 
POTENTIATION OF ACTH BY SUBSTANCES INJECID 


INTRAPERITONEALLY, I, T, Kline (intr. by D, i, 
Baskinski). Henry Ford Hospital and Edsel ford 


Institute, Detroit. 

Acthar gel injected subcutaneously is sore 
potent in causing thymic involution in hypophy- 
sectomized rats also given such corticosteroid 
precursors as squalene, farnesol, cholesterol, 
or 4°-pregnenolone either subcutaneously at & 
different site or, more effectively, intraperi- 
toneally. Found also to potentiate ACTH are 
steroids not considered to be corticosteroid 
precursors (dihydrocholesterol, urocortisone, 
pregnanediol, stigmasterol) and non-steroidal 
substances (Tween 80 and “homogenized” Norite), 
Qne or several mechanisms may therefore be in- 
volved, Mineral oil and dextran do not poten- 
tiate. Potentiation by pregnenolone occurs %&% 
early as 70 min, after ACTH injection, as show 
by fluorimetrically determined corticosterone 
concentrations of adrenals and peripheral plasm, 
and is still apparent after 16 hrs, Estinatio 
of the increased potency of ACTH using thymic 
regression in the 3x3 design of Bliss with ACT 
as reference standard, shows ACTH to be 3,5 and 
8.7 times as potent in animals given cholesterd 
and a°-pregnenolone, respectively. (A# 0,5-0,7) 
Efforts to increase precision by using two daily 
injections of ACTH result in different slopes of 
dose-response curves for ACTH and ACTH+augnentet 
because potentiation is relatively greater with 
the lower doses of ACTH, potentiation becoming 
demonstrable with one-tenth of the previously 
minimal dose of ACTH. (References: Kline, I.%, 
Endocrinology 61:85, 1957 and 63:335, 1958) 
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a AVIORAL AND PHYSIOLOGICAL EFFECTS OF 
EXTENSIVE LESIONS OF THE LIMBIC SYSTEM 
Ii CAT. A, Kling,J. Orbach 2and J. Towne. 
(intr. by M.A. Lipton). Inst. for Psy- 
chosomatic and Psychiet. Researcn and 
fraining, Michael Reese Hosp., Chicago. 

Stimulations and ablations of vari- 
ous structures within the limbic sys- 
tem have shown wide spread efrects on 
behavior, tne autonomic nervous system 
and electrocorticel activity. The pre- 
sent experiment is an attempt to study 
chronic cats sustaining extensive re- 
pvels of both cortical and subcortical 
portions of the limbic system. 30 cats 
of both sexes were studied for periods 
ranging from 6 mos. to 14 yrs. Lesions 
included the amygdala, pyriform cortex, 
portions of the hippocampus and cingu- 
late gyrus, septum, fornix and anteri- 
or commissure. The tollowing were 
studied: affective behavior; condition- 
ed avoidance response; E.E.G.; body 
weights and temperatures; fasting blood 
glucose; glucose tolerance and insulin 
resistance; autonomic responses to nox- 
fous and cold stimuli; ACTH response to 
operative stress. Results included 
transient somolence, retention or a- 
bility to display wide ranges ot affect 
though changed from pre-op., higher ba- 
sal glucose levels, decrease in glucose 
tolerance and increase in insulin re- 
sistance, autonomic imbalance and abil- 
ity to secrete ACTH. 


1039 


A COMPARISON OF PEPTIDES OBTAINED BY TRYPTIC 
DIGESTION OF THE PROTEINS OF STRAINS OF TOB- 
ACCO MOSAIC VIRUS. C. A. Knight and B. R. 
Woody*, Virus Lab., Univ. of California, 
Berkeley. 

Proteins were separated from 5 strains of 
tobacco mosaic virus (TMV) by treatment with 
acetic acid (Fraenkel-Conrat, Virology 4: 1, 
1957). The isolated proteins were 
digested with crystalline trypsin at pH 7.8 
and the resultant peptides were separated in 
fractions soluble and insoluble, respectively, 
at pH 4.5. The soluble peptides, comprising 
abcut 70% of the material in each case, were 
separated by a combination of paper electro- 
phoresis and paper chromatography. Peptide 
spots were located by spraying with ninhydrin, 
end were further characterized by other sprays 
Teacting with such groups as peptide bond, 
arginyl, tyrosyl, and tryptophanyl residues. 
"Maps" thus obtained of the peptides from 5 
strains of TMV showed many features in common 
and several striking differences. Attempts 
are being made to relate these structural 
features of the proteins to the current know- 
ledge of the structure of the viral nucleic 
acids. 
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DIME THYLGLYCINE DEHYDROGENASE. 
R. C. Knowles* and W. Sakami. Dept. of 





Biochem., Western Reserve U. School of 
Medicine, Cleveland, O. 

Liver mitochondria convert dimethylglycine 
to formaldehyde and sarcosine. In order to 
study the mechanism of this reaction a soluble 
mitochondrial dimethylglycine dehydrogenase 
was prepared and partially purified by the 
following procedure. An acetone powder of 
pig liver mitochondria was extracted with 0.1 
M tris buffer pH 9. The extract oxidized di- 
methylglycine and sarcosine in the presence of 
phenazine methosulfate as indicated by the con- 
version of sarcosine-C!*H, and dimethylglycine- 
CH, to formaldehyde-C™, High serine 
hydroxymethylase activity was also present. 
Centrifugation of the extract for 2 hours at 
105, 000 X g and 0° did not cause sedimenta- 
tion of the enzymes. Dimethylglycine dehydro- 
genase was purified 5-fold by heating the 
extract at 50° for 10 min., acid treatment (pH 
5.6) and adsorption on calcium phosphate gel. 
Most of the sarcosine dehydrogenase was des- 
troyed by this treatment demonstrating the 
existence of separate sarcosine and dimethyl- 
glycine enzymes. Serine hydroxymethylase 
activity was also largely removed. The resul- 
ting preparation of dimethylglycine dehydro- 
genase was stable for several months in the 
frozen state. 


1041 


GLYCERALDEHYDE-3-PHOSPHATE DEHYDROGENASE - 
PROPERTIES OF THE ENZYME FROM PEAS AND COENZYME 


FOR ACYL-ENZYME FORMATION. 0. J. 
A. Le Murdock, and D. 8S. 
intr. by A. G. Hogan). « of Bi stry, 


Univ. of Missouri, Columbia, Mo. 

A DPN -requiring glyceraldehyde-3-phosphate 
dehydrogenase has been prepared from extracts 
of pea seed acetone powders by a modification 
of the method of Hageman and Arnon (Arch. Bio- 
chem, and Biophys. 55:162, 1955). Though it 

not been crystallized, the specific activi- 
ty of the material compares quite favorably 
with that of the crystalline rabbit mscle 
enzyme. The enzyme will ca the arsenol- 
ysis of acetyl phosphate if DPN is added to 
the system, The initial rate of glyceraldehyde 
oxidation (measured by the rate of DPNH forma- 
tion in the presence of large amounts of this 
enzyme) is apparently the same in the presence 
and absence of inorganic phosphate. The enzyme 
is inhibited by iodoacetate and p-mercuribenzo- 
ate. These results are consistent with a 
mechaniam of action similar to the acyl-enzyme 
mechanism proposed for the mscle and yeast 
enzymes. Results of further quantitative 
studies of the sulfhydryl groups of the muscle 
enzyme (using p-mercuribenzoate) indicate that 
enzyme-bound DPN is necessary for acyl-enzyme 
formation with acetyl phosphate. The sulfhydryl 
groups which react with acetyl phosphate under 
the conditions used, have been shown to be 
those which are responsible for the enzyme’s 
normal catalytic function. 
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1042 1044 1046 
UTILIZATION OF DEOXY-5-HYDROXY- EVIDENCE FOR THE NATURAL OCCURRENCE OF HYDRoqy. THE 
METHYLCYTIDINE TRIPHOSPHATE BY THE ASPARTIC ACID. Mar; t Le * and H, J, 1N 
DNA POLYMERASE OF NORMAL AND T2 IN- Sallach, Dept. o sio Dep 
FECTED E. COLI CELLS. J.F. Koerner and Univ. of Wisconsin Med. School, Madison, Dav 
M.S, Smith (intr. by L.G. Wesson), Div. of The possible occurrence of spartic : 
Biochemistry, Mass. Institute of Technology, acid in a pancreatic digest of casein has been 7 
Cambridge. investigated, Hydroxyaspartate-Cli was added to th 

In a study of the biosynthesis of the unusual a known amount of the hydrolysate and this mate. lt 
DNA of T2 bacteriophage, a mixture of the 5'- rial was used as a standard in developing the % 
triphosphates of deoxy-5-hydroxymethylcyti- isolation procedure; The latter involved the As 
dine (dHTP), thymidine (TTP), deoxyadenosine, removal of the aromatic amino acids by adsorp- “a 
and deoxyguanosine was incubated with a cell- tion on charcoal and successive chroma’ the 
free extract of T2 infected E. coli. The addi- on columns of Dowex 1-formate and Dowex + hot 
tion of dHTP was required for the incorpora- resins, The digest, with no added a 
tion of C!#labeled TTP into the acid insoluble tate, was subjected to the same isolation proce. che 
fraction of the incubation mixture. Substitution dure and the appropriate fractions collected, kin 
of deoxycytidine triphosphate (dCTP) for dHTP The material isolated in this manner gave om aci 
resulted in a greatly diminished incorporation ninhydrin reacting spot with the same Rr as pa 
of the labeled TTP. (Likewise, a low incorpora- authentic hydroxyaspartate on paper chromato-~ pe 
tion of C!* was obtained upon substitution of graphy and was cleaved by periodate with then. | i, 
either deoxy-5-hydroxymethylcytidylic acid or lease of ammonia. The isolated material in th clo 
deoxycytidylic acid for the corresponding tri- presence of carbamyl phosphate- was ensymat- pea 
phosphates). In contrast, with an extract of ically converted into a radioactive compound Sen 
uninfected E. coli, the addition of either dCTP which was identical with known carbany’ ‘a 
or dHTP resulted in the incorporation of labeled aspartate in paper and column chromatographic sid 
TTP at equivalent high levels. In an incubation procedures (Sallach, Fed. Proc. 17:302, 1957), } o¢ 
mixture containing the extracts of both infected When the isolated materi a-ke toglutarate | 
and uninfected cells, the addition of dHTP again were incubated with the transaminase preparation 2. 
resulted in incorporation of C!*, but the addition from sheep brain (Sallach and Peterson, J. Biol, wer 
of dCTP did not support the utilization of TTP Chem. 223:629, 1956) glutamate was formed. lo lis 
for DNA synthesis. These results suggest the giu te could be detected if a-ketoglutarate pas 
presence of an enzyme in T2 infected E. coli was omitted from the incubation mixture. On th ris 
which specifically degrades dCTP. The sub- basis of these enzymatic and chromatographic sup 
strate specificity of this enzyme and its possi- stuiies, it was concluded that small amounts of Hes 
ble role in excluding cytosine from T2 DNA is hydroxyaspartic acid are present in pancreatic 
being investigated. digests of casein. 

1042 1045 1047 
CHOLESTEROL FORMATION IN RAT BRAIN SLICES, SOME PROPERTIES OF BACTERIAL MONOAMINE OXIDASE, AN 
Saul R, Korey and Stein, Department of M. Korzenovsky, C. P. Walters and M. S. Hughes TEE 

c ORY), Einstein College Tintr. by BE. H. Flynn). Lilly Research Labora- A, 
of Medicine, (Intr, by Jeanette Behre), tories, Indianapolis. Ind. try 

In studies on metabolism of white matter Cell-free extracts obtained by sic fis- 
with regard to myelination the formation, pf integration of Sarcina lutea catalyze the nic 
cholesterol from Mevalonic acid (MA) 2 in oxidative deamination of tyramine or 5-hydroxy- grc 
slices of cortex and brain stem was investie tryptamine but not of cadaverine or histamine. an 
gated, The presence of cysteine, DPNHo, ATP, The activity is not sedimented by centrifuga- ber 
TPN, and CoA augmented incorporation of MA 20 tion at 144,000 x g for l hr. The rate of the ent 
fold, The most critical cofactors were DPNH> reaction as determined manometrically is in- mec 
and cysteine, The effect of glucose addition creased by hydroxylamine; semicarbazide or lat 
was negligible, Rate of formation of cho- cyanide is without effect. The enzyme is in- bos 
lesterol was linear for 30' and reached a hibited by benzylhydrazine but not by hydrazine las 
maximum by 2 hrs, at 37°C, Similar results w or isonicotinic acid hydrazide. Unlike the (Dr 
were obtained both in immature and adult monoamine oxidase of liver mitochondria, the in’ 
nervous tissue but incorporation in latter was soluble bacterial enzyme is not inhibited by ro! 
quantitatively insignificant by comparison, l-isonicotinyl-2-isopropyl hydrazine (IPH) thi 
White matter derived from brain stem of 16 day unless the reaction mixture contains either of 
old rats was about 5 times more active than hydroxylamine, cyanide, or thiourea. In the or 
gray matter, Thus glial cells probably are presence of both hydroxylamine and thiourea apy 
responsible for cholesterol deposition in the inhibition by IPH is less than with either AL 
myelin, A method was devised to demonstrate of these compounds alone. If hydroxylamine is an 
relative proportion of cholesterol formed by replaced by cyanide, thiourea does not isc 
components of gray and white matter in develop- diminish the inhibitory potency of IPH. Other nai 
ing brain, The combination of liver super- observations pertinent to the inhibition no 
natant or microsomes with variously prepared reaction will be presented. pe} 
fractions of adult brain did not support Cat 
cholesterol synthesis, These results suggest wal 
that a depletion of enzymes concerned with at 
cholesterol synthesis in mature brain is not St 
confined to components either of the ox 
particulate or soluble fractions of brain, 
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THE METABOLISM OF COUMARIN AND o-COUMARIC ACID 
{N SWEET CLOVER. T. Kosuge* and E. E. Conn.. 
Dept. of Agric. Biochem., Univ. of Calif., 
Davis 

Coumarin-3-C2*, when fed to excised shoots 
of sweet clover plants, was converted to o-hy- 
droxyhydrocinnamic (melilotic) acid, the glu- 
coside of melilotic acid, and the glucoside of 
o-hydroxycinnamic (coumaric) acid. These com- 

nds accounted for 35, 12, and | per cent 
respectively of the radioactivity fed. In 
the case of the glucosides, the radioactivity 
was confined to the aglycone. The ability of 
coumarin to be metabolized may account for 
the observation that radioactive glucose, shi- 
kimic acid, phenylalanine and trans-cinnamic 
acid when fed to clover shoots were poor pre- 
cursors of coumarin. In addition radioactive 
acetic acid did not give rise to labelled cou- 
marin. When o-coumaric acid-2-C}* was fed to 
clover shoots, a majority of the activity ap- 
peared in the aglycone of o-coumaryl glucoside. 
Smaller amounts of radioactivity appeared in 
coumarin and in melilotic acid and its gluco- 
side. In contrast to coumarin, the aglycone 
of the glucoside of o-coumaric acid was readi- 
ly labelled when radioactive glucose, shikimic 
acid, phenylalanine and trans-cinnamic acid 
were fed to clover shoots. The compounds are 
listed in increasing order of their effective- 
ness. Radioactive acetic acid did not give 
rise to labelled aglycone. (This research was 
supported by a grant from the U.S. Public 
Health Service). 


1047 


AN Ho018-CARBOXYPEPTIDASE DETERMINATION OF C- 
TERMINAL RESIDUES, Arthur K sky (intr, by 
A, W, Frenkel), Dept, of Physiological Chemis- 
try, Univ, of Minnesota, Minneapolis, Minn, 

A modification of the carboxypeptidase tech- 
nique for the determination of C-terminal end 
groups has been developed which allows the un- 
ambiguous identification of the nature and num- 
ber of C-terminal residues of a protein, The 
enzymic hydrolysis is carried out in an H2018 
medium and the released amino acids are iso- 
lated and examined for isotope content, Car- 
boxypeptidase digestion of rabbit muscle aldo- 
lase has been shown in these laboratories 
(Drechsler and Boyer, in press) to result 
initially in the release of three moles of ty- 
rosine followed by the release of two moles of 
threonine (per mole of enzyme), The question 
of distribution of the tyrosines among one, two 
or three peptide chains has been resolved by 
application of the above mentioned technique, 
Aldolase was degraded by carboxypeptidase in 
an Ho medium, The tyrosine released was 
isolated, purified and decarboxylated, Exami- 
nation of the CO> for isotope content showed 
no 018, Incubation of tyrosine with carboxy- 
peptidase and subsequent isolation procedures 
caused no exchange of the carboxyl oxygens with 
water oxygens, Thus, the aldolase molecule has 
at least three C-terminal tyrosine residues, 
Studies are in progress on the isolation and 
examination of the threonine, 


265 





Krall 


1048 
TARTRONIC SEMIALDEHYDE: INITIAL PRODUCT OF A 
GLYOXYLIC ACID-UTILIZING REACTION IN EXTRACTS 
OF ESCHERICHIA COLI. Krakow, J. A. 


hi, and S. S. 3 e 
e e Ole Chem., Univ. of Tll. 
Coll. of Med., Chicago. 
In an earlier report (Krakow and Barkulis, 
Biochim. et Biophys. Acta, 21: 593, 1956), 
evidence was presented for a glyoxylate-utili- 
sing reaction which occurs in extracts from 
glycollate-grom Escherichia coli. The reac- 
tion proceeds anaero the following 
stoichiometry: 2-glyoxylate ->1 - 
3-carbon acid. Chromatographic identification 
of the acid as hydroxypyruvic was indicated but 
the possibility was suggested that its isomer, 
tartronic semialdehyde, might be the initial 
product. This report will present evidence 
that tartronic semialdehyde is the initial pro- 
duct. When Deglyceric dehydrogenase (Stafford, 
Magaldi and Vennesland, J. Biol. Chem., 207: 
621, 1954) was added with DPNH to aliquots of a 
deproteinized incubation mixture of coli ex- 
tract, 20M glyoxylate, magnesium ions, and 
ThPP which had been followed manometrically 
until COo evolution had ceased (9.8 uM), oxi- 
dation of DPNH was not observed. If the incu- 
bation mixture was allowed to stand for 30 min. 
after cessation of CO, evolution before de- 
proteinizing, a rapid oxidation of added DPNH 
was observed in the presence of glyceric de- 
until an amount was utilized equi- 
valent to the C02 evolved. These and other 
results will be detailed. The enzyme can be 
described as a glyoxylic acid carboligase. 


1049 
INTERMEDIATES IN PHOTOPHOSPHORY- 
LATION BY CHLOROPLASTS? Albert R. 
Krall, RIAS, 7212 Bellona Ave., Balt. 12, Md. 
Dowex-1 ion exchange separation of P32 
labeled products of photophosphorylation by 
spinach chloroplasts have revealed several 
labeled compounds in addition to adenosine 
triphosphate. Two of these appear, from 
inhibition and kinetic studies to be interme- 
diate in photophosphorylation. One compound, 
a protein, binds phosphate reversibly ina 
rapid reaction. The other compound is 
identical chromatographically with a com- 
pound isolated from barley leaves after flash 
illumination (Krall, In Research in Photo- 
symthesis, p. 327, Interscience New York, 
1957). The compound accumulates in chloro- 
plasts after esterification of adenosine di- 
phosphate is completed. Its amount is pro- 
portional to the amount of chloroplasts used 
and may be increased by preillumination of 
leaves before preparation of chloroplasts. 
A new mechanism for photophosphorylation, 
taking into account a tentative identification 
of these intermediates, will be discussed, 
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1050 1052 1054 
AN ACTIVE ACETALDEHYDE-THIAMINE CONTROL OF PHOSPHORYLASE b KINASE ACTIVITY 1y 
INTERMEDIATE. L. O. Krampitz, Gerhard MUSCLE. Edwin G. Krebs, Donald J. Graves# oD 
Greull* and Isamu Suzuki*. Dept. of Micro- Edmond H. Fischer. Dept. of Biochemistry; pe 


Biology, Western Reserve Univ., Cleveland. 


Previous results showed that thiamine with 


an alpha hydroxyethyl group substituted at 
position 2 of the thiazole ring (a~hydroxyethyl 
thiamine) was as active as thiamine in bac- 
terial nutrition experiments and with ATP 
reactivated yeast carboxylase preparations 
containing thiaminokinase (Krampitz, L. O. 
et al. J.Am.Chem.Soc., 80, 5893-4, 1958). 
Substantiating the importance of position 2 of 


the thiazole ring of thiamine for its mechanism 
of action was the observation that thiamine with 


a methyl group substitution at position 2 was 
inactive in replacing thiamine for bacterial 
growth. The latter result is in accord with 
the biological inactivity for this compound 
reported by Bergel and Todd (J. Chem.Soc., 
1504, 1937). The methyl analog competitively 


University of Washington, Seattle, Washington 
Phosphorylase b kinase is extracted from 
rabbit muscle in a form that is completely 
inactive at pH 7.0 or below. Above this pH 
the enzyme is active, having a imum at 
approximately pH 8.5. When Ca is added to 
the extract there is @ marked change in the ph. 
activity relationship; the position of the 
maximum remains the same, but the enzyme ig 
now very active in the range from pH 6,0 to 
7.0. An entirely separste role for Ca’” is 
that @ competitive inhibitor with respect 
to Mg in the phosphorylase b kinase reaction 
itself. Depending upon the relative en- 
trations of components and the pH, Ca can 
thus serve either as an activator or as an 
inhibitor of phosphorylase a formation. Aden. 
Osine 3,5-AMP also activates the inactive or 





inhibited the utilization of thiamine and a-hy- inhibited kinase of mscle extracts; its action syst 
droxyethyl thiamine with a ratio of inhibitor to is similar »ut quantitatively different from rege 
metabolite of 140 for thiamine and 70 for «- that of Ca’. The inactive kinase cen be pre | **! 
hydroxyethyl thiamine. a-hydroxyethyl thia- cipitated from mecle extract, and is still - 
mine at pH 8.8 with no.other additions, i.¢., activated by Ca**; its activation by cyclic wie 
the non-enzymatic system of Mitzuhara and 3,5-AMP, however, now requires factors from the 
Handler (J.Am.Chem.Soc., 70, 571, 1954) the original extract. The control of phosphor.) ‘* 
produced no acetoin, however, with the addi- lase b kinase activity in relation to muscle This 
tion of acetaldehyde substantial quantities of contraction and carbohydrate metabolism will chen 
acetoin were formed. Acetoin was not pro- be discussed. may 
duced unless acetaldehyde was present as an amou 
acceptor for the group transfer, Under the stoi 
same conditions thiamine and acetaldehyde and 
produced only small quantities of acetoin. rati 
1051 1053 1055 
CORRELATION OF PLASMA SRYTHROPOIETIN AND BONE INFIVENCE OF DIETARY FAT ON OXIDATION OF CHOIE- TE 
MARROW ACTIVITY IN AN@1IA. L. M. Kraus and A. STEROL BY LIVER MITOCHONDRIA. Pe EFF 
P, Kraus (intr. by T. P. Nash, Jr.). City of W.Whitehouse*& E.Staple. The Wistar ro) 
Memphis Hesp. and U. of Tennessee Medical Units Dept. of Biochem., School of Medicine, Univ. of Baur 
Memphis, Pennsylvania, Philadelphia 4, Pa. y 
Serial plasma erythropoietin levels were ob- The effect of dietary fat on the oxidation "I 
tained (using iron-59-starved rat assay method) of the terminal carbon atoms of cholesterol by fro 
from iron deficiency anemia patients before and rat liver mitochopdria has been studied using by | 
during treatment with Copoietin-ferrous (cobalt cholesterol-26-C° as the substrate and corn 
complex and ferrous sulfate). There was no in- oil and commercial shortening (Crisco) as the ur 


dietary additives. Rats were maintained on 


crease over control levels in plasma erythro- 
diets containing 20% of the relatively unsatu- (s 


poietin in the non-treated iron deficiency ane- 


mia patient. As the bone marrow responded to rated (corn oil) and saturated (shortening) ~~ 
treatment the plasma erythropoietin levels did feps. Normal controls were also used. The ?’ 
not increase. When the bone marrow and peri- yO, liberated over an 18 hour incubation was 
pheral blood reached normal, plasma erythro- collécted and assayed and all results corrected tea 
poietin was at the same level as the levelfound for the amount of nitrogen in the mitochondrial pony 
in the non-treated anemia patient. Similarly, preparations used. In general, mitochondrial wi 
the plasma erythropoietin levels remained the oxidation of cholesterol was greater when the of | 
same throughout the study when iron deficiency dietary fat was relatively saturated (shorter | |, 
anemia patients were treated with ferrous sul- ing). In 5 experiments using female rats the tet: 
fate only. However comparison of the serum extent of oxidation by liver mitochondria fram ten 
iron levels and stainable iron in the bone mar- normal, corn oil fed and shortening fed rats eth 
row appear to indicate a more rapid response in was 8.7%, 7.4% and 14.9% respectively; in 2 ex noe 
the patients treated with the cobalt-iron prep- periments using males it was 11.1%, 9.4% and he 
aration, Following an acute bleeding episode 15.8%; and in 3 experiments using pooled male we 
the plasma erythropoietin level was increased, and female livers it was 27.6%, 11.1% and 21.3 in 
This was not found in chronic blood loss. The effect seems to be specific for cholesterol the 
These data lend additional support to the theay since there is little difference in the oxide 

that production and utilization determine the tion of pyruvic acid-2-C”” by the identical sys pa 
level of circulating erythropoietin. If utili- tems. The fat content of the liver does not ste 


seem to affect the oxidation since addition of 
fat from livers of normal or experimental ani- 
mals exerts the same degree of, inhibition on tht 
oxidation of cholesterol-26-C”” by normal rat 
liver mitochondria. 


zation keeps pace with production the level re- 
mains unchanged, A sudden change in production 
or utilization is necessary to effect a change 
in plasma erythropoietin levels in humans. 
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QXIDATIVE PHOTOSYNTHETIC PHOSPHORYLATION BY 
ISOLATED SPINACH CHLOROPLASTS. D. W. Kro 

(intr. by M. V. Buell). Dept. of Biochemistry, 
[niv. of Chicago, Chicago. 

Tis report will describe a novel type of 
oxidative photosynthetic phosphorylation. Un- 
like the previously characterized systems 
(arnon, Whatley and Allen, Science 127:1206, 
1958) there is an absolute requirement for 0 
in the ATP synthesizing system with trichloro- 

1 indophenol as a cofactor. Though this 
dye is rapidly photo-reduced, it does not pro- 
note phosphorylation either during its reduc- 
tion or in the cyclic fashion attributed to FMN. 
Byidence will be presented for the occurrence 
of photosynthetic phosphorylation during the 
oxidation of reduced trichlorophenol indophenol 
vith 0, as the terminal oxidant. The phospho- 
rylation step of this oxidative synthesis 
appears to be similar to that step in the other 
systems of photosynthetic phosphorylation with 
regard to inhibitor sensitivity and general re- 
action characteristics. The inhibitors o phe- 
nanthroline and dichlorophenyldimethyl-urea, 
which selectively suppress photoreduction of 
the dye by chloroplasts, will suppress ATP syn- 
thesis if the dye is added in the oxidized form. 
This inhibition can be reversed by providing 
chemically or enzymatically reduced dye. DPNH 
may be used as a reductant, with a catalytic 
amount of dye. Under these circumstances, the 
stoichiometry of DPNH oxidation, 0. consumption 
and ATP synthesis has been examined, and a P/U 
ratio of two obtained. 


1055 


TRE PROPERTIES OF CHELATING AGENTS AND THEIR 
EFFECTS ON STRONTIUM EXCRETION IN MICE. Harry 
e Siegel. (intr. by Dr. Emil J. 
Baumann) Div. of Neoplastic Dis., Montefiore 
Hosp., New York, N.Y. 
The failure of EDTA to remove radiostrontium 
from tissues and body fluids can be explained 
by the physical-chemical properties of the com- 
pound. The equation 
i 


(SrX) = 

Ksrx | & + K,.y(ca?~) + Kg, (Sr? 
(sr*2) ae = 
relates the equilibrium between a chelating a- 
gent of the EDTA type and calcium, strontium 
and the pH of the medium. The ratio of chela- 
ted strontium to ionic strontium, SrX/Sr+#2, is 
an index of the amount of strontium which will 





be excreted vie the kidney. Calculated values 
of SrX/Sr°© will be presented for 4 chelating 
sgents. These compounds are ethylenediamine 


tetraacetic acid, EDTA; diethylenetriamine pen- 
taacetic acid, DTPA; bis (dicarboxymethylamino- 
ethyl)ether, BDAE; and bis(dicarboxymethylami- 
noethyl)sulfide, BDAS, The effects of these 
chelating agents on_the urinary excretion of 
trace amounts of Sr°? in mice have been deter- 
mined. These results will be correlated with 
the calculated values of SrX/Sr*2, Preliminary 
a will be presented on the enhancement of 

5 excretion in mice by the injection of the 
stable strontium chelate of BDAE, 
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THE NATURE OF THE COPPER IN TYROSINASE. 
R.C. (intr. by M.A.Logan). Dept. of 

>» Univ, of Cincinnati 
College of Medicine, Cincinnati, 0. 

During the last few years the author has 
been investigating the fractionation and char- 
acterization of high cresolase-type prepara- 
tions of mushroom tyrosinase. Aqueous extracts 
of the edible mushroom have been fractionated 
by ammonium sulfate and calcium phosphate ge) 


weight when assayed with p-cresol. 
catechol/p-cresol activity ratio was 3.6, a 


assay 
with a molecular weight of the order of 100,000 
containing 2 atoms of copper. The visible 
absorption spectrum of the enzyme showed no 
maxima, a feature unlike other biologically 
active copper-proteins. Reaction of the 
enzyme with biquinoline at pH 1.9 indicated 
the presence of both cuprous and cupric copper. 
Reaction with catechol under anaerobic condi- 
tions led to only 32-37% oxidation based on 
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INHIBITION OF ASPARTATE-a-KETOGLUTARATE TRANS- STAINING OF PROTEINS WITH FAT STAINS. 4H. cH 
AMIMASE BY a-KETO-8-FLUOROSUCCINIC (FLUORO- and D. Lockwood (intr. by R.W. Bonsnes), T. 
OXALACETIC) ACID. Ernest Kun, D.R. Grassetti* (Cornell) Neurol. Service, Bellevue Hosp. ang 
and D.W. Fanshier*. Dept. of Pharmacology, Dept. of Med., Cornell Univ. Med. College, 
U. of Calif. Med. Center, San Francisco, New York City. 
Calif. Commercial Sudan II, III, IV, and oil req tn 
The introduction of one F atom into oxal- © solutions prepared in 50-60% ethanol, all of 
acetic acid has an effect on its acid strength which are known to be heterogenous, stain - 0c 
(OAA pK) = 2.7, pK, = 4.13 FOAA pK) = 2.2, protein of defatted human serum or albumin of 
pKo = 3.3) and markedly reduces the enoliza- electrophoresis strips. The protein staining an 
tion of this acid in aqueous solution. These components of these dyes are non-red fractions, 
changes in FOAA render it an inhibitor of en- which migrate rapidly on ascending mineral oj} ii 
zymes which react with OAA. The inhibitory impregnated filter paper chromatograms deve] fr 
effect of FOAA (Ky = 7.5 x 10~*) on aspartate- ed with 95% ethanol. The principal lipid colon} gn, 
a-ketoglutarate transaminase (as measured by ing fractions migrate slowly in this system, nai 
the rate of OAA formation) is independent of These slow fractions color lipide well in the tie 
aspartate and a-ketoglutarate concentration absence of the rapidly moving fractions. There iy 
indicating that competition between OAA and fore, the presence of the latter is not abso- ra 
FOAA exists at the OAA site of the enzyme. lutely essential for lipid coloration. A pro- tr! 
FOAA is very slowly transaminated to fluoro- duct with good lipid coloring potency which ine 
aspartate which also inhibits the enzyme. The colored protein only slightly was obtained Ble 
mechanism of inhibition by FOAA and by some of after repeated washing of the commercial oi] fre 
its derivatives will be discussed. red O with 60% ethanol. The non-red o thn 
of thie preparation were reduced to less than foc 
10%. Serum electrophoresis strips were stained ne’ 
with both commercial and with the purified oi] th 
red © preparation. Alpha and beta lipoprotein ac 
segments were cut out, the dye eluted and opti- Th 
cal density determined. The alpha-beta ratio la 
was 15% higher with the commercial dye than ais 
with the purified dye. This indicates that abe 
significant amounts of commercial dye are taken tr’ 
up by the albumin which overlays the alpha ok 
lipoproteins. 

1059 1061 106. 
PROPERTIES OF THE CARBON DIOXIDE-ACTIVATING COMPARTMENTALIZATION OF GLUTAMINE SYNTHESIS Ii cc 
ENZYME, F, P. Kupiecki* and M. J. Coon. Dept. THE CENTRAL NERVOUS SYSTEM.A. Lajtha, S. Berl", PI 
of Biological Chemistry, Medical School, The P, Mela’ and H, Waelsch. New York State Psy- R. 
University of Michigan, Ann Arbor. chiatric Institute and Columbia University. in; 

An "activating" enzyme which catalyzes the In a study of the metabolism of glutamic Ha 
bicarbonate- and hydroxylamine- dependent acid and related compounds (Lajtha, Berl and , 
cleavage of ATP has been described previously Waelsch, J. Neurochem. vol. 3, in press) it va 
(Bachhawat and Coon, J. Am. Chem. Soc., 79, was found that shortly after intravenous in- tis 
1505 (1957). The products of the reaction jection of C14 glutamic acid into mice and rats hi 
were reported to be AMP and pyrophosphate. A the specific activity of plasma glutamine was va 
more recent study of this reaction, catalyzed higher than the glutamine in brain, liver, lugf qu 
by apparently identical enzyme preparations, kidney, muscle, heart and red blood cells, ani lal 
has shown that ADP and a non-nucleotide com- frequently higher than the organ glutamic acid, st 
pound clearly different from pyrophosphate are This finding was interpreted as an indication na 
generated. The reason for these puzzling of inhomogeneous pools of these amino acids in in 
differences is not yet clear. ATP cleavage is the organ of glutamine synthesis. Glutamic an 
completely dependent upon the presence of en- acid, after entering the organ, may be conver- la 
zyme, bicarbonate, hydroxylamine, and metal ted to glutamine without previous mixing with qu 
ions. No other comnounds have been found cap- the rest of the orgen glutamic acid and the to 
able of replacing bicarbonate or hydroxylamine newly formed glutamine may then be returned to to 
in the reaction, but UTP and ITP may be substi- the circulation also without complete mixing th 
tuted for ATP. Zinc ions are routinely employ- with organ glutamine. This hypothesis was fo 
ed, but cobaltous ions are even more effective further explored by intracerebral injection of ru 
at higher concentrations. The non-nucleotide C34 glutamic acid into rats. The acid was ra- 0» 
compound (which gives delayed color development pidly converted into glutamine (also glutathi- w 
with the Fiske-SubbaRow phosphate reagents) is one and y-aminobutyric acid), and in one mimte— fo 
not attacked by pyrophosphatase and is stable the specific activity of brain glutamine ex- ce 
to alkali, although labile to acid. This com- ceeded that of brain glutamic acid throughout be 
pound exhibits no ultraviolet absorption, is the organ. It cannot be excluded that the p 
not adsorbed by charcoal, and is separable from place of synthesis of the amide from glutamic te 
ortho- and pyrophosphates by paper chromato- acid is either the capillary wall or a partic- Pl 
graphy in ethanol-water-diethylamine. Attempts ular cell species in the brain, but the en- th 
to identify this product are in progress. richment of glutamine synthetase in the endo Pp 

plasmic reticulum suggests it as a possible ti 
site for the synthesis of a major portion of th 
glutamine. 
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CHROMATOGRAPHIC INVESTIGATION OF 131y-raneLep 
‘{RIOLEIN' IN LIPID METABOLISM STUDIES. G. 
F. Ae Auger, and Ge 
e e De ) Depts. of 
gical Chemistry and Medicine, Ohio State 
tniversity, Columbus, Ohio. 

A silicic acid column chromatographic pro- 
cedure was standardised with synthetic mixtures 
of cholesterol ester, triglycerides, cholesterol 
and phospholipides. The lipid classes were sep- 

ted with eluants of increasing polarity. 

Telabeled 'triolein' ('Raolein', Abbott) was 
fractionated on the column. Carboxyl ester 
aalysis of the fractions showed it to contain 
mainly triglyceride, plus appreciable propor- 
tions of mono- and/or dieglyceride and mono- 
tydric alcohol ester. The distribution of 
radio-activity indicated a lower proportion of 
triglyceride. ‘Raolein' was fed to normal 
individuals previously saturated with iodide, 
Blood was obtained at intervals and the sera 
from radioactive specimens pooled and passed 
through a Dowex-2 column to remove inorganic 
jodide. Serum lipids, extracted with methylal- 
methanol, were dissolved in hexane, adsorbed on 
the column and fractionated. Almost all radio- 
activity appeared in the triglyceride ction. 
These results indicate that although T= 
labeled ‘triolein’ ('Raoclein') is a variable 
mixture of esters, the labeled ‘oleic’ acid is 
absorbed, and transported in blood as 
triglyceride and is not incorporated into 
cholesterol ester or phospholipide. 


1063 


CO, FIXATION AND PYRUVATE AND PRO- 
PIONATE METABOLISM IN RAT LIVER, B. 
R, Landau* J.Ashmore, S, Zottu*# A.B. Hast- 
ings. Department of Biological Chemistry, 
rvard Medical School, Boston, Mass. 

The quantitative role of CO; fixation in pyru- 
vate and propionate metabolism has been inves- 
tigated, Rat liver slices were incubated ina 
high potassium-bicarbonate medium with pyru- 
vate or propionate by the paired flasks techni- 
que. In one of the flasks the bicarbonate was 
labeled with C™, in the other the labeled sub- 
strate was pyruvate-1-C!* or 2-C™, or propio- 
nate-1-C* or 2-C*, At the completion of the 
incubation, the liver glycogen and fatty acids, 
and the medium glucose and lactate were iso- 
lated and assayed for radioactivity. The 
quantities of pyruvate and propionate relative 
to the quantity of bicarbonate incorporated in- 
to glycogen and glucose were consonant with 
the concepts that (1) CO, fixation occurred be- 
fore pyruvate was converted to phosphoenolpy- 
Tuvate; (2) randomization of the carbons of 
oxaloacetate via the dicarboxylic acid shuttle 
was rapid compared to phosphoenolpyruvate 
formation; (3) CO, fixation occurred in the 
course of propionate metabolism, The distri- 
bution of activity in the lactate of the medium 
provided further evidence that propionate en- 
tered the Krebs cycle via succinate and not 
pyruvate. Observation of the incorporation of 
the C* of propionate-1-C™ into fatty acids sup 
port the probability of a pthway of incorpora- 
tion of propionate carbon into fatty acids other 
than by way of acetyl CoA. 
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THE MODE OF ACTION OF OLIGOMYCIN. 
ont Cc. *, Inst. for Ensyan Tees 

Ve °9 

Oligoaycin is an. antibiotic produced by a 
species of It is a potent anti- 
fungal toexie to animals. 
Less than 1 oligownycin per wl. inhibits oxi- 


caate ta tadie eniaaaentr tasaaarae 
a 
action involved in the he 


Phosphorylation coupled 
to respiration. It strongly inhibits the ATPase 
activity of mitochondria in the presence of di- 

Dini: and 


nitrophenol. trophenol oligomycin do 
not compete for the same enzyme. 
blocks the of 


exchange inorganic phosphate with 
ATP and the loss of 0** from 0** labeled phos- 
phate. These results indicate that oligomycin 
inhibits the enzyme involved in the uptake of 
inorganic phosphate and domonstrate that di- 
nitrophenol exerts its effect in oxidative phos- 
phorylation prior to the tion of ine 


substrates can be readily differen- 
tiated from the action observed with succinate. 
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INSULIN STIMULATED GLYCOGEN SYNTHESIS 
IN RAT DIAPHRAGM; TISSUE INTERMEDIATES 
IN SHORT TIME EXPERIMENTS. J. Larner 
and C. Villar-Palasi*. Dep er ° 

armacology, stern Reserve Univ., 
Cleveland, 0. 

Balance experiments have been made 
on the isolated rat diaphragm system 
after short incubations with and with- 
out added insulin. At medium glucose 
levels of 140 and 280 mg.%, over 90% of 
the increased glucose uptake due to the 
addition of insulin could be accounted 
for as tissue glycogen. At 140 mg.% the 
glycogen increase was entirely in the 
perchloric acid scluble fraction. At 
280 mg.% the same absolute increase was 
found in the acid soluble plus an addi- 
tional increase in the residual KOH 
fraction. Hexose-P analysis (microen- 
zymatic) demonstrated a small increase 
in hexose-6-P in the insulin-treated 
diaphragms, with no increase in the 
glucose-1-P. Inorganic P, ATP, ADP and 
creatine P were not altered, Insulin- 
stimulated Piece synthesis occurred 
at ratios of inorganic P to glucose-1-P 
of 305 to 1. The increase in hexose-6-P 
observed is in accord with an insulin- 
stimulated conversion of extracellular 
glucose to intracellular hexose-6-P, At 
comparable levels of glucose uptake 
(produced by increase in medium glucose 
concentration) less glycogen synthesis 
was observed in the absence of insulin 
than in its presence. 
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ENZYMATIC SYNTHESIS OF THE PORPHYRINS IN THE INCORPORATION OF AMINO ACIDS INTO 

FOX SQUIRREL, SCIURIUS LUDOVICIANUS. Earl G. ACID. ‘e 


Larsen and D. J. Lacefield (intr. by Mark R. 
Everett). Dept. of Biochemistry, Univ of Okla- 
hema Scheel ef Medicine, Oklahoma City. 

Turner (J.Bieol. Chem. 118:519, 1937) report- 
ed a porphyria in the fox squirrel, S. niger. 
Several workers have demonstrated that porphy- 
rics of various species synthesize and excrete 
in the urine excessive quantities of the inter- 
mediates involved in the biosynthesis of pro- 
toporphyrin. Excessive enzymatic synthesis in- 
dicating a definite porphyria in S. ludovicia- 
nus was established by a quantitative determi- 
nation of the following compounds in the urine; 
delta-amino levulinic acid (2.6 mg/day), por- 
phobilinogen (0.8 mg/day) and total porphyrins 
(9.5 mg/100 ml urine). Chromatographic separa- 
tion of the perphyrin methyl esters on paper 
and silica gel demonstrated the presence of the 
I and III isomers of copro- and uroperphyrin 
and porphyrins possessing 3, 5 and 7 carboxyl 
groups. Physical data providing additional 
identification will be presented. 

Specific data will be reperted concerning 
the enzymatic synthesis of the above inter- 
mediates by liver, bone marrow and spleen 
preparations. 





Sohweet. Biochem. Dept., City of Med. 

Cntr. Duarte, Calif. _ 
Studies of the reversibility of the incor. 

eee ae acid 

RNA), and the nature of the RNA involved, are 

na epee The overell reaction is shom 
OW. 


Amino acid + ATP + RNAS Amino acid-RWA + 
AMP + Pap 


A specific frection (trensfer-RNA) of the 
soluble RNA is required. Activating ensymes 
from guinea pig liver catalyse this reaction 
with transfer-RNA from all —a 

tested, and with RNA from E- soli kindly 
vided by Dr. Paul Berg), but ata cleus aa 
Transfer-RNA has been fractionated by ion- 
exchange chromatography (K. Smith and R. 
Schweet) and with ammonium sulfate. Partial 
separation of leucine transfer-RNA and tyrosine 
transfer-RNA has been possible, and frections 
almost free of tyrosine transfer-RNA have been 
prepared. The reverse reaction has been 
studied starting with isolated threonine-HiA 
and leucine-RNA (J. Am. Chem. ooteg is 4h27 
(1958). Dependence on added AMP, P-P, Mg’* 
and the specific activating ensyme has been 
established. Studies of the equilibrium con- 
stant of the overall reaction will be reported. 
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PITUITARY ACTH CONCENTRATION DURING ADRENAL IN- ENZYMATIC SYNTHESIS OF THIAMINE. Irwin G. PHO! 
VOLUTION FOLLOWING THIOURACIL. E, A. Laso-~ Leder. National Institutes of Health, a 
Wasem (intr. by C. E. Graham). The Wilson Bethesda, Maryland. o | 

es Chicago. Various microorganisms can utilize a combi- : 
Although adrenal atrophy following thioura- nation of the pyrimidine and thiazole moieties ode 
cil has been amply shown, no agreement has been of thiamine to meet their requirement for this wit 
reached as to the causal mechanism, Zarrow and vitamin. Harris, D. L. and Yavit, J. have pre- oat 
Zarrow (P.S.E.B.M. 76: 620, 1951) suggested viously (Fed. Proc. 16:192,1957) reported on ty 
that adrenal involution in the thiouracil rat the synthesis of thiamine in extracts of bakers bat 
is caused by decreased ACTH due to excessive yeast, from 2-CH3-4-NH9-5-CH20H-pyrimidine tad 
TSH The validity of such an ex- (PYR) or its phosphorylated derivative (PYR- eke 
planation has been questioned (Freedman and PHOS) and 4-CH3-5-CH2CH20H-thiazole (TZA). AM 
Gordon, Endoc. 56: 135, 1955). In the present These results have been confirmed and the en- sed: 
study a 0.3% thiouracil diet was fed to rats zyme system partially purified. The synthesis ins 
for 3 weeks. At autopsy the pituitaries were of thiamine from TZA and PYR-PHOS in such ex- tot 
acetone dried, and assayed for ACTH tracts has been found to require the participa- pro’ 
by the U.S.P. i.v. method. As compared to non- tion of two enzymatic components. The first of ic. 
thiouracil controls, the thiouracil rats showed these may be heated to 55° with less than 15 yel. 
adrenal involution, thyroid enlarger nt, in- per cent loss in activity. The second, which pyr 
creased fresh pituitary weights, no change in may be separated from the first by ammonium ted 
dry pituitary weights, and decreased sulfate fractionation, is inactivated by heat- nuc 
levels of pituitary ACTH (thiouracil 59 U.S.P. ing to 55°. Although the rate of synthesis from on 
m and controls 187 U.S.P. m per mg. ary PYR-PHOS is approximately 10-fold that from PYR oe 
pituitary, or 96 U.S.P. ms and 262 U.S.P. m there is an absolute requirement for ATP and ena 
per total pituitary). These data support the maximal synthesis of thiamine requires the bei 
view that adrenal involution after thiouracil presence of an ATP generating system. The pro- The 
may be due, at least in part, to decreased ACTH duct formed has been assayed fluorimetrically ry 
production. by the thiochrome reaction and biologically by pre 
means of the thiamine-requiring mutant of eo 

Neurospora crassa (ATCC Noe 10333). The pos- eit 

sible role of intermediates will be discussed: aci 

eng, 
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4 CHEMICAL CONSTITUTION OF IODOINSULIN. 

. Lee, VA. Med. Teaching Group Hosp.; 

° U. Tenn. Med. School, Memphis. 

In order to evaluate adequately the use of 
insulin-I131 in biological and medical re- 
search, more extensive knowledge is needed of 
the effects of iodine substitution on the phys- 
ieochemical constitution of the protein hor- 
pone. A method has been developed for con- 
trolled and exact substitution in order to 
study the stoichiometry of the iodination pro- 
cedure. It was found that, thru a substitu- 
tion level of 4.0 I atons/molecule, consump= 
tion of one I2 molecule resulted in exactly 
one I atom being bound to protein. Total en- 
symic digestion and chromatographic analysis 
showed all the bound I as either mono- or di- 
iodotyrosine (MIT or DIT). The MIT/DIT ratio 
pore an inverse relationship to the level of 
labeling, being 6.7 at 0.34 I atoms/molecule 
and 0.3 at 7.25. Treatment with trypsin re- 
leased from tne C-terminal end of the B chain 
the penultimate heptapeptide containing 1 tyro- 
sine residue (Bog). Analysis of this peptide 
showed it to contain significantly less than 
the theoretical amount of I131 called for as- 
suming reactive equivalence of all insulin- 
tyrosine residues. Furthermore, the MIT/DIT 
ratio was much higher than for the molecule as 
awhole. Graphical analysis indicated this 
locus to remain unreacted until the substitu- 
tion level exceeded an average of 0.4 I atoms/ 
molecule. Correlation of these findings with 
bioassay values indicate Bog substitution may 
be specifically related to hormonal inactiva- 
tion. 


1071 

PHOSPHATE GROUPS OF POTATO PHOSPHORYLASE. 
Y. Pe Lee (intr. by C. F. Cori). Dept. 
of Biol. Chem., Washington Univ. School 
of Medicine, St. Louis, Mo. 

Potato phosphorylase was purified by 
adsorption on amylose, fractionation 
with (NH,)2S04 and electrophoretic sepa- 
Tation on a cellulose column, followed 
by fractional elution with a phosphate 
buffer. About 80 mg of protein were ob- 
tained from 5 Kg of potatoen. The protein 
was homogeneous in the ultracentrifuge. 
AM.W. of 207,000 was calculated from 
sedimentation (Sso,w.= 7-94) and dif- 
fusion (Dao,y = 3.76) coefficients. The 
total P content was 2 moles per mole of 
protein. On precipitation with perchlor- 
ic.acid the enzyme showed a transient 
Yellow color and released 2 moles of 
pyridoxal-5-phosphate per mole of pro- 
tein. No other phosphate compound or 
hucleotide could be detected in the per- 
chloric acid filtrate. Potato phospho- 
rylase differs from muscle phosphorylase 
a by the absence of serine phosphate 
and from muscle phosphorylase b by not 
being dependent on 5'-AMP for activity. 
The potato enzyme could not be phospho- 
Tylated by phosphorylase b kinase in the 
presence of ATP and Mg”. An apoenzyme 
could be prepared by treatment with 
citrate buffer at pH 4, but owing to its 
acid lability the reactivation of the 
enzyme by addition of pyridoxal-5- 
phosphate was incomplete. 
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STUDIES ON THE DEOXYRIBUNUCLEASES OF 
E. COLI, I,R, Lehman (intr, by M, Cohn). 
Washington Univ., St, Louis, Mo. 


Previous studies (J.Biol.Chem., 233; 163, 
1958) indicated the presence in extracts of 
E. coli of at least three distinct enzymes 
which degrade DNA or smaller polymers der- 
rived from it. One of these enzymes (I) 
rapidly degrades intact DNA, The other two 
enzymes (II and III) act at a very slow rate on 
intact DNA, but rapidly on DNA which has 
undergone partial degradation either with I 
or pancreatic DNase, II and III can be separ- 
ated by ammonium sulfate fractionation. They 
have different alkaline pH optima and only III 
requires added Mgtt. II has been further puri- 
fied to about 200-fold. Phosphatase activity 
in the partially purified enzyme is undetectable 
(<1% of its nuclease activity), Exhaustive 
action of II on E. coli DNA, first degraded to 
a limit with pancreatic DNase, results in the 
formation of 60% 5'-mononucleotides and 40% 
oligonucleotides, most of which are larger than 
dinucleotides, 








1073 
REVERSAL OF THYROXINE-INDUCED 
SWELLING OF MITOCHONDRIA BY ATP. 
Albert L. Lehninger, Dept. of Physiological 
Chemistry, Johns Hopkins School of 
Medicine, Baltimore, Md. 

Thyroxine -induced swelling of rat liver 
mitochondria suspended in 0.3M sucrose- 
0.02M tris pH 7.4 is not reversed by ATP or 
by the institution of respiration. However if 
the sucrose in the medium is replaced by 
0.15M KCl then ATP reverses thyroxine- 
induced swelling as determined photometric- 
ally or by direct measurement of water con- 
tent. ADP, AMP, ITP, GTP, UTP, CTP, 
EDTA and a number of other agents are in- 
effective in reversing thyroxine -induced 
swelling. The contracting action of ATP is 
inhibited by sucrose, azide, Dicumarol, 
arsenate, PCMB and gramicidin, but not by 
dinitrophenol. Inhibition of respiration by 
cyanide or antimycin A does not interfere 
with mitochondrial contraction induced by 
ATP. ADP causes ATP-contracted mito- 
chondria to swell again. These findings 
point to a respiration-independent, reversible, 
thyroxine activated, and ATP-driven con- 
tractile mechanism in the mitochondrial 
membrane associated with certain inter- 
mediary reactions of oxidative phosphory- 
lation. 
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INSULIN-LIKE ACTIVITY OF BLOOD 

WHAT IT 1S? Jack R. Leonards, 
Western Reserve Univ., Cleveland. 

The epididymal fat pad of the rat is 
a remarkably active metabolic tissue 
capable of oxidizing glucose to COs and 
synthesizing fat. The stimulating action 
of insulin on both these parameters can 
be used as an assay for insulin sensi- 
tive to 20 microunits per ml. Thin pie- 
ces of fat, 0-60 mg., are shaken for 2 
hr. at 37°C in 1 ml. of bicarbonate buf- 
fer containing 0.5 mg. glucose and 0.05 
yi-curies of Cj)\-l-glucose. The radio- 
activity of the evolved COp and the newly 
synthesized fat is collected and counta. 
The "insulin-like" activity of normal 
human fasting serum assays 150-600 
microunits per ml., similar results 
being obtained with both CO, production 
and fat synthesis. The activity is not 
dialyzable and is increased in some sub- 
jects after glucose ingestion. However, 
it is not extracted from plasma into 
acid-alcohol by a method yielding over 
85% recovery of added 1)3,-insulin and 
it persists after total pancreatectomy 
in the dog. Serum from guinea pigs 
immunized against insulin neutralized 
the action of insulin on the fat pad 
but had little or no effect on the 
insulin-like activity of human serum. 
The nature of this material remains to 
be elucidated. 
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THE OXYGEN UPTAKE AND PHOSPHORUS UPTAKE BY PAR- 
TICULATE SUSPENSIONS (MITOCHONDRIAL) FROM LIVER, 
BROWN AND WHITE FATTY TISSUES. S. Lepkov W. 
Wang*, T. Koike™, and M. K. ° 
9 ver or California, 
Berkeley, California. 
Particulate suspensions (mitochondrial) were 
prepared from liver, brown and white fatty tis- 
sues from rats about one year old. These tis- 
sues were homogenized in 0.33 M sucrose and cen- 
trifuged at 1000 x g. for 20 minutes. The 
supernatant was centrifuged at 10,000 x g. for 
20 minutes and the pellet was resuspended and 
again centrifuged at 10,000 x g. The particles 
were incubated for 18 minutes in the Warburg 
with succinate, hexokinase, glucose, phosphate, 
ATP, and magnesium chloride. The liver parti- 
cles gave a P/O ratio of about 1.80. The par- 
ticles from the brown fatty tissues showed a P/O 
ratio of zero. Its uptake of oxygen was of the 
order of that of the liver but there was no up- 
take of phosphorus. The particles of the mesen- 
teric fatty tissue showed a small amount of oxy- 
gen uptake but no phosphorus uptake. The par- 
ticles of the subcutaneous, retroperitoneal, 
testicular and genital fat showed little or no 
oxygen uptake and no phosphorus uptake. When 
particles of brown or white fatty tissues were 
added to the liver particles (mitochondria), 
the phosphorus uptake was decreased lowering 
the P/O ratio. ‘The particles from the brown and 
white fatty tissues had strong ATPase activity 
and that may be one of the reasons for the neg- 
ative P/O ratios of the particles from the fatty 
tissues. (Aided by research ts from the 
National Institutes of Health). 
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EFFECT OF GUANINE DEPRIVATION ON ENZYME FQ. 


1076 


MATION. Alfred P. Levin* and Boris 
Dept. of Bacteriology and Immunology, 
Med. School, Boston, Mass. 

A guanineless mutant of A. nes, strain 
P-1), when grown in a medium vias ts geome 
contains little IMP-dehydrogenase, the enzyme 
catalyzing the reaction preceding the block, 
Rapid formation of this enzyme, without a 
measurable net synthesis of protein, occurs 
when washed cells are incubated in a medium 
free of guanine, but containing a source of 
carbon and energy and a source of nitrogen, 
This increase in enzyme activity is prevented 
by the omission of the required amino acid 
in an amino acid auxotroph derived from this 
mutant, or by the addition of chloramphenicol, 
Guanine, but not adenine, hypoxanthine or 
xanthine, blocks the formation of the enzyme, 
The guanine-deprived cells could be induced by 
myo-inositol to form inositol-dehydrogenase 
provided that no immediately utilizable energy 
source was added to the medium. It appears 
that the synthesis of IMP-dehydrogenase is con. 
trolled by a represser derived from guanine, 
and that the synthesis of inositol-dehydrogen- 
ase is controlled by a represser derived fron 
the carbon and energy source. 8-Azaguanine 
mimics the action of guanine in preventing the 
synthesis of IMP-dehydrogenase without affect- 
ing that of inositol-dehydrogenase. 


janik, 





1077 
CONVERSION OF DOPAMINE TO NOREPINEPHRINE 


CATALYZED BY A SOLUBLE ENZYME SYSTEM. E, Y. 
Levin*, B. Levenberg*, and S. Kaufman. Nat, 


Institute of Mental Health, Bethesda, Md. 

An enzyme converting dihydroxyphenyl- 
ethylamine-2-C!4 (popamine-2-Cc!4) to nor- 
epinephrine-2-cl4 has been partially purified 
from bovine adrenal medulla. The product of 
the enzymatic reaction has been identified as 
norepinephrine by chromatography and by con- 
version to a derivative. The enzyme activity 
is followed by measuring the radioactive 
formaldehyde released from norepinephrine by 
periodate oxidation. The enzyme is present in 
the particulate fraction of adrenal medulla 
homogenate, as reported by Kirshner (J. Biol. 
Chem. 226:821, 1957). It can be obtained in 
soluble form without loss of activit 
treatment with the detergent CutscumU4, 
after which it can be further purified by 
conventional methods. At this stage of 
purification the enzyme is not active unless 
ascorbic acid is added to the reaction mixture. 
The mechanism of this reaction will be 
discussed. 
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aes ON POLIOVIRUS PROTEIN. L. Levintow and 
, E. Darnell*. National Institute of Allergy 
and Infectious Diseases, Bethesda, Maryland: 
Type I poliovirus has been purified from 

infected suspension cultures of a clonal strain 
of human cells (HeLa S3) by a procedure embody- 
ing chromatography on cellulose ion-exchange 
adsorbents (Hoyer et al., Science 127: 859, 
1958). The procedure permits convenient and 
rapid isolation of several milligrams of puri- 
fied virus from four liters of culture fluid, 
with excellent over-all yield of infectivity. 
the specific infectivity of the purified virus 
ranged between 1-5 x 10° plaque-forming units 
per microgram of protein. Physical, chemical 
and immunologic evidence for the purity of the 
preparation will be presented. The availability 
of purified poliovirus in these quantities has 
nade possible investigation of the nature and 
origin of the virus protein. The amino acid an- 
alysis of the protein will be presented, as well 
as studies on the incorporation of labelled 

amino acids into the virus. 
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ESTROGEN TRANSPORT ACROSS THE GUINEA PIG PLACEN- 
TA. M. Levitz, G.P. Condon*, W.L. Money*, and 
i, Dancis*. Depts. of Obstetrics & Gynecology 
and Pediatrics, New York Univ.-Bellevue Med. 
Center and the Sloan-Kettering Inst. for Cancer 
Research, New York City. 

A guinea pig fetus was removed by hysteroto- 
my and the fetal side of the placenta perfused 
in situ. Radioactive estrogens were injected 
into the mother and their appearance in the per- 
fusate investigated during a 10 minute period. 
Unconjugated estrogens pass readily across the 
placenta but their glucuronides do not. How- 
ever, after injection of estriol-c!* into the 
mother a conjugate appeared in the fetal perfus- 
ate. Conjugates were identified by enzymatic 
hydrolysis with and without inhibitors. About 
454 of the water soluble radioactivity in the 
mternal plasma was hydrolyzed by B-glucuroni- 
dase. Saccharolactone inhibited completely. An 
edditional 35% was hydrolyzed by phenolsulfa- 
tase (Mylase P) with over 50% inhibition by 
phosphate. In the fetal perfusate more than 
904, of the water soluble radioactivity was hy- 
drolyzed by sulfatase. The liberated radioacti- 
vity was shown to be estriol. The data indi- 
cated that the sulfate is either transferred 
across the placenta or synthesized in the pla- 
centa and released into the perfusate. Synthet- 
ic estrone-Cl4 sulfate was not transferred 
&cross the placenta. In three experiments the 
fetal side of the placenta was perfused with 
estriol-cl4 with the maternal circulation ex- 
Cluded. In one of these experiments labeled 
*striol sulfate was found in the placenta. 
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A MECHANISM OF DINITROPHENOL ACTION ON MYOSIN 
a ee oe oe 

e ey , e Y. 

Since high temperature coefficients have been 
reported for ATP hydrolysis by L-myosin in the 
presence of 2,4-dinitrophenol (Perry and 
Chappell, Biochem. J. 469 (1957), a study of 
the effects of diff substrates, metals and 
dinitrophenol on the energies of activation of 
this reaction has been made. The studies shoved 
that whenever there was a high temperature co- 
efficient (Ca-ATP-DNP or Mg-ATP-DNP), there was 
a change in the energy of activation at ca. 
16°c. However, Ca-ATP or Mg-ATP alone showed a 
relatively low temperature coefficient with a 
constant energy of activation throughout the 
temperature range (0°-30°C.). ‘To explain these 
facts, it is postulated that myosin can exist 
in two forms which have differing conformations 
at the active site. ATP in the presence of Cat+ 
or Mg** alone interacts with myosin so as to 
stabilize one form of the protein. Dinitro- 
phenol which interacts at the active site pre- 
vents this stabilization. In the absence of 
stabilisation & rapid change from one form to 
the other occurs in the neighborhood of 16°, 
with an increase in the energy of activation of 
ATP hydrolysis below this temperature. This 
mechanism is capable of explaining not only the 
temperature effects in the presence and absence 
of dinitrophenol, but also the effects of %, 
variety of other reagents such as PCMB, Zn 
and EDTA, and the relative activities with dif- 
ferent substrates. 


1081 
ENZYMES AND RADIOACTIVITY IN ERYTHROCYTES OF 
DIFFERENT AGES. Lester M Levy, Harry Walter 
and Martin D. Sass (intr. by Marianna R. 
Bovarnick). Radioisotope and Medical Services, 
Veterans Administration Hospital, Brooklyn, 
New York. 

Rat erythrocytes were fractionated by serial 
osmotic hemolysis (similar to the method of 
Simon and Toppers Nature 180:1211, 1957), 
Glutamic-oxaloacetic transaminase and lactic 
dehydrogenase activities were determined in the 
successive supernatants and expressed per mg. 
of hemoglobin. With respect to the total hemo- 
lysate, the activities of the two enzymes 
studied were enriched in the lysates consti- 
tuting the 1% least resistant erythrocytes and 
those constituting the 20% most resistant red 
cells. Radioactivity studies, with S-35 amino 
acids and with ferrous-59 citrate, similar to 
those of the authors cited above, demonstrated 
that the most resistant fractions were enriched 
with young cells and that the least resistant 
were enriched with respect to both young and 
older cells. We have thus demonstrated a 
similarity in distribution between the enzyme 
activity and the radioactivity marking both 
populations of young cells, Preliminary 
studies on human red celis have yielded similar 
results. 








Lewin 

1082 
FURTHER STUDIES ON THE PHOSPHATIDYL INOSITOL 
OF PEAS. C. 
(intr. by eo Be eo Be +e Ve Agric. te 
Station, Univ., Geneva. 


The K and Ca-Mg salts of pea phosphatidyl 
inositol were chromatographed on silicic 
acid-impregnated paper and on a silicic acid 
colum. A positive, specific test for ino- 
sitol was obtained by paper chromatography of 
the acid hydrolysate of the Ca-Mg salt, using 


by CHC13-CH30H,2:1, from freshly harvested raw 
green peas nor from blanched peas (60 sec. in 
boiling water). After short periods of raw 
frozen » green peas of several varie- 
ties and various maturities (dry seeds 
excepted) all yielded inositol phosphatide. 
This substantiates the theory of enzymatic 
liberation. Short-term incubation of raw 
peas at room ture caused a limited 
amount of release. This phosphatide is 
probably not linked to the starch fraction 
of peas. Digestion with diastase of solvent- 
extracted blanched pea powder did not liber- 
ate extractable phosphatidyl inositol. 


1083 


CHYMOTRYPTIC DIGESTION OF OXIDIZED PAPAIN. 
Albert Ligne? and Emil L. Smith. Univ. of Utah 

lege o: d., Salt Lake City, Utah. 

Digestion of oxidized papain with chymo- 
trypsin hydrolyzes spproximately 26 bonds as 
measurea in the pH stat. Acidification of the 
digest yields an acid-insoluble fraction (20% 
by weight) and a soluble fraction. Examina- 
tion of the soluble fraction on paper by elec- 
trophoresis end chromatography indicated that 
29 peptides were present, at least 16 being 
major components. The peptides were separated 
on @ column of Dowex 50X2 and, when necessary, 
purified further by paper chromatography and 
electrophoresis. Desalting on Dowex 50X16 by 
the "molecular sieve" method gave fractions in 
good yield for further studies. Yields of the 
peptides approached 60% on the basis of the 
weight of oxidized papsin used. The peptides 
have been analyzed by quantitative amino scid 
analysis and sequence studies have been under- 
taken. In sequence studies, we have made use 
of the DNP method and the Edman procedure on 
the whole peptide. After further degradation 
of individual peptides by trypsin, papain or 
partial acid hydrolysis, the products were 
separated and their structures determined. 
Carboxypeptidase and leucine aminopeptidase 
have also been used for elucidation of sequence 
and allocation of amide groups. The peptide 
comprising the NHo-terminal end of papain 
contained 12 residues. All of the peptides 
obtained thus far account for 115 out of the 
180 residues of papain. 
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1084 
FORMATION AND PROPERTIES OF AN 
INDUCIBLE GLYCEROL DEHYDROGENASE, 
E. C. C. Lin (intro, by Hsien Wu), Depts, 
of Biol. Chem, and Bacteriology and Immun. 
slogy, Harvard Medical School, Boston, Mag, 

A DPN-linked glycerol dehydrogenase puri. 
fied from extracts of glycerol-grown Aerobac. 
ter aerogenes, Strain 1033, converts glycero| 
to dihydroxyacetone and requires ammonium 
ions for activity (Rush et.al., J. Biol, Chem, 
226, 891, 1957). The affinity of the enzyme 
for glycerol increases with an increase in the 
concentration of ammonium ions, The enzyme 
activity is inhibited strongly by 8-quinolinol 
and a, d-dipyridyl; however, no activation by 
ferrous iron has been achieved, The forma. 
tion of this enzyme and that of a dihydroxyace 
tone kinase is induced by glycerol and occurs 
during anaerobic growth, Cells growing on 
glycerol at high oxygen tension lack glycerol 
dehydrogenase and apparently metabolize 
glycerol by means of a glycerol kinase and of 
a DPN-independent glycerolphosphate dehy- 
drogenase, When resting, cells with high 
glycerol dehydrogenase activity are incubated 
aerobically with an energy source, such as 
glucose or glycerol itself, a rapid fall in the 
enzyme activity occurs, Aerobic incubation 
without a source of energy has little effect 
on the enzyme activity. 


1085 


CHOLESTEROL=BILE ACID CONVERSION IN MAN. 

S. Lindstedt (intr. by C. Mitoma). Swedish 
WR.C. Unit for Metabolic Research, Karolinska 
Inst., Stockholm, Sweden. 

In order to study the conversion of chol- 
esterol to bile acids in man, cholesterol-}- 
cl4 was fed and the appearance of isotope in 
various cholesterol and bile acid fractions 
studied. Bile was obtained after stimlation 
with cholecystokinine (obtained through the 
courtesy of Prof. E. Jorpes), and the bile 
acids isolated by chromatography and their 
specific activities determined. The specific 
activity-time curves for bile cholesterol and 
free blood cholesterol followed each other 
closely, while the cholic acid reached the 
same specific activity as blood cholesterol in 
days and deoxycholic acid in 6-7 . After 
administration of cholic acid-24—cl4+ a typical 
precursor product relationship was found for 
the specific activities of cholic and deoxy- 
cholic acids. Under pathological conditions 
large variations in these time relationships 
have been observed. Determinations of the 
total activity in the fecal saponifiable and 
non-saponifiable fractions at a time when all 
excretion products have essentially the same 
specific activity, make it possible to esti- 
mate the bile acid and neutral sterol excre- 
tion in normal and pathological states. 
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= DISTRIBUTION OF A NEW IN- 
JECTABLE IRON PREPARATION. W. H. Linkenheimer 
(Instr. by T- H. Jukes). Lederle Laboratories 
Div., American Cyanamid Co., Pearl River, N. Y. 
Rats weighing approximately 100 g were ips 
intramuscularly with 0.2 ml of an Fe?? 
labeled parenteral iron preparation consisting 
of a positive ferric oxide sol stabilized with 
dextrin. The final product had a pH of 7.0 and 
yas isotonic with tissue fluids. The injection 
represented & dose of 100 mg of elemental iron 
per kg body weight. Absorption and distribu- 
tion studies were carried out at 1 through 15 
days post injection. The results indicate that 
64 of the injected iron left the injection 
site within 24 hours. About 85% left this area 
yithin 15 days. Twenty-four hours after the 
injection 2 and 1% of the injected dose was 
present in the spleen and bone marrow of the 
right hind leg. This appeared to represent 
saturation since the values remained constant 
throughout the 15-day period. The liver, act- 
ing as 8 major iron storage organ, rapidly 
stored 30% of the excess iron within the first 
oh hours as it left the injection site. As the 
iron was utilized in the synthesis of hemoglo- 
bin evidenced by the gradual increase of radio- 
active iron (1 to 17% of the administered dose) 
in the circulating red cells, the liver iron 
values gradually decreased to 18%. There was 
no evidence of urinary or fecal excretion of 
the injected iron. 
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STIMULATION OF GLUTATHIONE-DEPENDENT DEHYDRO- 
CHLORINATIONS BY CYSTEINYL-GLYCINE. H. Lipke 
ma C. W. Kearns (intr. by D. B. Dill) Dept. 
of Entomology, Univ. of Illinois, Urbana. 
Purified preparations of DDT-dehydrochlorin- 
ase require activation by high levels of GpH 
(Ky = 5x 1077 M, = 2.5 x 107* M) 
the a9) with cysteing] hoes is 4O% that 
vith GSH. Cysteine, glutamyl-cysteine, and 
other SH compounds tested for cofactor activity 
vere inert. Glutamyl-cysteine inhibited the 
GSi-stimulated reaction 20% and the cysteinyl- 
glycine stimulated reaction 100%. Catalytic 
levels of cysteinyl-glycine effect a four-fold 
increase in the rate when added to a system 
containing GSH. The enzyme is stable to N- 
lmaleimide, iodoacetate, and arsenite at 
10°-M, thus enzyme-bound sulfhydryl may not be 
involved. Complete dehydrochlorination of DDT 
vith GSH as cofactor is accompanied by no 
Measurable decreasé in nitroprusside-positive 
Material. No stimulation of the enzymatic rate 
accompanies the addition of cations, DPN, FAD, 
or Beal-PO), to the system. Metal-binding agents 
are not inhibitory. The initial rate with DDT, 
(LC EH), )-CHCC and the pBr analog are the 
sane, while pF, pI, and pOCH3 are degraded more 
slowly. (pC) C¢H), )pUHCHCC15 ds dehydrochlorinat- 
ed to the 1-Cl ethylene at four times the rate 
of DDT, thus rates in vitro are not correlated 
vith toxicity or alkali-lability. Traces of 
enzyme have been isolated from DDT-susceptible 
adult houseflies. 
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FATTY ACLU ANALYSIS USING HIGH TEMPERATURE CAP- 
ILLARY COLUMN GAS CHROMATOGRAPHY. 5S, R. Lipsky, 
J. E. Lovelock and R. A. Landowne ee 
Lerner) Dept. of Medicine, Yale University, New 
Haven, Connecticut, 

The technique of gas chromatography using 
conventional packed powder columns has made pos- 
sible the rapid separation, isolation and analy- 
sis of complex mixtures of fatty acids of bio- 
logical origin. The resolution obtainable with 
these columms is limited and the separation of 
certain interesting fatty acids, i.e. the posi- 
tional and stereo-isomers is difficult or impos- 
sible. The replacement of the conventional col- 
um with 100-1000 ft. lengths of coated capil- 
lary tubing has now greatly facilitated the sep- 
aration of ultramicro quantities of saturated 
and unsaturated fatty acid esters extending from 
oy to Cog in a single analysis. Colum efficien- 
cies increased 100 fold and were in the range of 
1000-2000 theoretical plates per foot. Capillar- 
ies coated with stationary phases of low viscos- 
ity and operated at relatively low inlet pres- 
sures and at 175°250°C, provided superior per- 
formance, Separations of the cis-trans isomers 
of the Cg and Coq mono-unsaturated acids were 
readily achieved. The resolution of a 20 compo- 
ient fatty acid ester mixture in total sample 
Loads of .01 to .001 gamma was made possible by 
the use of a modified ionization detection 
system whose effective volume was less than 30 
nicroliters. Attempts at increasing the sensi- 
tivity of the system by utilizing the metastable 
states of helium which had been highly purified 
by prior passage through a diffuser containing 
Silica capillaries will also be described, 


1089 
OF D-GLUCURONOLACTONE-1-C24 anp 
-6-cl4 BY THE STRAWBERRY. Frank A. Loewus and 
Bernard J. Finkle*. Western Regional Research 
Lab., USDA, Albany, Calif. 
Tracer, studies of D-glucuronolactone-1-cl+ 
and -6-c14 (GL) in detached ripening straw- 
berries reveal clear-cut differences in the 
fate of Cl4 as c with ous studies 
using D-glucose-1-C1* or - .- GL is 
metabolized in at least two ways. One path 
leads to the formation of labeled L-ascorbic 
acid with inversion of the six carbon chain 
(Biochim. et biophys. acta, in press), to loss 
of C-6 as COp through intermediates as yet 
unidentified, and to formation of considerable 
free D-xylose which is labeled only by GL-1-c4 
and only in C-l. The second involves conver- 
sion of GL to pectin and other polysaccharides 
as characterized by the 70% insoluble 
fraction of the berry. GL-1-Cl* labels D- 
galacturonic acid (Gal A), D-xylose, and L- 
arebinose residues, all in C-l, but glu- 
cose or galactose residues. GL-6-C1l4 labels 
only Gal A in C-6. These results explain, in 
part, the experimental observations that have 
led other investigators to propose GL as an 
intermediate in the conversion of glucose to 
ascorbic acid. It is unlikely, however, that 
uronic acids are normally intermediates in 
ascorbic acid biosynthesis in plants. It is 
quite likely that the reported increase in 
ascorbic acid observed in wounded plant 
tissues (Asselbergs and Francis, Can. J. Bot. 
30 665, 1952) does arise from Gal A residues 
derived from pectin in the damaged cells. 
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@LLOISOLEBUCINE AS A COMPETITOR FOR ISOLEUCINE 
AND VALINE IN PROTEIN SYNTHESIS. R.B. Loftfield 
Fs Hecht* and B.A. Bigner.* Huntington Labs. 
ar v. &t Mass. Gen. Hosp., Boston, 
Mass. 

Valine and Isoleucine are utilized by intact 
rabbit reticulocytes and by intact ascites 
cells for the synthesis of protein. Alloiso- 
leucine is utilized in the overall process only 
about 1/2000 as well, Part but not all of this 
discrimination may be at the stage of transfer 
of activated amino acid to supernatant RNA ac- 
cording to the following evidence. Neither Leu- 
ct? nor Isoleu-C?? interferes with the attach- 
ment of Val-C** to S-RNA. Neither Leu-C!? nor 
Val-C!2 interferes with the attachment of Iso- 
leu-c** to S-RNA, However, Alloisoleu-C*? sup- 
presses the attachment of Val-C** or of Isoleu- 
ce (but not of Leu-C**) to S-RNA, Alloisoleu- 

is attached to S-RNA, and its attachment is 
Gales by either Val-c*? or Isoleu-c*? but 
suppressed completely only by a combination of 
both Val and Isoleu. 0.00002 M Val- or Isoleu- 
c** saturates the incorporation system, and 
gives about the same total incorporation into 
S-RNA a8 0.002 M Alloisoleu-C**. Rate studies 
indicate that Alloisoleu suppresses both the 
rate and the total extent of attachment of 
Isoleu-C** to S-RNA. These data suggest that 
Alloisoleu can compete with Val and Isoleu for 
sites on the activating enzymes and to a lin- 
ited extent for sites on S-RNA. Since Alloiso- 
lew does not get into protein to this extent, 
there may be further discrimination in subse- 
quent steps in the assembly of = precisely def- 
ined protein molecule. 
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FATTY LIVERS IN RATS RECEIVING 2-AMINO-2- 
METHYL-1-PROPANOL. William J. Longmore* and 
Dwight J. Mulford. Department of Biochemistry, 
University of Kansas, Lawrence. 

Male rats 18 to 21 days of age and weighing 
between 35 and 50 grams were fed low choline 
diets A and B containing from 0 to 3 mg of 
2-amino-2-methyl-1-propanol (2A2M1P) per gram 
of food. Both diets contained yeast 6%, agar 
2, salt mixture 4, CaCO. 1, l-cystine 0.3, 
lard 19.9 and Natola 0.1. Diet A contained 
casein 18% and sucrose 48.7% while diet B 
contained casein 42 and sucrose 24.7. The 
average liver fat levels in animals consuming 
diets A and B containing no 2A2M1P for 6 or 7 
days were 520 and 125 mg per liver, respectively. 
When 0.5 to 3 mg of 2A2MI1P were added to both 
diets A and B per gram of food, the average 
liver fat was 550 to 770 and 407 to 574 mg per 
liver, respectively. Additions of choline, 
dimethylethanolamine, monomethylethanolamine 
and ethanolamine to diets A and B either with 
or without 2A2M1P resulted in liver fat levels 
which were lower than those above. The number 
of animals having kidney and ocular hemorrhages 
after consuming diets A and B containing 
2A2M1P was less when the N-methyl derivatives 
of ethanolamine were present in these diets. 
Additions of ethanolamine led to an increase 
in the number of animals having kidney and 
ocular hemorrhages. 
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FURTHER STUDIES ON CELLULAR DIFFERENTIATION Jy 
HYDRA. W. F. Loomis. The Loomis Laboratory, 


Greenwich, Conn. 
Hydra differentiate sexually when grown Under 
confined conditions of partial anaerobiosis, 
Using new determinations for p02 and pC02 02 (Anal 
Chem., 28:1347,1956; ibid, 30:1865,1958) these 
conditions have been quantitatively defined an 
artifically reproduced. Increased levels of 
pCO2 induce sexual maturation if some feedback 
is permitted between the hydra and their agqueoy 
environment (Science, 126:735,1957). If all 
feedback is eliminated by keeping the hydra in» 
flowing stream of chemically defined water, they 
no sexual maturation occurs. This and other ex. 
periments indicate that a third gas, not NH3 o 
CO, is active in this system. Hydra differen 
tiate tentacles only at the hypostome. Absence 
of tentacle formation elsewhere may result frm 
inhibitory levels of self-generated pC0Q2, for 
externally applied levels of 4% atm. and higher 
reduce the number of tentacles formed and 
their appearance. Complete inhibition occurs a 
10% atm., the maximum pCO? hydra can tolerate, 
Using chemical rather than manometric methods, 
respiration in hydra was found to be independent 
of p02 above 0.5% atm. and inhibited 25% bya 
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THE INCORPORATION OF INJECTED 1-c14 aceraTe TM — THE 
METHOSTENOL ( 404-METHYL-A7—~CHOLESTEN-38-OL) OF BY 
RAT TISSUES. C. L. Lorah and W. W. Wells (intr. Low 
by W. S. McEllroy). Biochemistry Dept. ,Univ. Dep 
of Pittsburgh, School of Medicine. and 

The isolation and identification of a nev Bra 
companion of cholesterol, methostenol, from 
rat feces has been reported, W. W. Wells, "nz 
D. H. Neiderhiser, J.A.C.S. 79, 6569, (1957) (Lo 
and a report of its presence in rat intestines 28: 
and skin is currently in press. Studies were The 
initiated to evaluate the metabolic role of inv 
methostenol by a comparison of its specific, as 
activity with that of cholesterol and the a Flat 
fraction (A!-cholestenol and 7-dehydrochol- is 
esterol) after the intracardial injection of sys 
two male albino rats (100 g.) each with 0.5m § to) 
of l- sodium acetate. At each time after s 
injection (5 minutes and 3 hours) an animal fe 
was sacrificed, the liver and small intestines to | 
saponified, and the B-sterols isolated via the of | 
digitonides. The skin of each animal was 0.6 
extracted with acetone and the nonsaponifiable stil 
matter and B-sterols were prepared as above. pro 
In five minutes, the specific activity of evo. 
methostenol and the A!-fraction from the liver are 


intestine pool was 12 and 51 times greater tha 
that of cholesterol respectively, in contrast, 
the specific activity of methostenol and the 
fraction in 3 hours was 2 and 3 times greater 
than that of cholesterol respectively. The 
specific activity_patterns of methostenol, chd: 
esterol and the A!-fraction of skin were qual 
tatively similar but quantitatively different. 
The position of methostenol in cholesterol bit 
synthesis will be discussed. 
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{HE DEGRADATION OF LABELLED BETA-CAROTENE. 
A de Lots ich, R. F. Krause, Ve Ge Lill ry 
Fone Barnette, tpt oF Botheni stry 
yest Virginia University Medical Center, Mor- 
gantown, Ww. Vae, and Dept. of Plant Pathology, 
yest Virginia University, Morgantown, W. Va. 
previous reports (Grob & Butler, Helv. 
(him. Acta 37:1908, 1954) have described the 
labelling of beta-carotene biosynthesized by 
yucor Hiemalis on a medium containing labelled 
icetate. rob, using partial degradation 
mthods, has shown that Mucor Hiemalis incor- 
tes the carboxy carbon of acetate into 
positions 5, 5', 9, 9', 13 and 13' of the beta- 
carotene molecule. The methyl group of acetate 
was found in the methyl groups attached to 
these carbons. In this laboratory, degradation 
studies on beta-carotene, biosynthesized by 
pyoomsre blakesleeanus on a medium containing 
ed acetate, show that the carboxy carbon 
of acetate is incorporated as described by 
Grob. However, the methyl group of acetate is 
found both in positions 5, 5', 9, 9', 13, 13! 
and the methyl groups attached to these car- 
bons. The activity ratio with respect to the 
above listed carbons and the attached methyl 
groups has been determined. 
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THE STIMULATION OF TRANSPHOSPHORYLATION 
BY UNIVALENT METAL IONS. John M. 
Lowenstein (intr. by F.H. Westheimer). 
Dept. of Biochemistry, Univ. of Oxford, 
and Grad. Dept. of Biochemistry, 
Brandeis Univ., Waltham, Mass. 

Bivalent metal ions catalyse non- 
“nzymic transphosphorylations from ATP 
(Lowenstein, Biochim. Biophys. Acta, 
28:206, 1958; Biochem. J., 70:222, 1958) 
The effect of other substances has been 
investigated employing orthophosphate 
as acceptor. » Nat, and NH,* stim- 
late the non-enzymic reaction, but Lit 
is much less effective. The assay 
system becomes saturated with respect 
to Kt at about 0.2 M KCl. Both KCl and 
aaa give similar stimulations at 
e i¥alent concentrations with respect 
to Kt, Changes in the concentration 
of diethanolamine-HCl buffer between 
0.6 and 1.2 M do not abolish the 
stimulation by Kt. These findings 
provide a chemical basis for the 
evolution of transphosphorylases which 
are stimilated by alkali metal cations. 
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BIOSYNTHESIS OF ADENOSINE TRIPHOSPHATE AND 
GUANOSINE TRIPHOSPHATE IN THE RABBIT ERYTHRO- 
CYTE IN VITRO. Bertram A. and Marjorie 
(intr. by I ° . e 0. 
cine and Biochemistry, Albert Einstein 
College of Medicine, Yeshiva Univ., New York 
City. 
The rabbit erythrocyte, in vitro, lacks the 
capacity pee synthesis, de. o, from 
glycine-2-C“4 or sodium forma with or 
without supplementation by the small molecule 
purine precursors (Nature 181, 32) (1958)). In 
the presence of Smamino-h-inidazole carboxamide 
riboside (AICA riboside), h » extensive 
utilization of sodium forma for synthesis 
of the adenine of ATP occurs (Fed. Proc. 17, 
266 (1958)). Degradation of the isolated 
adenine indicated that only Co was labeled. By 
a combination of ion exchange chromatography on 
Dowex-l1 and paper chromatography, erythrocyte 
GTP has been isolated and the guanine portion 
has been prepared. Extensive labeling of the 
guanine of GTP also results from incubation of 
rabbit erythrocytes with sodium formate-C 
and AICA riboside. This labeling of the 
guanine of GTP is inhibited by the glutamine 
inhibitors, 6-diazo-5-oxo-L-norleucine (DON) 
and azaserine, without affecting the incor- 
poration of isotope into the adenine of ATP. 
At comparable concentrations, DON is about 100 
times more effective as an inhibitor than is 
the azaserins. 
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IN VITRO SECRETION OF CORTICOSTEROIDS BY RAT 


ADRENAL GLANDS, OJ, lucis*, I, Dyrenfurth*, 
J.C, Beck*, and EH, Sern ce ept. Invest. 
Medicine and University Clinic, Royal Victoria 
Hospital, McGill University, Montreal, P,Q, 

Pituitary preparations were assayed with 
regard to their ability to stimulate the se- 
cretion of corticosterone (B) and aldosterone 
(Al) in an in vitro system of quartered rat 
adrenals, The steroids were measured with a 
SE<t5% of the mean. Different ACTH prepara- 
tions showed similar sigmoid log-dose response 
curves for the production of B, A 100% in- 
crease was seen from 1.7 - 8.9 ug. of human 
ACTH (Raben), a, Y and J ‘ACTH (Bell) and 
Nordic-ACTH, while from USP-ACTH 76 ug. were 
required, The stimulation of Al production 
was variable, Nordic and ¢ ‘ACTH gave the 
greatest response (1,0 - 175% increase). 
Human ACTH, a and ‘Y-ACTH showed a smaller, 
USP-ACTH the least effect on Al. Two pos- 
terior pituitary extracts, at much higher 
doses in terms of weight, led to similar 
curves for B, A straight line log-dose res- 
ponse for Al was obtained with Infundin and 
Protopituitrin, Renin and Melatonin were 
without effect on either steroid, 
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URINARY METABOLITES OF 17a-HYDROXYPROGESTERONE- PROPERTIES OF ADIPOSE TISSUE LIPASE. TH 
17a0-CAPROATE. Charles Lupu, Peter Ejarque, M. S. Lynn (intr. by Frederick Bernheim), tel 
Edward Davis, ede Plotz iC - of Biochemistry, Duke Univ., Durham, N, ¢, bL 
° ° pts. o ochemistry and Ob- In an effort to understand the mechanisn by tol 
stetrics and Gynecology, University of Chicago, which a water-soluble enzyme attacks a water. 
Chicago, Ill. insoluble substrate, an enzyme, which in water cal 
The effectiveness of 17a-hydroxyprogesterone- preferentially hydrolyzes glycerol esters of the 
17a-caproate as a progestational drug in humans short-chain fatty acids, naphtholesters, ang cel 
led us to investigate its urinary metabolites. diesters of dicarboxylic acids, has been puri. stu 
Each of 3 women in early pregnancy received in- Pied from hog adipose tissue, using colum e 
» 26-29 we of 17a-hydroxyproges- electrophoresis (with Geon 427 Resin as the of 
terone-4~C” '-17a-caproate (1.9 yc/mg) at least adsorbent). The enzyme is electrophoretically | 4 
48 hr before therapeutic abortion. Urines col- homogenous. Since the enzyme is quite active sig 
lected daily, were hydrolyzed with f-glucuroni- in high (70% by volume) concentrations of at 
dase and continuously extracted for hr with methanol, propylene glycol, or glycerol, item f the 
ether at pH 1. Following Engel's procedure (L. be demonstrated thet the water-insoluble sub. ned 
L. Engel, Rec. Progr. Hormone Res. 5:343,1950) strates (esters of long-chain fatty acids) am | ca, 
the phenolic and neutral fractions were obtained. preferentially hydrolyzed in the organic sol~ dis 
Following paper chromatography partially purified vents, and, therefore, that the specificityot — qj 
estriol, estrone and estradiol were isolated and the enzyme depends on the nature of its envinm rep 
found to contain radioactivity. The neutral ment. The enzyme is inhibited by Fe**, dixtam [pen 
fractions were separated by Girard's technique propyl flourophosphate, para-chloromercuriben er 
into the more radioactive ketonics and the less zoate, and fatty acids, but not by Ca", Bat, ing 
radioactive nonketonics. Following paper chrom- Mg"", glycerol, iodoacetate, CN“, pyrophosphate § tor. 
atography of the neutral ketonics the following trypsin or chymotrypsin. Taurocholic acid, tra 
radioactive compounds were identified by UV spec- Tweens, and other detergents markedly accelere ff gay 
tra of phosphoric acid complexes (W. J. Nowaczyn- ate the activity of the enzyme on water-insolu- § op¢, 
ski and P.R. Steyermark, Arch. Biochem. and Bio- ble substrates, but not on the water-soluble Gro 
phys. 58:453, 1955): etiocholan-3a-l1f-diol- ones. The enzyme has a broad pH range and is tio 
17-one, etiocholan-3a-0l-11,17-dione, and an- completely inactive only at pH's above 12 or and 
drosterone. Metabolites of the neutral nonke- below 3.5. Heparin is not an activator of th § sin) 
tonic fractions are now being isolated by simi- enzyme nor does the enzyme contain appreciable § (ha 
lar techniques. The metabolic pathways of 17ca- amounts of hexoses. Studies on the mechanism § to , 
hydroxyprogesterone-17a-caproate will be dis- of hydrolysis will be discussed in terms of the 
i. intracellular enzymic specificity. 
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BIOSYNTHESIS OF TERPENES, FalvmtieJaKpanst, THE EFFECT OF ASCORBIC ACID AND PYRIDOXINE ENZ 
A eS eT intreby THE FAT AND CARBOHYDRATE METABOLISM OF MICE. Mac} 
S.Ochoa). Max-Planck-Institut fur Zellchemie, J. Be Lyon, Jr. (Intro. by A. E. Wilhelmi). fad 
Munich, Germany. Dept. of Biochem., Emory Univ., Atlanta, Ga. Duk 

A yeast preperation catalyzing the conver- The mode of utilization of glucose in | ( 
sion of eee en anes, directly to strain mice suggested that a higher peripheral — fit 
mevalonic acid (MVA) with oxidation of 2 equiv- activity of Insulin was present than in C57 or § Dur! 
alents of TPNH has been purified 400-fold. DPNH A strain mice (Lyon, Fed.Proc.16:215, 1957) ale § ‘og 
is inactive in this system. Mevaldic acid does though the levels of body fat of the | strain, | 3m 
net appear to be an intermediate. Investigation in contrast te the other strains, rarely exced § inti 
of the conversion of MVA to squalene has re- 15%. When weanling | strain males were fed of 
sulted in the isolation of A®-isopentenol pyro- ascorbic acid (5gm/kg of a high-carbohydrate cyte 
phosphate (IsPP). Synthetic IsPP is converted synthetic diet), body fat levels in excess of — beer 
te y,y-dimethylallyl pyrophosphate (DmalPP) and 25% were found within 70 days. Increases in § ‘tlor 
to farnesol pyrophosphate (FaFP) by soluble the levels of liver glycogen, but no changes less 
yeast enzyme fractions. A mechanism for the in muscle glycogen were found. Supplements of § puri 
condensation of “isoprenoid units® is proposed. ascorbic acid in a comercial stock ration did § mtt 
One molecule of IsPP is converted to DaualPP by not produce large increases in body fat in the § pe 
a newly isolated enzyme, IsPP-isomerase. The | strain, but the tolerance to glucose was re — %d 
highly reactive DaalPP becomes the end-piece duced, and more of the glucose was utilized merc 
for polymer growth from IsPP units. During con for the synthesis of liver, rather than muscle by a 
densation, the pyrophosphate moiety is released glycogen as has been found in the other straimp thio 
from DealPP and the double bond of IsPP migrates Similar alterations in the carbohydrate metale — Swf 
to yield again the terminal allylic pyrophos- lism of | strain mice were achieved by feeding § [cu 
phate configuration which provides a reactive supplements of pyridoxine (200 mg/kg of diet), § Me 
site for further polymerization to FaPP or, in but marked changes in the levels of body fat like 
some biological systems, perhaps higher molecu- did not occur. The relation of the activity oxid 
lar weight linear polymers. The conversion of of glucose-6-phosphatase to these results will § tes 
FaPP to squalene is catalyzed by a particulate be discussed. erat 
yeast fraction in the presence of TPNH, and to dese 
a lesser extent in the presence of DPNH. This poss 
reductive condensation is also catalyzed by the 
broken cell preparations from rat liver, kidney, 0 

| 


brain, and heart muscle, in order of decreasing 
activity. 
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{WE EFFECT OF pH ON THE GROWTH OF MAMMALIAN 
CELLS. G. Paul Beck* 


nzie. Dept. Biochemistry, Univ. 
ly folorado School of Medicine, Denver, Colorado. 
In the course of experiments with cultured 


L water cells it became highly desirable to determine 


the effect of extracellular Ht concentration on 
cell growth. Accordingly, a simple method for 
studying this relationship was developed based 
on the following considerations. 1. Maintenance 
of a high ratio of HCO3 to cells In the media 
so that the production of acid does not lower 
significantly the HCOZ concentration. 2. Rapid 
establishment of equilibrium between C0. gas in 
the culture chamber and CO, dissolved in the 
mdia. 3. Correlation of the pH measured on de- 
canted media with the pH measured in culture 
dishes containing indwelling electrodes. 4. Si- 
ity of mitaneous incubation at different pH levels of 
envitm § replicate numbers of cells from the same sus- 
dinisoe F pension. In essence, all of these conditions 
ri were realized by placing petri dishes contain- 
, Bay Ff ing equal numbers of attached cells in desicca- 
1osphate § tors gassed at IL.per min. with various concen- 
trations of COj. With the HeLa cell of Gey 


ia, 
celers § maximum growth, i.e. protein synthesis, was 


obtained at 37.2° over a pH range of 7.3 to 7.8. 
Growth was logarithmic and the average genera- 
tion time was 23 hours. At pH values of 6.9 

and 8.1 growth was significantly depressed. 

the — Similar results have been obtained with the 

able Chang liver cell. Experiments are in progress 


nanism § to determine the effect of pH on growth when 


the concentration of CO, is held constant. 
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INE OW ENZYMATIC OXIDATION OF SULFITE. Robert M. 


Wacleod*, Walter Farkas*, Irwin Fridovich* 

gi Philip Handler. Dept. of Biochemistry, 

Duke Univ. School of Medicine, Durham, N. C. 
Continuing study of the oxidation of sul- 


i pheral fite in mammalian liver has led to extensive 
C57 or purification of active enzymes from rat and 
57) al- dog liver acetone powders. The rat liver en- 
strain, qme has been purified 300-fold from the 

y exceed § initial extract and can catalyze the oxidation 


of sulfite by oxygen, methylene blue or ferri- 
cytochrome C. The dog liver enzyme, which has 
been purified 1200-fold, catalyzes the reduc- 
tion of cytochrome C by sulfite but, unlike 
less purified preparations, and unlike the 


ents of § mrified rat liver enzyme, cannot reduce 

jon did § Mthylene blue or O2. Both enzymes show an 

in the & S%parent Km for sulfite of approximately 105M 
was re § 1 are inhibited by thiosulfate, p-chloro- 


mrcuribenzoete, and versene, less effectively 
by arsenite and not by CN“. Inhibition by 
thiosulfate is non-competitive with respect to 
sifite but is completely reversed by dialysis. 
(neubation with milk xanthine oxidase results 


diet), | Mextensive inhibition whereas incubation with 


like quantities of heat denatured xanthine 
Oxidase is without effect. Thus, the preper- 
tles of these partially purified enzyme prep- 
aations are in accord with those previously 
described for cruder systems although the 
Possibility still remains that sulfite is not 
the sole normal substrate. The mechanism of 
enzymatic sulfite oxidation continues under 
investigation in this laboratory. 
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A MW KINETIC INTERPRETATION OF ACETYLCHOLINE- 


Shen and Tanck teenies a e e 
793101, 1950 
to various pairs of drugs, using the fall and 


rise of the anesthetized dog's blood pressure 

as a measure of V. Although the interection of 
several drug pairs could be resolved into one 
of competitive or uncompetitive inhibition, ACh- 


curves calculated 
previously for formation of (IS), ieee, for 
*coupling® inhibition (Mechanism Action, 
The Johns Hopkins Press 9 Pe Beleje 
Using Chen and Russell's data, calculations were 
performed which suggested the formation of (3). 
oe ane (EI), or (EIS) complexes, or both. 
Experimental evidence has now been obtained for 
the existence of (EIS) on a model system, in 
which ACh affected the binding of atropine to 
bovine serum albumin. Therefore, 
and (BIS), or (Is), (EI), and (EIS) 
complexes must be formec. No further evidence 
was obtained for the formation of (IS). (Aided 
in part by Grant B-1828 from Natl. Insts. 
Neurological Diseases and Blindness, PHS.) 
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ENZYMATIC FORMATION OF REDUCING 
METABOLITES BY SLICES OF PLANT TISSUE. 
R. U. Makower (intr. by H. P. Lundgren). 
West. Reg.Res. Lab. , Albany, Calif. 

Previous studies (Makower and Schwimmer, 
Agr. Food Chem, 5, 768, 1957) have shown that 
slices of } plant tii tissue treated with ATP at pH 
6. 0-6. 5 remain light, while controls darkened 
as a result of enzymatic oxidation of phenols. 
These and later experiments indicate metabol- 
ic formation of reducing substances in tissue 
treated with ATP. Reducing agents, such as as- 
corbic acid, thiols, and reduced pyridine nucle- 
otides, DPNH and TPNH prevent darkening by 
reducing enzymatically formed quinones Ex- 
perimental evidence for the mechanism by 
which added ATP could enhance metabolic form- 
ation of reducing compounds was sought for as- 
corbic acid and reduced pyridine nucleotides. 
Metabolic reduction of previously oxidized as- 
corbic acid was not supported by experiments 
with added dehydroascorbic acid or with added 
ascorbic acid oxidase from several sources. 
Experimental evidence showed that addition of 
DPN (but not TPN) to slices resulted in enzy- 
matic formation of reduced compounds most 
likely to be DPNH. Reducing substances in plant 
tissue are produced under conditions favorable 
to oxidative metabolism. Evidence from exper- 
iments with particulate systems support these 
results. 
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THE CONVERSION OF DEOXYCYTIDYLIC ACID TO 
DEOXYURIDYLIC ACID, F, 
 — Div. of Labs. o BY. 
. of Health, Albany, N.Y. 
The conversion of deoxycyt ce acid to 


genates of embryos from which the livers had 
been removed, were as effective as embryonic 


suggests that the ensyme 


due to the same enzyme is yet to be de- 
termined. The specific activity of the 
enzyme diminishes rapidly with the age of the 
embryo and is almost undetectable ten days 
after birth, Aside from being associated 
with embryonic tissue, the deaminase was 
present in a number of neoplasms, Of a 
variety of normal adult rat tissues that were 
examined, the enzyme was found only in the 
thymus and bone marrow, 
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LOCATION OF C14 IN PROTEIN FROM ISOLATED RAT 
DIAPHRAGM INCUBATED IN VITRO WITH c14_aMINo 
ACIDS AND WITH C405. K.L. Manchester and 
F.G. Young (intr. by M.E. Krahl). Dept. of 
Biochemistry, Univ. of Cambridge, England. 
Isolated rat diaphragm incubated with label- 
led amino acids incorporates label into protein, 
and this process is stimulated by addition of 
insulin to the medium (Sinex, MacMullen and 
Hastings, J. Biol. Chem. 198:615, 1952; Krahl, 
J- Biol. Chem. 200:99, 1953; Manchester and 
Young, Biochem. J. 70:353, 1958). Isolated rat 
dj ephraga will also incorporate into protein 
cl4 trom a number of metabolites and from ci4o0 
(Manchester and Young, Biochem. J. 70:29] 1958) 
Protein from diaphragm incubated with C~*-label- 
led amino acids and other labelled substances 
has been hydrolysed and the amino acids fracti- 
onated by column chromatography. Diaphragm 
incubated with 14_slucose or pyruvate-1-C 
incorporated C~* into alanine and to a small 
extent into glutamic and aspartic acids. c14 
from 2 was incorporated_into aspartic and 
glutamic acids. cl4 trom c/4-alanine was in- 
corporated into alanine and to a less extent 
aspartic and glutamic acids, from c14-aspartic 
acid into aspartic and glutamic acids and ala- 
nine, and from C*"-glutamic acid into aspartic 
and glutamic_acids. Some ognegeaien of C 4. 4 
glycine to cl4_serine and of C+4-serine to c/4_ 
glycine was observed. Addition of insulin to 
the medium, though increasing the amount of c!4 
incorporated from C/4-giucose, alanine and 
glycine, did not change its distribution. 


280 








fea 


BIOCHEMISTRY 


1108 


THE FORMATION OF C>“.LABELED CHICKEN BOG Wine 
PROTEINS. S. Mandeles and E. D. preey (intr, 
by H. Lineweaver) Western Region 
Lab., USDA, Albany, California. 

In the course of an investigation of the om. 
stituents of infertile chicken eggs, a s 
was made of the jncorporation of Tyetne i and 
glutamic acid-C' into the proteins of egg 
white. re mers microcuries each ae 
lysine-l and D,L-glutamic acid-l were 
injected intravenously into a nine month old 
White Leghorn hen and the eggs laid 
ly were collected. The white of each egg was 
separated from the yolk and chromatographed @ 
@ DEAE-cellulose column. The lysozyme, con. 
albumin and ovalbumin obtained in this manner 
were rechromatographed to insure purity before 
examination for radioactivity. It was found 
that the first egg laid after injection contaip. 
ed no radioactivity in the yolk or white but 
did contain a considerable amount in the shell, 
In subsequent eggs, the radioactivity of the 
shell declined steadily. The maximum incorpo. 
ration of radioactivity into lysozyme, conal- 
bumin and ovalbumin occurred in the second-egg; 
in subsequent eggs, the radioactivity in each 
of the proteins declined at approximately the 
same rate. Each of the proteins fram each of 
the eggs was hydrolyzed and the specific actiy. 
ies of the lysine and glutamic acid were deter. 
mined. The significance of these results with 
respect to possible sites of synthesis will tb 
discussed. 
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INCORPORATION OF GLUCOSE AND GALACTOSE INTO 
GLYCOLIPIDS OF RAT BRAIN TISSUE. Paul 
Mandelstam* and Robert Main Burton. Dept. of 
Pharm. and the Beaumont-May Inst. of Neurology, 
Washington Univ. Sch. of Medicine, St. Louis. 

It has been reported (Burton, Sodd, and 
Brady, J. Biol. Chem. 233:1053, 1958) that 
radioactive glucose and galactose can be incor 
porated both in vivo and in vitro into the new 
tral galactolipid (cerebroside) fraction of 
brain tissue. Recent experiments have showa 
that both Deglucose-U-C~" and D-galactose-1-0" 
can be incorporated into the chloroform-methe 
nol soluble, water soluble, non-dialyzable gly: 
colipid (ganglioside) fraction of rat brain 
tissue, in vivo. The rate of the incorporatim 
was found to be dependent upon the age of the 
animal; maximum rate was observed with animals 
6 to 10 days post-natal. Both intraperitoneal 
and intracerebral routes of administration wr 
effective. The distribution of the radio- 
activity in the isolated gang} joside was the 
same using either glucose-U-C~" or galactose- 
1-c14 as the isotope donor. A large fraction 
of the radioactivity was present in the ganglit 
side as galactose and galactosamine, relatively 
little as glucose and neuraminic acid, and th 
sphingosine and fatty-acid residue contained 
almost none of the isotope. Some of the possi 
ble routes of synthesis of gangliosides will ¥ 
considered. This work was supported by NIMB 
Grant (B-1575). 
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1u10 
WASUREMENT OF SPECIFIC ON RATES WITHIN 
Dept. of Biochemistry, College o cine, 
teiv. of Florida, Gainesville, 

an exponentially growing culture of BE, coli 
pdeeminates adenosine to form extracellular 
inosine, which in turn is cleaved to form ex- 
tracellular hypoxanthine. The kinetics of 
these reactions are followed by examination of 
gitrafiltrates prepared from a growing cul- 
ture at various times after addition of ribo- 
meleoside, Utilising differential spectro- 
photometric techniques and chromatographic 
gthods, these reactions are found to be se- 
quatial and stoichiometric, It is possible to 
calculate the specific rate,(i.e. rate per bac- 
terium) of each individual reaction from the 
sisultaneous measurement of the gross rate and 
the increase in bacterial numbers, All of the 

measured in this system appear to be 

sro order, The rate of adenosine déamination 
by an intact growing cell is comparable to the 
mximum velocity catalyzed by an equivalent 
q@ount of cell protein in cell-free extracts, 
(alike the cell-free preparation, which has a 
i, of 3.2x10°5M on adenosine, the growing cells 
qhibit mo decrease in reaction velocity as the 
gubstrate concentration is decreased some 
100,000 fold below the concentration corres- 
poading to K, for the free enzyme. The possible 
iavolvement of an active transport system will 
be discussed, 


111 
THE STRUCTURE OF ENZYMATICALLY PRODUCED LYSO- 


LCITHINS. G.V. Marinetti and K. Temple*.Dept. 
of Biochemistry, University of Rochester School 
of Medicine and Dentistry, Rochester, N.Y. 

Lecithins from pig heart and egg were re- 
duced with hydrogen and hydrolyzed with snake 
venom lecithinase A to yield lysolecithins and 
free fatty acids. The liberated acids were 
predominantly C-18 whereas the acids on the 
lysolecithins were both C-16 and C-18, P32- 
lecithin was prepared from rat liver and venom 
hydrolyzed to yield P32-1ysolecithin. The 1ib- 
mated fatty acids in this case were C-20 and 
higher. The lysolecithins were oxidized in 
buffered aqueous solutions with bromine and per- 
Mnganate. In all cases two lyso-compounds were 
formed one of which was a keto-derivative. The 
txidized lyso-products were separated and ana- 
lyzed quantitatively by paper chromatography. 
Bromine oxidation is more rapid at pH 6.8 than 
it pH 5.5. Permanganate oxidation is rapid at 
fh5.5 and very slow at pH 6.8. During the ox- 
{dation some ester hydrolysis occurs. The keto 
lysolecithin represents the alpha-ester isomer 
id thus permits the determination of the alpha 
ind beta lysolecithins formed by lecithinase 
«tion. Passage of lysolecithin through silicic 
wid causes ester migration from the beta to the 
tpha position, A novel reaction occurs when 
lysolecithin is treated with bromine in chloro- 
form, Lysophosphatidic acid and choline are 
formed. The water-soluble phosphate esters of 
the oxidized lyso-compounds were also studied. 
the significance of these results on the speci- 
ficity of lecithinase A and on the structure of 
plasmalogens will be discussed. 
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LIPID SYNTHESIS IN HUMAN LEUCOCYTES AND ERYTH- 
ROCYTES IN VITRO. Paut A. MARKS! AND ALFRED 

Hi Meorcine Dept., Cort. oF PHYSICIANS 
AND SurGeons, CocumBia U., New York. 

HUMAN BLOOD, ANTICOAGULATED WITH VERSENE, 
WAS INCUBATED WITH ACETATE-1-C'4 AND GLUCOSE 
For 2+ Hours av 37°C, Leucocytes (WBC) ano 
ERYTHROCYTES (RBC) WERE THEN SEPARATED BY DEX- 
TRAN FLOTATION. ‘TOTAL LIPIDS (TL), TRIGLY- 
ceripes (TG), pHospHoLiPIDS (PL) AND CHOLES- 
Tero esters (CE) oF EACH WERE ISOLATED AND 
RADIOACTIVITY MEASURED. ISOTOPE CONTENT OF TL 
AVERAGED -66 yC/1010 WBC compared To .00015 pC/ 
1910 » CORRECTING THE RBC For THE WEC CON- 
TAMINATION WHICH WAS LESS THAN .01%. THIS Low 
ISOTOPE INCORPORATION INTO LIggos OF MATURE 
RBC compares wiTH .0089 yC/10"" RBC oF A sus- 
JECT wiTH 83% RETICULOCYTOSIS. WHEN THIS RBC 
POPULATION WAS SEPARATED BY CENTRIFUGATION IN- 
TO FRACTIONS CONTAINING 94 AND 35% RETICULO- 
CYTES THE LIPID !SOTOPE CONTENT WAS 2.4 TIMES 
GREATER IN THE RELATIYELY YOUNGER RBC SAMPLE. 
THe oIsTRIBUTION OF C'* tn WBC ano RBC LiPios 
was 50-85% in TG, 15-50% 1n PL AND ONLY 5% IN 
CE. IncusaTIOn oF WC (IN PLASMA) AFTER SEP- 
ARATION FROM WHOLE BLOOD, CAUSED A REDUCTION OF 
UP TO 90% IN ISOTOPE INCORPORATION INTO LIPIDS, 
(INDICATING THE. SENSITIVITY OF THIS SYNTHETIC 
PROCESS TO PREPARATIVE METHODS. IN CONCLUSION, 
HUMAN WBC SYNTHESIZE, IN VITRO, TG AND PL, BUT 
Littce CE From ACETATE. RBC LIPID SYNTHESIS 1s 
VERY LIMITED AND MAY OCCUR ONLY IN THE YOUNGEST 
CIRCULATING CELLS. 


1113 


THE EFFECT OF BASE COMPOSITION ON THE 
DENATURATION TEMPERATURE OF DNA. J. Marmur. 
Chemistry Dept., Harvard Univ., Cambridge. 
Massachusetts. 

Upon raising the temperature of an aqueous 
solution of DNA the double-stranded ,helical 
configuration is found to disappear over a 
relatively narrow temperature range, the 
location of which is known to depend on the 
ionic strength. The effect of overall composi- 
tion of the DNA on the location of this transi- 
tion has been examined by studying the optical 
density (260 m) as a function of temperature 
for six different DNA samples whose guanine 
plus cytosine contents ranged from 38.5 to 59 
per cent. In 0.0015 M phosphate, pH 7.0, the 
midpoints of the transitions spread from 
approximately 47 to 61°C. with a clear 
indication that the transition temperature 
increased with the @4C content. Consistent 
with this, the thermally induced transition in 
DNA devoid of @ and C (A-T polymer of Kornberg 
Lehman and Adler) occured at quite low 
temperatures. Im 0.15 M NaCl, the previously 
mentioned samples underwent the transition in 
the region of 81 to 92°C. while the A-T DM 
denatured at 64°C. From this one would concel- 
ude that DMA composed of @ and C would denature 
at about 115°C. Particular molecules in a 
given DMA sample that had high @-C contents may 
therefore survive heating that would denature 
most of the sample and @-C rich regions in all 
the molecules may survive the melting process 
and thereby account for the failure of the 
strands to separate when heated. 
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NET SYNTHESIS OF PLASMA LIPOPROTEIN THE ACTIVATION AND INHIBITION OF THROMBIN TH 
BY RAT LIVER: FURTHER OBSERVATIONS. ACTIVITY. C.J. Martin and J. Golubow (intr, | ™ 
Julian B. Marsh and Arthur F. Whereat# Dept. by A. E. Axelrod). Biochem. Dept., School of ani 
of Biochemistry, School of Med., Univ. of ee ee a 
Thromb a ‘Pp : cai 
Peererieea werk GB. Marsh, Fed. Proc. 17; |  ‘eiease of p-nitrophenol from carbobensagele” | i 
- © ee Re tyrosine p-nitrophenyl est . 
270, 1958) indicated that rat liver slices syn- jee amg pH yon Eton ms ees pres " 
thesized plasma lipoprotein. The earlier eval- substrate concentration of ca 2.5 x 107) x, 
uation of the amount made appears to have been the rate curve can be adequately described by dat 
too high, due to the presence of antibodies the integrated form of the Michaelis-Menten lor 
against non-lipoprotein globulins present in the equation. The velocity of CTN hydrolysis cay aci 
rabbit antiserum used for the measurement of on pei pe Mg pd the ee of age 
the lipoproteins. Using goat antiserum pre- pre gs ype tg pa, the 
pared against low density rat plasma lipopro- occurs only in solutions of higher fonie 
are 
tein, purified 3 times by ultracentrifugation at strength ()>0.02-0.30¢). These results con- fat 
density 1.007, values for net synthesis of the trast with the effect of such parameters on one 
order of 40g of lipoprotein-cholesterol per the thrombin-catalyzed hydrolysis of tosyl-I- yz 
gm. of liver per hour at 37° have been obtained arginine methyl ester (TAME) wherein an 2): 
both in liver slices and in isolated livers per- pos me i» Ap sateen Salt ee ald 
fused with washed red blood cell suspensions. nydreignds.., 22:1),7 veluine per seul " 
The reacting lipoprotein antigen is concentrated and ionic strength 0.32, the ipeuiolenia — 

. ’ pre: 
in the top ml. after ultracentrifugation of slice TAME, as determined by potentiometric titre cyt 
medium or perfusion fluid at density 1.063 for tion, is completely abolished. The inhibi- ates 
16 hours at 100,000 g. A direct analysis of tion can be reversed by dilution. Under pert 
perfusion fluid for lipoproteins with the analyt- conditions wherein the hydrolysis of TAME cid: 
ical ultracentrifuge has also provided evidence pee ene pri intr me is | 

+ nzyme- hydro ] 
for net synthesis of low density lipoproteins by Of Clie. ‘Zhe kinetics £2t the ease feraai if 
the perfused liver. (This work was aded by a cinta sain pe 

ompe’ ve ibition. The implication of Scie 
grant from the U.S. Public Health Service). these results will be discussed. 
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EFFECT OF 2,4 DICHLOROPHENOL ON CATALASE AND INTERCONVERSIONS INVOLVING PEPTIDE LInxaces ap | ™ 
PEROXIDASE. Arlene P. Martin* and Bimer Stotz. THIAZOLINE RINGS. R. Bruce Martin* Susan wae 
Biochemistry Dept., University of Rochester Ellict Elson* and John fT. Edsall. Bio at. 


School of Medicine and Dentistry, Rochester,N.Y. 
Goldacre and Galston “rch. Biochem. Biophys. 
43: 169, 1953) reported that 2,4 dichlorophenol 
inhibited catalase activity whereas the ability 
of horseradish peroxidase to oxidize guaiacol 
was unaffected. During the course of investi- 
gating peroxidase activity using various donors 
it was observed that the effect of dichloro- 
phenol varied. The oxidation of pyrogallol by 
lactoperoxidase and horseradish peroxidase was 
innibited and only lactoperoxiaase was in- 
hibited when leuco 2,6 dichlorob indo- 
3*chlorophenol was used. The rate of oxidation 
of reduced cytochrome c or DPNH by lactoper- 
oxidase was enhanced by dichlorophenol. 
Spectral shifts are apparent in both the ultra- 
violet and visible regions of the spectrum upon 
the addition of dichlorophenol to mixtures of 
H,0, and the various peroxidases. These cor- 





Laboratories, Harvard Univ., Cambridge, Mass, 
Linderstrgém-Lang and Jacobsen suggested thi 
masking of sulfhydryl groups in proteins mig 
in some cases be due to formation of a thia- 
soline ring type structure. We have extended 
their study of reversible hydrolysis of 2- 
methylthiazoline over a considerably wider jf 
range, by ultraviolet and Raman spectroscopy, 
The maximum rate is near pH 3; at lower pH th 
rate decreases, the molecule being quite stab: 
in strongly acid solutions. Around pH 1, sm 
peak at 230 m, characteristic of thiocesters, 
is observed. Glutathione in acid solution ~ 
shows similar stability-pH relations, and sim: 
larities in ultraviolet and Raman spectra,wia 
accord with Calvin's hypothesis of thiasolin 
formation in acid glutathione solutions, Com 
version of the conjugate acid cation of 2- © 
methylthiasoline to the uncharged base involw 
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respond to changes in the absorption spectra of a pK value near 5.3, Marked changes in Ramat bt 
dichlorophenol and to the observed sequential and ultraviolet spectra accompany this proton | ?* 
appearance of green and red colored solutions transfer. Raman spectra at pH 3 and in con Vine | 
having absorption properties similar to the centrated acid are initially identical, ‘the whe 
intermediate peroxidase compounds. Green latter spectrum remains unchanged with tine, = 
colored material can be extracted with ether whereas at pH 3 th is a decrease of the sd 
from such mixtures. The properties of the C=N peak at 1637 cm™ gad an increase in the the 
product will be discussed. In the presence of thiol peak at 2580 cm™~ among other altera- = 
catalase, glucose, glucose oxidase and di- tions. Reversible reactions involving 2- a ’ 
chlorophenol spectral shifts corresponding to methylthiazoline and N- and S-acety1-f-mer- + 
the BSyz and ESzzz type intermediates have been captoethylanine are inferred, but there i# we 
obtained. The effect of dichlorophenol on a slow irreversible breakdown to a mixture of 7 


catalase and peroxidase will be discussed. 





acetic acid and B-mercaptoethylamine. 
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THE ALPHA-OXIDATION OF LONG CHAIN FATTY ACIDS 
fy HIGHER PLANTS. R.O. Martin®, P. K. Stumpf 
and L. L. Ingraham, Dept. of Agricultural Bio- 
ee Ualv- oF Cali fornia, Davis, California 

Studies by Stumpf and coworkers on the oxi- 
dation of fatty acids by the microsomal and 
cytoplasmic enzyme systems from cotyledons of 
grninating peanuts has been extended, using 
acetone powders of the same tissue. An G-oxi- 
dation pathway has been postulated, whereby 
long chain fatty acids (from lauric to stearic 
acids) undergo a succession of I-carbon cleav- 
ages, in contrast to the 2-carbon cleavage of 
the conventional B-oxidation pathway. 

The isolated reactions which have been shown 
are: 1) @ peroxidative decarboxylation of the 
fatty acid to yield CO0> and an aldehyde with 
one less carbon atom--this reaction is cata- 
lyzed by @ long chain fatty acid peroxidase; 

2) a DPN-linked oxidation of the long chain 
aldehyde to the corresponding acid, catalyzed 
by an aldehyde dehydrogenase. 

The enzymes involved have been shown to be 
present in the mitochondrial, microsomal, and 
cytoplasmic fractions of fresh tissue homogen- 
ates. Substrate specificity of the fatty acid 
peroxidase is not restricted to those fatty a- 
cids with an even number of carbon atoms, nor 
is it limited to the saturated fatty acids. 

Imidazole inhibits the peroxidase non-com- 
petitively. (Supported by grant from National 
Science Foundation). 
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DOES REVERSIBLE POLYMERIZATION OF ACTIN OCCUR IN 
WSCLE CONTRACTION? A, Martonosi®, M.A, Gouves, 
mid. Gergely. Depts. of Medicine, Massachu- 
wtts General Hospital and Harvard Med. School, 
Boston, Mass. 

We have recently reported (Abstr.Biophys. Soc, 
1969) that while the ATP bound to G actin ex- 
changes with added C labeled ATP, no exchange 
cm be observed between ADP bound to F actin and 
free ADP, These observations may throw light on 
the participation, suggested by several authors, 
of the reversible F - G transformation in the 
cmtraction cycle. Natural actomyosin (AM) con- 
tains ADP as the sole bound nucleotide. It does 
wt in vitro exchange with added C14-ADP, nor 
does the bound nucleotide of the myofibril, shown 
ty Perry (Biochem.J. 51:495, 1952) to be mainly 
WP, This suggests the presence of actin in the 
Tform, In rats killed at various times follow 
lag the injection of P© labeled inorganic phos- 
tate the specific activity (sp.a.) of the ADP 
yol in a TCA muscle extract reached ca. 2000 
tpem./omole within one hr. In contrast, the 
a. of ADP bound to AM isolated at the same 
tine was negligible, and while exercising the 
tate did not produce a significant increase, 24 
Mts. after the P52 injection the sp.a. approached 
that of the ADP pool. In in vitro experiments 
the role of myokinase in this reaction could be 
@claded. These results suggest that the F - G 
Wensformation of actin is not directly involved 
in the contraction mechanism, since, if this wre 
the case, rapid equilibration between bound and 
ol ADP should occur. The slow incorporation of 
«tivity is presumably due to some unknown pro- 
(ss unrelated to contraction. 
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thyroxine 
by resting cell suspensions of baking yeast 
(Fleischnann's Active Dry Yeast), Further stu- 
dies were made to establish optimum conditions 
for the demonstration of this phenomenon, It 
was observed that L-thyroxine produced a grea- 
ter elevation of the » When both the hormone 
and glucose were bated with the cell 
suspensions, and when the period of pre~incuba- 
tion was extended, Below pH 6.5, the effect 
was found to be increased with 
acidity of the medium; in alkaline solution, 

had no demonstrable influence, 
Different lots of the yeast preparation varied 
greatly in their response to the hormone, 

ts were made using @ par- 


and Linnane and Still (Arch, Bio- 
chem. Biophys. 59: 383, 1955). It was o 
that L-thyroxine had no effect on the of 
these particles, using succinate as su te 3 
however, the hormone caused a significant 
decrease in the P:0 ratio, under certain 
conditions, 
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COENZYME-APOENZYME-STEROID CONJUGATE INTERAC- 
TIONS IN VITRO. Merle Mason and Edwin Gullek- 
son*, Dept. of Biological Chemistry, The 
University of Michigan, Ann Arbor. 

Estrone sulfate at levels of 107M and 
higher interfered with the reactivation of re- 
solved muscle phosphorylase (prepared from 
crystalline phosphorylase) with added pyri- 
doxal phosphate. At 10-5M and higher, activa- 
tion of kynurenine apotransaminase with pyri- 
doxal phosphate was inhibited also. Activa- 
tion of apokynureninase, on the other hand, 
was only slightly inhibited at levels as high 
as 4, x 1074M estrone sulfate. The native (un- 
resolved) enzymes were not inhibited by low 
levels of estrone sulfate. The inhibitions 
were relieved by dialysis and were dependent 
on the pyridoxal phosphate concentration, sug- 
gesting competition between the coenzyme and 
estrone sulfate for the apoenzymes. Failure 
of estrone and a variety of neutral and weakly 
ionized steroids to inhibit indicates that the 
anionic sulfate group is important in causing 
the effect. Slight inhibitions were produced 
by other anionic steroids, such as bile acids, 
at higher concentrations. Such inhibitions 
were not reversed by dialysis and were not de- 
pendent on the coenzyme concentration. The 
physiological implications of the in vitro 
effects will be discussed. 








Mason 


1122 


THE EFFECTS OF TESTOSTERONE ON ENDOGENOUS 
ANDROGEN SECRETION ON WHITE LEGHORN COCKRELS. 
Richard C, Mason (intr. by David M. Tennent), 
ology, Seton Hall College of 
Medicine and Dentistry, Jersey City, N. Je 
The influence of testosterone propionate 

ms on endogenous androgen secretions has 

ee ene on eee 


eg ers by Breneman and 
me (indo. hj 752, eae =. this method the 


ed in equivalents of TP. The results obtained 
in the present study have been used to calcu- 
late the total effective level of androgen in 
intact animals receiving graded doses of TP. 
The endogenous hormone production was calcu- 
lated by subtracting the injected dose of TP, 
The data suggest that TP administration at 
doses below a physiological level may not pro- 
portionally decrease endogenous androgen pro- 
duction. These observations will be discussed 
ee chia ind eeaie as 

secretion. (Supported by USPHS Grant 
#i-1560.) 
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TRIVALENT CATION BINDING OF ACID MUCOPOLY- 
SACCHARIDES. Martin B. Mathews, LaRabida- 
University of Chicago Chicago Institute, University " 
Chicago, Chicago, Ill. 

The "outer sphere" association of Co(NH3) ~¢ 


with acid mucopolysaccharides of connective 
tissue has been investigated by a spectro- 
photometric procedure. The data fit a linear 
form of the Langmuir adsorption isotherm and 
allow calculation of parameters characterizing 
the binding affinity and the number of binding 
sites. The method distinguishes specific site- 
binding, or ion-pair formation, from non- 
localized retention of microions in the poten- 
tial field of the macroion. It is suggested 
that the binding affinities depend largely on 
electrostatic interactions between neighboring 
charged groups on the polyion. In this manner, 
the high affinities of a-heparin preparations 
may be accounted for, and differences between 
chondroitin sulfates related to structural 
differences between the respective repeating 
disaccharide periods. 
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STUDIES OF THE INHIBITION OF THYMIDINE 
AND -UTILIZATION BY MOUSE LEUKEMIA CELLS IW 
CULTURE. A. P. Mathias and G. A. Fischer (intr, 
by A. D. Welch). Dept. of Pharmacology, Yale 
University School of Medicine, New Haven, Conn, 
Amethopterin is a potent Inhibitor of the 
reproduction of L-5178 cells in culture (6. 4, 
Fischer, Cancer Research, in press); in the 
presence of suitable purines and amino acids 
thymidine specifically prevents this Prag ai | 
5-lododeoxyuridine (1UdR), an analog of 
dine prepared by Prusoff, is an effective an 
hibitor of the growth of L-I210 and L-5178-y 
lymphomas In mice (W. H. Prusoff, J. J. Jaffe, 
H. GUnther and A. D. Welch, unpublished). 1UeR 
Is highly toxic for L-5178 cells grown in cul- 
ture: a concentration of 1000 yM causes rapid 
and complete inhibition of exponential growth 
(generation-time: about 14 hr), followed by ly- 
sis of the cells; at 10 to 100 uM the cells may 
double in number, with subsequent progressive 
lysis. Depending on concentration-ratios, the 
effects of 1UdR can be prevented partially or 
completely by thymidine. Studies of the mechan- 
ism of the toxic action of IUdR on the lympho- 
blasts, complementary to those of Prusoff (Fed- 
eration Proc., in press) on Ehrlich ascites 
cells, will be described. Attempts to obtain 
synchronized reproduction through the appropri- 
ate use of temperature, Amethopterin, and thyni- 
dine-analogs are in progress, as are experiments 
designed to transfer genetic information from 
drug-resistant to drug-sensitive lymphoblasts 
through the use of deoxyribonucleic acid de- 
rived from resistant strains of these cells. 
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PURIFICATION OF MAMMALIAN SUCCINIC THIOKINASE, 
Rajarshi Mazumder*, Victor W. Rodwell (intr, 
by Edward L. Duggan). Dept. of Biochemistry, 
Univ. of California School of Med., San 
Francisco. 

Hog kidney succinic thiokinase has been puri- 
fied approximately 50 fold by classical proce- 
dures. These involve preparation of an acetone 
powder from the washed residue of a KCl homogen 
ate of kidney cortex, and fractionation of the 
acetone powder extract by the following proce- 
dures: 1) ammonium sulfate, 2) alcohol, 3) ad- 
sorption and elution from alumina CY gel, )ace 
tone and 5) ammonium sulfate. Activity was as 
sayed both by coupling to a-ketoglutaric cre 
drogenase (J. Biol. Chome, 218, 505, 1956), am 
also by measuring succinhydroxamate formation 
(J. Biol. Chem., 216, 141, 1955). Fraction 5 
has a specific activity with IDP as the phos- 
phate acceptor of 1h enzyme units per milligra 
protein, and a specific activity of 76 with Il 
as the phosphate donor. This fraction is appar 
ently free of phosphatase activity for inosine 
di- or triphosphates. No evidence has been 0b 
tained for resolution of the mammalian enzyme 
into two fractions, as was reported for succinic 
thiokinase from Escherichia coli (federation 
Proce, 16, 251, I957). Kinetic and mechanism 
studies are in progress and will be discussed. 
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CAL STUDIES OF SQUASH MOSAIC VIRUS AND 
{LATED MACROMOLECULES . Mi, * and 
- Dept. of stry, Univ. 


plants infected with squash mosaic virus were 
nag and then separated from each other by 

density gradient cen “me “aad 
Shzentation coefficients are: 
wmponent) = 573 520,y (middle) = 953 “Sony 
orl 2 = Their molecular weights, 

tation and diffusion 

ee 4.3 22 6.9 x1 » and 9.2 x 10° 
respectively. The. ribonucleic acid content of 
the middle component is about 30%, that of the 
bottom is about 40%. The top component contains 
jess than 3% nucleic acid, X-ray scattering 
data showed that all 3 particles are nearly 
gherical, that the top component is hollow, 
ani the bottom component is relatively uniform 
in density. The scattering curves for the 
siddle component suggest that it is some sort 
of an intermediate structure. The 3 components 
wre found to be serologically related to each 
other, and resistant to reagents and conditions 
inown to alter microsomal particle structure. 
fhe bottom component is infectious and is 
believed to be the squash mosaic virus. 
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INCORPORATION OF Se-75INTO CYTOCHROME-C. 
Kenneth P. McConnell. VA Hosp. and Univ. of 
louisville School of Med., Louisville, 
Kentucky. 

In continuation of studies on the incorpo- 
ration of selenium in various proteins, this 
report describes the incorporation of Se-75 in- 
to cytochrome-c. Cytochrome-c was isolated by 
alt fractionation (Keilin and Hartree, Biochem 
J, 39:289,1945) and purified by column chroma-_ 
tography. The isolated cytochrome-c showed one 
tand on paper electrophoresis and its absorptim 
spectra were identical to those reported for 
highly purified preparations. Young adult 
ped mate Sprague-Dawley rats were injected 

corny and with trace amounts of selenium 
a BpSe!> Oz. Selenium-75 was determined in the 
cytochrome-c fraction of the whole rat carcass, 
except the head, skin and fur, over various in- 
tervals of time. It was observed that Se-75 
ws incorporated in the cytochrome-c fraction 
vithin 15 min, after administration of Se-75; 
and it increased within a few hours to a maxi- 
mm, after which there was a slow decline over 
a extended period of time. Other experiments 
tevealed that Se-75 was present in deg heart 
and mscle salt fractionated cytochrome-c 
Preparations. Neutron activation analyses 
showed that 0.13 to 0.51 ppm. stable selenium 
Was present in commercially prepared horse 
heart cytochrome-c. The significance of these 
findings will be discussed. 
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THE MECHANISM OF ACTION OF YEAST 
PHOSPHOGLUCOMUTASE. Ernest E. McCoy 
and Victor A. Najjar. Dept. of Microbiol., Van- 
derbilt Univ. School of Med., Nashville, Tenn. 
The mechanism is identical with that of the 
muscle enzyme (Fed. Proc. Dec., 1958). 
(Step 1) Phospho-enzyme + Gl-P (glucose 1- 
phosphate) ==® Gl, 6-diP + dephospho-enzyme. 
(Step 2) deP-enzyme + Gl, 6-diP == G6-P + 
P-enzyme. The enzyme was purified 50 fold. 
The isolated enzyme is mostly in the phospho- 
form. DeP-enzyme was prepared by repetition 
of Step 1, and dialysis. Representative data, 
per ml reaction mixture follow: (Step 1 —.), 
22 units P-enzyme + 0.07 uM GI1-P gave 
4.5 x 10734M Gl,6-diP. (Step 2<—), 9 units 
P-enzyme + 0.1 uM G6-P gave 3.5 x 107 34M 
G1,6-diP. When deP-enzyme was similarly 
reacted no Gl, 6-diP was detectable, and con- 
version of Gl-P to G6-P was practically elim- 
inated. However, when the deP-enzyme was 
rephosphorylated (repeat Step 2—» and dialy- 
sis,)full regeneration resulted. 1.3 units of 
rephosp) ipho- enzyme + 0.2 uM GI1-P gave 
5 x 10°*pM G1, 6-diP. Conforming with the 
mechanism, 6 units of rephospho-enzyme + 
0.02 uM Gl, 6-diP gave no disappearance of 
Gl, 6-diP or formation of G6-P. (Step 2 =), 
13 bp deP-enzyme + 0.02 uM Gl, 6-diP gave 
4x 10-3uM G6-P. Gl, 6-diP was identified by 
its coenzyme activity and Zwischenferment as- 
say of glucose 6-phosphate. 
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CONVERSION OF ELECTROPHORETIC og IN STA- 
BILIZED MEDIA TO FREE SOLUTION VALUES 


4 Je oS We Bermen, Jee Jr. "Depts 


Sch. ‘une Univ., Chicago, Il. 

Two factors mst be considered (1) barrier 
effect (Ionography; Year Book Publishers, 
Chgoe, 1955, Chap. 4) (2) electroosmotic effect 

including barrier effect on electroosmotic 
mobility. Under any given set of experimental 
conditions, e.g., ionic strength, pH, tempera- 
ture, etc., determinations mst be made. 
They include the ionographic mobility and Rr of 
(1) the migrant, M (2) the electroosmotic in- 
dicator, I. The measurements mst be made un- 
der identical conditions of wetness and hori- 
sontality of the paper. Consider a hypothet- 
ical migrant, M, in a buffer whose pH is above 
the isoelectric point. Suppose the ionographic 
mobility, in microns/sec per volt/cm, is found 
to be 8 and the Rp is 0.4. Under these condi- 
tions, the free solution mobility, uncorrected 
for electroosmosis, would be 8/o0ks or 20. Let 
the ionographic mobility of the electroosmatic 
indicator (in opposite direction, of course) 
be 2, and suppose the of Iis 0.5. In the 
absence of a barrier ect, the electroosmotic 
mobility would therefore be 2.0/0.5 or h.0. 
The net free solution mobility of M would 
therefore be 20+) or 2. The method was found 
to give good results for proteins and lipopro- 
teins studied, and for their isoelectric 
points. In determining the isoelectric points 
of lipoproteins the barrier effect was markedly 
different on each side of the isoelectric point 
in an acetate buffer. 
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THE SPECIFICITY OF STEROID 2-5: HYDROGENASES . 
Joseph S. McGuire* and Gordon M. Tomkins. 

Natl. Inst. of Arthritis and Metabolic Diseases, 
Bethesda, Maryland. 

There exist in the soluble fraction of rat 
liver, multiple enzymes with a high degree of 
substrate specificity which catalyze the 
reduction of A*-3-ketosteroids to 56 dihydro- 
steroids (Tomkins, J. Biol. Chem. 225:13, 

1957). In the microsomal fraction of rat liver, 
a similar reduction takes place which produces 
the 50 isomer (Forchielli, J. Biol. Chem. 223: 
443, 1956). The following evidence indicates 
that this 5O reduction is catalyzed by multiple 
enzymes also. The ratios of the rates of 
reduction of different steroids were found to 
change from preparation to preparation and in 
the same preparation with aging and other 
treatment. Thyroxin administration which has 
been shown to increase the 50 hydrogenase 
activity of rat liver (McGuire, Nature 182:261, 
1958) altered the ratios of activity with 
different steroids. Such a high degree of 
specificity could be accounted for by multiple 
sites of enzyme-steroid interaction. This is 
supported by the ability of smaller steroids to 
inhibit the reduction of more highly substituted 
ones while the reverse is not true. 
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METABOLISM OF MAMMALIAN ENDOGENOUS ETHANOL. 
I. Rosabelle McManus, Arthur Contag,* Robert 
E. Olson. Dept. of Biochem. and Nutrition, 
Univ. of Pittsburgh, Pittsburgh, Pa. 

The possible occurrence of ethanol as a 
constituent of mammalian tissues has been a 
controversial question for years. Experiments 
have been undertaken for further study this 
problem. Homogenates of liver were assayed 
for ethanol by heat denaturation in a closed 
system, lyophilization of the mixture, and 
assay of the lyophilate for ethanol by meas- 
uring the reduction of DPN in the presence of 
alcohol dehydrogenase. Ethanol was further 
identified by identification of acetaldehyde 
as @ product of the alcohol dehydrogenase 
catalyzed reaction and by chromatographic 
identification of ethyl dinitrobenzoate pre- 
pared from the lyophilate. Rat, rabbit, and 
human livers and plasma were found to contain 
ethanol in concentrations in the range of 25- 
50 micromoles/100 gm liver and 30-45 micro- 
moles/100 ml. plasma, which is in accord with 
the suggestion of other workers, e.g. Gettler 
et al. (J. Amer. Chem. Soc. 54:1476, 1932) 
that ethanol is a normal constituent of mam- 
malian tissues. Rat liver slices, incubated 
anaerobically in Krebs-Ringer medium with 
various substrates, showed an increased form- 
ation of ethanol. Experiments to date have 
failed to implicate intestinal microorganisms 
as the source. Isotope studies are in progress 
to establish the origin of this ethanol. 
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ELECTROSTATIC EFFECTS 1N ENZYME REACTIONS, 
R. He i and J. Le Onetels Harvard 
c 00i, Boston, Mas usetts 

A recent study of the binding of L-trypto. 
phan to serum albumin, a system having many of 
the characteristics of enzyme-substrate inter 
actions /J, Biol, Chem., 233, 1436 (1958)7, 
showed that the Linderstrfnm- adaptation of 
the Debye-Huckel theory was applicable to guy, 
associations, The magnitude of the electro. 
static effect on enzyme reactions depends 
among other things, on the kinetic 
For the condition where K, equals ko/k) (using 
the Michaelis-Menten notation 

ky k 

S+E= Es wal P +E), the electrostatic 
contribution is maximum and can be showm to 
greatly effect the magnitude of Ky, By 
tion of Debye's extension of von Smoluchowskits 
theory for evaluation of the frequency of nole 
cular collisions electrostatic effects on dif. 
fusion rate constants can be calculated, In 
the instance where the diffusion rate detemin, 
ky and koKk,, the electrostatic effects m bs 
are minimal.” The maximum initial velocity 
the reaction may also be a function of the 
electrostatic effect on kz, Electrostatic pan 
meters thus treated are shown to be adequate t 
explain many of the effects of pH and ionic 
strength on the reactivity of enzymes such as 
acetylcholinesterase, papain and urease, 
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A RIBITYL PTERIDINE PRODUCED BY THE YEAST, 
Eremothecium ashbyii. W.S. McNutt (intr. by 

wb. Vickery). Connecticut Agr. Exp. Station, 
New Haven. 

Experiments with adenine-U-C1* indicated 
that a fluorescent substance, compound A, and 
riboflavin arise from a common intermediate, 
although no evidence was adduced that it iss 
precursor of riboflavin (J.Am.Chem,Soc., 80, 
951,1958). The substance had 1/ of its 
radioactivity in the ureido carbon atom, 38 
was true also with riboflavin(J.Biol.Chem, 
219, 365, 1956). Compound A may be identical 
with compound V of Masuda et al, (Chem, Pharm, 
Bull.Jap.,6,291,1958). Compound A is a 2,he 
dioxo-pteridine having a substituent on the & 
position. One mole of compound consumes 3 
moles of periodate, not 2 moles as stated 
earlier (J.Am.Chem.Soc., 80, 739,1958), and 
yields 2 moles of HCOOH, 1 mole of HCH) anda 
compound (I) having U.V.abs. spectra like com 
pound A. "6-Methyl-2,, 7-trioxo-8(A-hydroxy- 
ethyl)-hexahydropteridine+Ho0" (N.Eqe, 247) has 
been synthesized and shown by co-chromatograpt 
and 0.V. spectrophotometry to be identical 
with a product of I after reduction with Nabi 
"6-Methy1-2,, 7=trioxo-8(1-D-ribityl)-hexa- 
hydropteridine" (N.Eq.,332) has been synthe 
sized. Co-chromatograohy, mspe, mixed MePey 
U.V.abs. spectra in acid and base, pKa and t# 
I.R.abs. spectrum indicate the identity of t# 
two substances. A related compound, Masuda's 
substance G, has also been synthesized. 
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wmWAYS IN THE BACTERIAL UTILIZATION OF GLUC- 

. R. A. McRorie, G. E. Philbrook and W. 
J, Payne (intr. by G. H. Satterfield). Depts. 
of chemistry and Bacteriology, Univ. of Georgia, 








~ pathways have been proposed for the me~ 
tbolism of glucuronate by bacteria. In E. coli, 
pglucuronate is converted to D-fructuronate, 
te, 2-keto-3-deoxygluconate and split 

to pyruvate and 3-phosphoglyceraldehyde after 

ylation with ATP (Ashwell, Wahba and 
ickman, Biochim. et Biophys. Acta 30:186,1958) 
mi in A. aerogenes, fructuronate is phosphoryl- 
ated by ATP to yield fructuronic 1-phosphate 
vhich is cleaved by aldolase to tartronic semi- 
sldehyde and DHAP (McRorie and Novelli, Nature, 
in press). Two moles of pyruvate are formed per 
wle of glucuronate by either pathway. Study of 
the metabolic patterns in a number of bacterial 
gecies cultured on D-glucuronate, D-mannonate 
or Legulonate has demonstrated that fructuron- 
ste is an intermediate in the metabolism of all 
three compounds and that the aldolase-kinase 
pathway is the sole or major pathway in all or- 
gmisms studied except E. coli. Excepting E. 

the organisms which utilize the hexonic 
aids contain specific dehydrogenases which re- 
qire TPN as cofactor. Confirmation of the al- 
dolase-kinase pathway was readily obtained by 
trapping triose units with hydrazine under con- 
ditions where TPNH is limiting. Details of 
these experiments and results obtained with pu- 
tified enzymes of the aldolase-kinase pathway 
vill be discussed. 
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VITMMIN B; 2 AND PROTEIN BIOSYNTHESIS. Ranjan 
) R. W * 


[?) . 

Dept. of An. Scie, Univ. of Tll., Urbana, Tll. 

It has been reported previously from this 
laboratory that in vitamin B,, deficiency there 
isa reduction in the in incorporation of 
aino acids into protein (J. Biol. Chem. 233: 
619, 1958). This finding has been reconfirmed. 
This decrease in the incorporation of amino acid 
into protein in a liver microsome plus pH 5 en- 
zyme system was not affected by the addition of 
cobalt ion, glutathione or glutamine, but was 
twersed by vitamin B,3. Vitamin B;, antagonist 
(milide) inhibited amino acid incorporation 
into protein. Experiments were also carried out 
to study the incorporation of the mononucleo- 
tides AMP, UMP, GMP, and CMP into RNA using the 
fi 5 enzyme-microsome system. Incorporation of 
‘MP was obtained and was increased in the 
presence of a mixture of nucleotides as com- 
pared to a single nucleotide. A mixture of 
mino acids, as compared to a single amino acid 
inthe system, also increased the incorporation 
of AMP into RNA. This incorporation was not in- 
hibited by the B,2 antagonist. A slight in- 
(ease in amino acid incorporation into protein 
"8 Observed in the presence of a mixture, as 
Compared to a single mononucleotide. Similar 
wrk carried out with Gale's "incorporation 
factor" also will be presented. 
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ENZYMATIC REACTIONS INVOLVING ACTIVE FORMALDE- 
HYDE. G. P. Mell*, K. G. Sc: and F. M. 





Huennekens. Dept. of Biochemistry, Univ. of 
n, Seattle, Wash. 
hydroxymethylase, an enzyme present 
in avian and mammalian livers and ascites tumor 
cells, catalyzes the reaction: serine + FH, 
z= glycine + hFH, (1), where FH, is tetrahydro- 
folic acid and hFH, is the N°,N2°-methylene 
derivative of FH, ("active formaldehyde" ). 
Pyridoxal phosphate is a coenzyme for reaction 
(1). FH, is brought into equilibrium with its 
components : ==" FH, + HCHO (2) chemically 
or by means of the formaldehyde-activating 
enzyme. The oxidation of sarcosine to either 
serine, or HCHO and glycine, has been studied 
in rat liver mitochondria (Mcckenzie, Frisell, 
and colleagues) or in digitonin extracts of 
mitochondria (Knowles and Sakami). It is sug- 
gested that sarcosine (N-methyl glycine) oxida- 
tion proceeds by way of reactions (3) and (4): 
N-methyl glycine—»N-hydroxymethyl glycine (3); 
and N-hydroxymethyl glycine + FH4—hFH, + 
glycine (4), followed by either reaction (1) or 
(2). The initial step in sarcosine oxidation 
(reaction (3)) in intact rat liver mitochondria 
may be followed manometrically (O2 uptake) or 
spectrophotometrically (indophenol reduction). 
The oxidative step is inhibited by Znt* and 
activated by phosphate or arsenate. The 
mechanism of these reactions will be discussed. 
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ENZYMIC SYNTHESIS AND METABOLISM OF CO- 
ENZYME A ESTERS OF, DICARBOXYLIC ACIDS. 
Govind K. K. Menon and Joseph R.Stern 

pt. o armacology, stern Reserve 
Univ., Cleveland, 9. 

The rate of disappearance of acetyl 
CoA incubated with enzyme fractions is 
accelerated by addition of malonate, 
succinate, glutarate and butyrate (dog 
skeletal muscle) and by propionate, 
butyrate, succinate and glutarate 
(yeast). Evidence will be presented 
that this is the result of CoA trans- 
ferase type reactions, e.g.,(1) acetyl 
CoA + succinate #@ succinyl CoA + ace- 
tate. In yeast reversal of reaction 
(1) has been shown by coupling with en- 
dogenous citrate condensing enzyme to 
effect citrate synthesis from acetate, 
oxalacetate and succinyl CoA (or pro- 
pionyl CoA). Extracts of dog muscle 
and pigeon liver also synthesize CoA 
esters of malonate, succinate and glu- 
tarate from dicarboxylic acid, ATP and 
CoA. The glutarate activating enzyme 
has been almost completely resolved 
from the well-known succinate acti- 
vating (or phosphorylating)enzyme. It 
reacts equally with ATF, GTP and ITP. 
In muscle and liver extracts crude syn- 
thetic malonyl CoA, in presence of ox- 
alacetate, gives rise to citrate, pre- 
sumably via the coupled reactions: 
malonyl CoA 3, acetyl Coa *OAA, 
citrate, 
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CHROMATOGRAPHIC MICROMETHOD FOR SERUM PHENYL- 
ALANINE AND TYROSINE AND ITS APPLICATION IN 
PHENYLKETONURIA. E, T. Mertz, M. W. Luce* J. M 


Calandro*, and D. H. Jolly*. Dept. of Biochem., 
Purdue Univ., Lafayette, Ind., and Muscatatuck 


State School, Butlerville, Ind. 

Published methods require the use of a pro- 
tein-free filtrate. The unique principle of 
our method is direct analysis of serum on thick 
filter paper. Sheets of Whatman No. 3 mm, 9 x 
13 in., are marked along a line 2 cm from a 
short side at intervals of 2 cm. Along this 
line, standard solutions are applied to posi- 
tions 1, 3, 4, 6, 7 and 9, two 10 yl portions 
per position. The standard solutions contain 
the following amounts of pure L-phenylalanine 
and L-tyrosine, respec. (mo%): 2-0.5, 4-1, 
8-2, 12-3, 16-4, 20-5. Two 10 pl portions of 
serum are applied to positions 2 and 5, and 
one 10 yl portion of serum is applied to posi- 
tion 8. The long sides of the filter paper are 
stapled together to form a cylinder, and the 
spots are chromatographed overnight by ascend- 
ing technique at 25°C, using butanol, water, 
acetic acid, 25:25:6. Amino acids are located 
with 0.2% ninhydrin in acetone containing 0.14 
by vol. pyridine. Non-phenylketonurics and 
carriers are read directly from positions 2 or 
5; uncontrolled phenylketonurics are read from 
position 8 (mltiply standards by 2). Data 
will be presented on serum samples from normals, 
carriers, controlled and uncontrolled phenyl- 
ketonurics, and from subjects receiving phenyl- 
alanine tolerance tests. 
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VITAMIN D AND CITRATE SYNTHESIS. J. Meyer 
(intr. by F. Brazda). VA hosp. og 
Univ. School of Med., New Orleans. 

Vitamin D causes a citraturia and an increase 
in tissue citrate (Steenbock and Bellin, J. 
Biol. Chem. 205, 985, 1953). This may be due to 
inhibition of oxidative removal of citrate (De 
Luca, Gran and Steenbock, J. Biol. Chem. 224, 
201, 1957). Would also follow if citrate pro- 
duction is stimlated. The latter possibility 
was examined by studying the synthesis of cit- 
rate from oxalacetate and acetate by rachitic 
and control rat kidney, liver, gut, heart and 
cartilage slices. No differences were observed 
in citrate synthesis by the deficient and con- 
trol soft tissues. A marked Vitamin D effect 
was noted in cartilage. Compared to controls, 
rachitic cartilage showed depression in citrate 
metabolism manifested by less endogenous cit- 
rate which was utilized more slowly and a 
diminished ability to form citrate from its 
precursors. The soft tissue data does not sub- 
stantiate that quoted above which shows inhibi- 
tion by Vitamin D of citrate added as such to 
kidney. This may imply that a difference exists 
between citrate per se and that formed metaboli- 
cally. Results of additional experiments will 
be discussed concerning attempts to establish a 
role in this realm for citric acid phosphate 
which we have synthesized. 
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FRAGMENTATION OF MYOSIN BY TRYPSIN. & 
Mihalyi and William F. Harrington. netee 
Heart Institute, Bethesda, Md. 

The kinetics of hydrolysis of myosin has 
been followed in the pH-stat and also by 
optical rotation, sedimentation and viscosity 
measurements. These studies reveal the 
presence of two independent reactions, both 
first order with respect to myosin, 
at markedly differing rates. The fast re- 
action, in which 64 peptide bonds per mole ar 
cleaved, liberates the high molecular weight 
fragments. The slow reaction results from the 
splitting of about 240 peptide bonds and 
accounts for further extensive splitting in 
the liberated fragments. The pH-stat data 
when taken in conjunction with the other 
physical measurements strongly suggests that 
the liberation of these high molecular weight 
fragments results from a very rapid attack of 
the enzyme through transverse, "amorphous" 
regions in the myosin rod, while the slow re. 
action is a reflection of enzymatic attack ip 
the folded, or more crystalline segments of 
the rod. The light and heavy meromyosins are 
therefore not subunits of the rod, but repre. 
sent areas of the structure which are less 
susceptible to the rapid attack of the enzyme 
than are the transverse, "amorphous" bands, 
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CONVERSION OF D AND L=SERINE=3-C** 1 


RAT GLYCOGEN, Martin L,. Minthorn Jr¢, 


George A, Mourkides* and Roger E. 
Koeppe. Div. of Chemistry, Univ. of 


Tennessee, Nemphis. 

Carbons 1 and 2 of liver and muscle 
glycogen isolated from rats given an 
intraperitoneal injection of D or I= 
serine=3-C?*, have been assayed for 
radioactivity. When L-serine=3=C7* was 
used, the randomization of the tracer 
between carbons 1 and 2 was 70 to 90 
per cent. Deserine=3-C** gave randomil- 
ation ranging from 12 to 43 per cent, 
These data support the concept that 
Leserine is converted to glycogen via 
pyruvate (Chargaff and Sprinson, Je 
BioleCheme 151:273, 1943). In contrast, 
Deserine apparently enters glycolysis 
above pyruvate. (Supported by the 
Atomic Energy Commission) 
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ACID-SOLUBLE NUCLEOTIDES OF BOVINE THROMBO- 
(YTes. N.S J ter* 


tze. College of Veterinary Medi- 
cine and Dept. of Agricultural Biochemistry, 
Univ. of Minnesota, St. Paul. 

In conjunction with our studies on aplastic 
anemia, thrombocytes were isolated in the cold 
from normal calf blood by the method previous- 
ly described (Proce Soce Exp. Biol. Med. 96: 
42, 1958). The thrombocyte concentrates were 
contaminated with less than 1 erythrocyte per 
5000 thrombocytes. Acid-soluble nucleotides 
were extracted with cold perchloric acid. 

The extract was neutralized with KOH, ceutri- 
fuged and the supernatant solution was chro- 
mtographed on Dowex-1 anion exchange resin. 
The nucleotides were eluted with a linear 

ent of formic acid and ammonium formate, 
and fractions were located by their ultra- 
violet absorption at 260 m. Appropriate 
fractions were pooled, solvents removed, and 
component nucleotides identified by rechroma- 
tography, ratio of light absorption values 
at 275 and 260 ms, paper chromatography, and 
analyses for base, phosphorus and sugar. At 
least ten nucleotide fractions were separated, 
and the ATP was present in largest amounts. 
(Supported by U. S. Atomic Energy Comm. and 
PHS. 
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FIUORESCENT COMPOUNDS PRODUCED BY ER®MOTHECIUM 
ASHBYII. Donna A. Molner and Curtis G. Smith 
Tintr. by G. W. kidder). Mount Holyoke College 
6, 7-dimethyl--ribityllumazine, identified 
ty Maley (Fed. Proc. 17:268, 1954) and by Masuda 
(Pharm, Bull. 42375, 1956, et seq.) as an inter 
= Tn the biosynthesis of riboflevin by the 
ds Ashbya gossypii and Eremothecium ashbyii 
could aS soleted from strain NRRL os’ 
of E. ashbyii grown in a synthetic medium. Two 
other Srigitly fluorescent compounds were found 
in en alcoholic extract of the mold. Their Rf 
Yelues on paper chromatograms end their UV ab- 
sorption spectre differed from those of any com- 
pounds previously reported as accumleting in 
either of these molds. Adepjne is a precursor 
of riboflevin, and when 2-C~"-adenine was sup- 
plied to the culture the chromatogram of the 
new compounds geve a radioautogreph showing con- 
siderable incorporetion of the lebel. 
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TRANSPHOSPHORYLASES AND MUSCLE RELAXATION. 
J it L Dept, of Chemistry, 
Northwestern University, Evanston, I11. 
Glycerinated rabbit muscle fibers reversi- 
bly relax after contraction with 4mM ATP by 
the addition of a transphosphorylase system 
(creatine phosphate or phosphoenolpyruvate) 
plus a microsomal muscle fraction, in an 
environment of 0,15 M KCl and 4mM MgClo, at 
pH 6.5. In Marsh's system, however, the 
addition of the microsomal component alone 
without the transphosphorylating system 
appeared to suffice (Weber, Portzehl, Bendall). 
We were now able to show that, even in the 
Marsh experiment, transphosphorylation con- 
tributes greatly to preventing the volume 
shrinkage of homogenized myofibrils due to 
ATP. This is particularly noticeable if the 
transphosphorylating enzyme systems are used 
in conjunction with such minimal amounts of 
microsomal component which alone would pro- 
duce hardly any inhibition. Also, the 
myofibrillar ATP-ase, though not suppressed 
by the employed concentrations of microsomes 
or transphosphorylase and phosphagen alone, 
is effectively reduced by their combination, 
Our experiments show that the interaction of 
the microsomal component of muscle with a 
transphosphorylating system is an essential 
feature of relaxation. -- This work was aided 
by a grant from the Muscular Dystrophy 
Associations of America, Inc. 
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CHROMATOGRAPHY OF SOLUBLE PROTEINS 
OF RAT LIVER, Blake W. Moore(intr. by 
Ethel Ronzoni), Washington Univ. School of 
Medicine, St. Louis, Missouri. 

Normal rat liver was perfused and homo- 
genized with 0,25 M sucrose and the super- 
natent prepared by centrifuging. This was 
chromatographed on DEAE-cellulose, using a 
concave chloride gradient to 1.0 M, and the 
proteins consistently separated into at least 15 
fractions. When the activities of ten enzymes 
were localized in the fractions, most emerged 
as single sharp peaks, although several ex- 
hibited two or more peaks. The glycolytic 
enzymes, aldolase, isomerase and lactic de- 
hydrogenase, passed directly through the 
column at pH 8.0, while the shunt enzymes, 
glucose-6-phosphate dehydrogenase and 
6-phosphogluconic dehydrogenase, migrated 
more slowly. Recoveries of activities ranged 
from 20 to 100 percent. 
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REACTION OF N-ETHYL-MALEIMIDE (NEM) WITH INTACT ALTERED FEEDBACK CONTROL: . —_ FOR RESIST. Pu 
ERYTHROCYTES. S. A. Morell, Vv. E. arse and ANCE TO AN ANTIMETABOLITE. tern and Mu 
T. J. Greenwalt". aukee Blo er, Inc., Aided Friedman*. Dept. of 
and Dept. of Biochemistry, Marquette Univ. mmunology, Harvard Med. School, Boston ion. Ha 
School of iedicine, Milwaukee, Wis. Histidine and one of its analogues, DL-2. 

Evidence for a rapid and extensive reaction thiazole alanine (TA), inhibit the en enzymatic (a 
between NEM and intact erythrocytes has been synthesis of "compound III", an essential (+ 
obtained by spectral analysis at 300 mu, the intermediate in histidine biosynthesis. This fu 
wavelength used by Alexander (Analyt. Chem. appears to be a significant mechanism of ana. Fr 
30:1292, 1958) for the stoichiometric analysis logue action since the ability of histidine 28 
of thiols. Sheets et al (J. Appl. Physiol. analogues to inhibit "compound ITI" synthesis col 
9:145,1956., J. Lab. & Clin. Med. : > 1958) correlates well with their bacteriostatic pa 
observed that NEM does not hemolyze human effects. The levels of TA necessary for the pi 
erythrocytes and concluded that it does not inhibition of growth and of enzymatic activity (A 
react with the -SH groups of the intact cells. are similar, Furthermore, two mtants of th 
Washed human erythrocytes (0.5 ml.) were sus- Escherichia coli W selected for resistance to ce 
pended in isotonic 0.002M NEI at pH 6.8 (3.5 ml TA were found to produce altered enzymes which by 
Hendry phosphate +1 ml 0.01 M NEM) At varying had partially (strain D1L) or completely ra 
times (5-90 min.) an equal volume of 10% HC10), (strain UL) lost sensitivity to both TA and on 
was added to (1) stop the reaction, (2) depro- histidine. As a consequence of this change 0,. 
teinize effectively and (3) stabilize the NEM strain ULL has lost feedback control of histi- (M 
reagent. The 4D300 (€*620 in 5% HC10),) showed dine biosynthesis. Unlike the parent strain, ho 
that the reaction was complete in 60 minutes at it excretes histidine during and after expo- al 
25°C. The extent of reaction was not signifi- nential growth. In addition to inhibiting by 
cantly influenced by (1) temperature (25-37°C), enzymatic activity in the parent strain exoge- be 
(2) hemolysis before NEM addition or (3) sepa- nous histidine suppresses the formation of the im 
ration of the stroma from the hemolysate. As a enzymes for the synthesis of "compound III", 8. 
working hypothesis, it is assumed that NEM re- Although the latter effect is retained in fo 
acts stoichiometrically with the available strain ULL, it is inadequate, by itself, for pa 
thiol groups in intact erythrocytes. Under the the regulation of histidine biosynthesis: the Mu 
conditions of the test, about 14,00 uM of NEM mutant, unlike its parent strain, does not pr 
react per 100 ml RBC, equivalent to approxi- utilize exogenous histidine preferentially, th 
mately 3 moles -SH per mole of hemoglobin. a 

po 
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THE EFFECT OF ANAEROBIOSIS ON THE IN VITRO SYNTHESIS OF VIRUS SPECIFIC PROTEIN, co 
TRANSPORT AND METABOLISM OF SUGAR BY Gerald T. Mueller, S Von Zahn-Ulmann*, ® 
THE PERFUSED RAT Den geen E. Morgan, rner ° ftr of 
Ej sendit and D.M. intr. ~ Virusforechung, Tibingen, Germany and McArdle Ne 

ele Par paystot=, Ve Ventorbilt Univ., Memorial Laboratory, University of Wisconsin, 
and Biochem., Saabokies eee } ze Medical School, Madison. i 

When the heart was perfused with 1 | 

glucose in bicarbonate buffer at pH PR 2 mee Seek pllkaes tees ee - 

7-4 and 37°C, the aerobic utilization periods of infection, tissues were Cu 
of glucose was |,.3 eee ee and aliquots were incubated with leue in 
glucose space was 280 p1/, aero- dn a reaction mixture fortified with ATP a 
i increased the weil patie ° phosphocreatine, creatine-t hae ti 
r. and the glucose space to g++, crade enbryo meoleic acids, ani trist oe 

350 ynl/gm., paralleling an increase in phosphate buffer. After al rene d labeling ™ 
extracelluler(D-sorbitol-1-C**) space period carrier S-antigen was added to the an 
from 330.to 20 nl/gm. The addition flasks and the mixtures shaken vigorously is 
of 3x10-3 M phlorhidzin inhibited the with ether, Additional S-antigen was added st 
anaerobic glucose utilization by 75% to an aliquot of the soluble aquecus phase bee 
with no change in glucose space. and the immune precipitate formed by the Ww 
pera accelerated transport of addition of antiserum highly specific for the a 

@ non-metabolized pentose, L-arab- S~antigen, After extensive washing, the vy 
inose, by 100%. Aorobiceliz, insulin radioactivity at the tae precipitates wi on 
aa 6 ante —— . zetion to determined, The in vitro virus la 

r. and glucose space rose 
BS aes eed asta gst cuts, | Penn eects rete | 
the hormone increased the zation curred at 3 hours, and the activity declined re 
to 17.6 mg/gm/hr., but the glucose slightly over the next | hours. Omission of fr 
space fell to 312 p1/gm. These data the AfP-generating ayoten or variation of te 
indicate that the insulin effect on Mg++ inhibited incorporation into protein. of 
glucose utilization is due to acceler- The system was also sensitive to ribo- by 
ated glucose transport, whereas the nuclease, Homogenates, freed of nuclei, still vo 
anaerobic effect is due both to " ; : 
retained the capacity to incorporate leucin 
accelerated transport and to accelerat- into Seantigen, Addition of S-antigen or 
ed intracellular phosphorylation. intact virus to control homogenates did not 


yield S-antigen labeling. 
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PURIFICATION OF PARATHYROID EXTRACT. Paul L, 
Munson. Biol. Research Labs., Harvard School 
of Dental Med., and Dept. of Pharmacology, 
Harvard Med. School, Boston, Mass. 

A preparation of calcium-mobilizing hormone 
(Ml) with a specific activity (s.a.) of 380 
(+ 27%) units/mg protein has been obtained by 
further application of the procedure of 
Friedman and Munson (Biochim, et Biophys. Acta 
28:204, 1958; Fed. Proc. 173224, Hee It 
consists of extraction of ground frozen bovine 
parathyroid glands with hot HCl (pH 2), preci- 
pitation of the extract with ammonium sulfate 
(AS) in the cold, and column chromatography of 
the 30-40% AS precipitate on carboxymethyl- 
cellulose in 0.01 M acetate buffer (pH 4.68) 
by gradient elution with NaCl. The chromatog- 
raphy was repeated once to obtain the final 
product of highest potency, which eluted at 
0,18-0.21 M NaCl. A new method of extraction 
(Munson and Voelkel, unpublished) involving 
homogenization of the glands with 0.1 N HCl in 
a Waring blendor at 4°C for 1 minute, followed 
by the purification procedure above, has now 
been found to provide sharper fractionation, 
improved yield, and a final product of higher 
s.a., > 500 units/mg protein. The bioassays 
for CMH activity were all conducted in acutely 
parathyroidectomized rats by the method of 
Munson (Ann.N.Y.Acad.Sci. 60:766, 1955). To 
prevent or reverse oxidative inactivation of 
the hormone, cysteine HCl, 20 mg/ml, was added 
to all solutions for bioassay (Kenny, unpub- 
lished), a simplification of the procedure re- 
ported by Rasmussen (Science 128:1347, 1958). 
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CONVERSION OF SINGLY CARBON LABELED GLUCOSE TO 
FRUCTOSE. J.A. Muntz and R.E. Carroll.* Dept. 
of Biochemistry, Albany Med Ollege, Albany, 
New York. 

A method for converting glucose to fructose 
in high yield would be of considerable practi- 
cal importance because of the commercial avail- 
ability of glucose variously labeled with cl4, 
Current methods for effecting this conversion 
involving phosphorylation of glucose, isomeri- 
mation of the hexose phosphates, dephosphoryla- 
tion and separation of the resulting free sugars 
are tedious and give low yields of fructose. 
The method to be described is simpler ani gives 
an over-all yield of 80% or better. Glucose 
is reduced to sorbitol with NaHiy. After de- 
struction of excess NaBH,, removal of borate 
with methanol and desalting of the mixture 
with fon exchange resins, the sorbitol is oxi- 
dized to fructose in the presence of excess 
pyruvate, employing a coupled enzyme system 
consisting of rat liver keto-reductase and 
lactic dehydrogenase, The reaction sequence: 

Sorbitol + DPN <== D-Fructose + DPNH + H* 

Pyruvate + DPNH + Ht == Lactate + DPN 
Tesults in a nearly quantitative formation of 
fructose because of the favorable equilibriun 
toward the formation of lactate. The product 
of the reaction has been shown to be fructose 
by identification of the osazone, fermenta- 
bility by yeast and chromatographic behavior. 
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FRACTIONATION AND SPECIFICITY STUDIES ON STEM 
BROMELAIN. Takashi Murachi* and Hans Neurath 
Dept. of Biochemistry, Univ. of Washington, 
Seattle. 

The crude extract of the bromelain prepara- 
tion from the pineapple stem juice (Heinicke, 
Science 118:753, 1953) has hydrolytic activities 
toward casein, hemoglobin, benzoyl-L-arginine 
amide and ethyl ester; the specific activities 
toward these substrates relative to those of a 
crude papain preparation being 1, 4, 1/15 and 
1/20. Bromelain shows no or slight hydrolysis 
of leucinamide, carbobenzoxy-L-glutamyl-L- 
tyrosine or hippuryl-¢-phenyl lactate. With 
casein and BAEE the pH-activity curves show a 
broad peak between pH 6 and 8. The crude ex- 
tract was fractionated by XE-64 resin column 
chromatography with phosphate buffer at pH 6.05. 
The two main components, fractions 2 and 5, 
showed specific activities similar to each other 
toward casein and BAEE. Both were strongly in- 
hibited by Hg*t and reactivated by cysteine. 
Diisopropylfluorophosphate showed no significant 
inhibition, When fr. 5 was incubated with glu- 
cagon as substrate, the rate of the alkali- 
uptake due to hydrolysis as measured in a pl- 
stat indicated splitting of a limited number of 
peptide bonds. Both N- and C-end group analyses 
on the digest as well as amino acid composition 
study of the peptides separated from the digest 
by high-voltage paper electrophoresis showed 
that the adjacent two bonds, arg-ala and ala- 
glu(NH2), were alternatively hydrolyzed, leav- 
ing intact other bonds such as arg-arg and lys- 
tyr, which are readily hydrolyzed by trypsin. 
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STUDIES ON THE PROPERTIES AND BIOSYNTHESIS 
OF Toy+BACTERIOPHAGE INTERNAL PROTEIN. 
William T. Murakami*, Helen Van Vunakis and 
Lawrence Levine*. Grad. Dept. of Biochem., 
Brandeis Univ., Waltham, Mass. 

The detection and isolation of a To 
bacteriophage internal protein antigen have 
been described in previous communications 
(Fed. Proc. 1722040; Virology, Dec. 1958). 
The sulfur content of the internal protein 
was determined using radioactive technics. 
An immune precipitate ootgined by reaction 
of an alkali disrupted S’/-labeled phage 
preparation with specific antiserum to the 
internal protein contained 2.2% of the 
total bacteriophage sulfur. The diffusion 
constant of purified internal protein was 
found to be 8.7 x 10° pas = 700 by the 
technic of Oudin. Its amino acid compo- 
sition has been determined. Studies on the 
biosynthesis of the internal protein by T, 
infected E. coli B cells show a net 
synthesis 2 minutes after phage infection; 
DNA synthesis does not start until 6-7 

, Minutes after infection. The biosynthesis 
of internal protein and DNA are inhibited by 
the addition of chloramphenicol (20 ug/ml) 
0,3,4 and 5 minutes after phage infection. 
The addition of chloramphenicol 10 minutes 
after infection results in an inhibition 
of internal protein synthesis but has no 
effect on the rate of DNA synthesis from 
10-20 minutes. 
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THE EFFECT OF OXYGEN ON PHOTOSYNTHETIC PHOS- THE BINDING OF ADENOSINETRIPHOSPHATE BY MYOSIN, a 
PHORYLATION BY SPINACH CHLOROPLASTS. Tf. Na- Luddo B. Nanninga* and Wilfried F. H. M., IN 
kamoto, H. Nakamura,* and B. Vennesland. maerts. Cardiovascular Research Lab. and Dept, ’. 
Dept. of Biochemistry, Univ. of Chicago, of Medicine, Univ. of California, Los Angeles, it 
Chicago. Addition of stoichiometric amounts of adeno. 
A phosphorylation dependent on the photo- sinetriphosphate (ATP) to myosin leads to such 
oxidation of trichlorophenolindophenol by 0 rapid splitting that, as in other cases of . 
has been described by D. W. Krogmann in another enzyme-substrate compounds, traditional methods c 
abstract. The present report will describe the for studying binding are inapplicable. We have a 
effects of 0. on other chloroplastic photophos- developed a methodology to measure binding by yy 
phorylation fystens. 05 gives a strong stimla- first recording the light intensity from a mix. i. 
tion of photophosphorylation with cofactors ture of ATP and the firefly luciferase systen, 9 
such as N-methyl phenazine, menadione and FMN, and then adding a known amount of myosin by a | 
provided these cofactors are present in amounts rapid mixing device. This leads to a dimim- . 
which are suboptimal under anaerobic conditions. tion of the light intensity because of binding Ms 
With FMN as a cofactor, catalase or peroxidase and subsequent enzymatic hydrolysis, a situa- . 
can substitute for 0,. This effect appears to tion which is difficult to analyze. However, ) 
be due to mediation $f an oxidation by a photo- in the simultaneous presence of phosphoryl . 
peroxide. As the FMN concentration is increased, creatine and creatine phosphorylkinase, a wa 
the reaction rate in air and in N, first become steady state of light emission is reached after u 
equal, and then air inhibits. Ca can a rapid initial drop. The latter is ascribed, ca 
counteract the inhibition by air probably by de- in first approximation, to binding of ATP by te 
composing H,0,. Another photophosphorylation myosin. The results indicate that 1 molecule 
system will“bé described which ‘is dependent on of myosin (mol. wt. 420,000) has one binding Ca 
added hydroquinone, catechol or pyrogallol. site for ATP, but several aspects of the method it 
These polyphenols must be added in "substrate" require further investigation before the result ch 
rather than in "cofactor" amounts, and little is accepted as final. However, the result is in 
or no photophosphorylation is obtained at low in agreement with that obtained from the light- te 
0, tensions. Diethyldithiocarbamate, an inhibi- scattering response in actomyosin. wn 
tr of soluble polyphenol oxidase, stimulates co 
the aerobic photophosphorylation obtained with pr 
hydroquinone, quinone and N-methyl phenazine, an 
but not with FMN. The significance of these 
observations will be discussed. 
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ON THE MECHANISM OF LACCASE ACTION. T.Nakemura HOMOLOGOUS TRANSPLANTATION OF THE DOG KIDNEY 10 IN 
and A.S.Brill (Intr. by A.N.Richards), Johnson THE SPLENO-PORTAL VESSELS. P. Nathan*, Le J. cu 
Foundation, Univ. of Penna., Phila. Wilc’ UN 

Purified laccase was obtained from the latex Ben : May Institute for Medical BA 
of Rhus vernicifera by chromatography on ion Research of the Jewish Hospital and Medical Jol 
exchange resin. Its molecular weight was meas- Center of Cincinnati; Depts. of Physiol. and Ke 
ured as 120,000 and copper content was 0.22 Med., University of Cincinnati College of Med. 
which indicates that the enzyme has four atoms A kidney transplanted from one dog to anoth- sy 
of copper per molecule. Copper-free apo-enzyme er by vascular anastomosis is destroyed by ant+ gr 
was obtained by cyanide treatment and the diff- bodies presumably produced in the host spleen ter 
erence in magnetic suscept.bility between na- and lymph nodes. In view of the known ability on 
tive and apo-enzyme shows the existence of cu- of the liver to produce gamma globulins, we Th 
pric copper in the enzyme. The difference be- investigated the role of the liver in the me 
tween native and leuco-laccase was also measur- plantation rejection process. We have, there- the 
ed and the result showed the existence of cu- fore, connected the renal to the splenic vein tee 
prous copper in leuco form of laccase. Oxida- so that the blood draining the kidney enters Wi 
tion of leuco-laccase to blue laccase is a the portal system. The renal artery of the mi 
practically irreversible process, and a stoi- transplant was connected to the splenic or to as 
chiometric measurement by spectrophotometry the proximal end of the renal artery of the on 
showed that one molecule of oxygen oxidizes 4 hoste Fifteen surgically successful homologous to: 
atoms of copper. The reaction mechanism con- transplants have been performed. The animals tha 
sists of an irreversible oxidation accompanied were killed from one to eight days after the wa: 
by transfer of four electrons per one molecule operation. Eleven of the homologous transplants spe 
of oxygen utilized. Kinetic investigation by increased their weight as much as six fold. A L5 
spectrophotometry showed no evidence of the ex- large part of the additional weight was due to dor 
istence of oxygen-copper complex. Laccase oxi- the accumlation of blood i: the kidney. The uri 
dizes polyphenols, p-phenylenediamine and as- high venous pressure found in the portal system act 
corbic acid which are all divalent reductants could not be responsible for the increased stu 
while laccase copper reacts as a monovalent ox- weight because similarly prepared autotrans- of | 
idant. This fact suggests redical formation in plants do not enlarge significantly. (Supported iso 
laccase reaction. By using a Rankine balance in part by the Josiah Macy, Jr. Foundation) cat 
for volume paramagnetic susceptibility measure- con 
ments combined with a rapid flow apparatus,some 
evidence was obtained about the mechanism men- 
tioned above. 
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EXCHANGE OF INSULIN AMIDE GROUPS WITH AMINES 
AND HYDROXYLAMINE. A. Neidle*, M.J. Mycek*, 
D,D. Clarke* and H. Waelsch, Columbia Univers- 
ity and New York State Psychiatric Institute. 

Purified extracts of soluble protein from 
guinea pig liver and other mammalian organs 
catalyze the exchange of the amide group of 
pound glutamine of certain proteins with added 
amines or the&-amino group of protein bound 

(A. Neidle, M.J. Mycek, D.D. Clarke and 
H, Waelsch, Arch. Biochem. Blophys. 77: 227, 
1958). Since the substrate activity of various 
oteins is not a function of their glutamine 
content, it is possible that the reactivity of 
a particular glutamine residue is influenced by 
ng amino acids. This study has been 
greatly facilitated by the finding that in ass- 
acid-soluble proteins and peptides for 
substrate activity hydroxylamine can be used in 
lieu of C14-labeled amine and the extent of in- 
corporation estimated colorimetrically by the 
ferric chloride reaction, 

When insulin was incubated with the enzyme, 
Ca** and C4-methylamine, 90% of the radioactiv- 
ity was subsequently found in the isolated A- 
chain, The A-chain isolated from non-labeled 
insulin incorporates hydroxylamine as do pro- 
teolytic digests of insulin or casein. The 
enzymatic activities which catalyze the in- 
corporation of amines or of hydroxylamine into 
proteins or peptides are both dependent on Catt 
and parallel each other during purification. 
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INCORPORATION OF ONE-CARBON PRE- 
CURSORS INTO PYRIMIDINES OF E.COLI- 
UNINFECTED AND INFECTED WITH TZ 
BACTERIOPHAGE. Fugees W. Nester® and 
John Spizizen, Dept. icrobiology, Western 
Reserve Univ., Cleveland. 

A study of the pathways of pyrimidine bio- 
synthesis in T2 phage-infected and uninfected 
growing cultures of E. coli was made by de- 
termining the extent of incorporation of radio- 
active one-carbon units into DNA pyrimidines. 
The specific activity of thymine and hydroxy- 
methylcytosine (HMC) wag only 10% that of 
the purines when either C** formate or for- 
maldehyde was used as the one-carbon donor. 
With glycine-2-C!* the labeling of the pyri- 
midines was 40% that of the purines. The 
most efficient precursor of the pyfimidine 
one-carbon unit was serine-3-C’’, which led 
toa higher specific activity in the pyrimidines 
than in the purines, When desoxycytidine (DC) 
was added to the phage-infected cultures, the 
specific activity of the HM was increased 
.5 times with serine-3-C** as the one-carbon 
donor, but thymine was unaltered, Desoxy- 
uridine (DU) did not increase the specific 
activity of either the thymine or HMC. Similar 
studies were conducted on a PABA-less mutant 
of E. coli. A comparison of the patterns of 
isotope incorporation in this mutant from one- 
carbon donors under different nutritional 
conditions will be discussed. 
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NUCLEIC ACIDS OF NITROGEN DEFICIENT CHLORELLA 
. P, Newmark and Y. Fujimoto*. Dept. 

of Biochemistry, Univ. of Kansas, Lawrence. 

The purpose of this study was to examine 
the nucleic acid content and base composition 
of Chlorella when the alga was cultured on com- 
plete and on nitrogen free media. After 6 days 
on nitrogen free medium the number of cells in- 
creased 168% and dry wt. 153%. Nitrogen defi- 
cient cells, compared with normal cells (1.00) 
on a dry wt. basis, contained: nucleic acid, 
0.24; protein, 0.45; chlorophyll, 0.22; non- 
protein nitrogen, 0.33. Several phosphate frac- 
tions also decreased in amount: hot TCA ext. 
non-nucleic acid P, 0.65; cold TCA ext. inorgan- 
ic P, 0,14; cold TCA ext. organic P, 0.60. By 
contrast the alcohol/ether soluble P increased 
22%. Molar base ratios of the nucleic acids of 
normal cells were: A, 10; G, 9.6; U, 9.3; C, 
9.1. Nitrogen-deficient cells had the ratios: 
A, 10; G, 6.7; U, 5.93 C, 9.6; showing a marked 
drop in the relative amounts of guanine and 
uracil. DNA, from uracil/thymine ratios, com- 
prised only 5-10% of the total nucleic acids in 
normal or nitrogen deficient cultures. When 
nitrogen deficient cells were returned to a can 
plete medium the concentrations of nucleic acid 
(also base composition), protein and hot TCA 
ext. non-nucleic acid P rose to normal or above 
normal values more rapidly than did cold TCA 
ext. P or chlorophyll. The significance of 
these results will be discussed. 
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PROPERTIES OF UNIVALENT FRAGVENTS OF RABBIT 
ANTIBODY. Alfred Nisonoff and Donald Woernley*, 
Depts. of Biochemistry and Riophysics, Roswell 
Park Memorial Inst., Buffalo, N. Y. 


Porter (Nature 182:670, 1958) demonstrated 
that hydrolysis of rabbit anti-protein anti- 
bodies with papain yielded two active, chroma- 
tographically-separable fractions (evidently 
univalent) and other material. The evidence 
for activity was the capacity to block precip- 
itation of untreated antibody. By using anti- 
hapten antibody (anti-p-azobenzoate) and bind- 
ing studies, we have obtained quantitative 
information as to the effect of treatment with 
papain on the number of intact combining sites 
and the equilibrium constant for their specific 
interaction with hapten. On treatment with 
small amounts of papain, the sedimentation 
constant of the antibody decreased from 7 S to 
3.4 S with a reduction of less than 10% in 
either the number of intact combining sites or 
the average K3; no 7 S material remained. The 
average mol. wt. (sedimentation-viscosity) had 
decreased from 160,000 to approximately 50,000. 
With larger amounts of enzyme, the peak at 
3.3-3.5 S persisted, but more dialyzable 
material was produced and the decrease in bind- 
ing capacity was slightly greater. Similar 
results were obtained with a y-globulin frac- 
tion of the antiserum or with specifically 
purified antibody. The technique should permit 
quantitative study of the effects of 
increasingly drastic hydrolytic procedures on 
the properties of univalent fragments. 
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REACTIONS OF LACTIC DEHYDROGENASE FROM VARIOUS DISTRIBUTION OF C14 IN GLYCOGEN GLUCOSE OF EC 
RABBIT ORGANS AND SERUM WITH ANTI-RABBIT MUSCLE RABBIT POLYMORPHONUCLEAR LEUKOCYTES. P, LIE 
LACTIC DEHYDROGENASE. Jerome S. Nisselbaum* and Noble, R. L. Stjernholm and A. Se Weis out 
Qscar Bodansky, Sloan-Kettering Institute for ntr. « Gest). pt. Oo; Dep 
Cancer Research, New York, N.Y. Dept. of Biochemistry, Western Reserve Univer. 

Antibodies to purified rabbit muscle lactic sity, Cleveland, Ohio. vit 

dehydrogenase (LDH) have been produced in roo- Leukocytes obtained from rabbits by perito. fra 
sters by several workers (Mansour, et.al. Brit. neal irritation with casein were incubated 567 
J.Pharm, 9:182,1954; Gregory and Wroblewski,J. with acetate -1 and <2 and pyruvate -1,2, tre 
Immunol., 81:359,1958). In the present investi- and =3-Clh, the cll distribution pattern in Sep 
gation the precipitation and inhibition of rab- the glycogen glucose was determined by degrag tai 
bit muscle LDH by its antiserum was studied at ation with Leuconostoc mesenteroides. With ali rea 
varying concentrations of the components. No of the above substrates ’ of the hexoge 1, 
enzymic activity can be recovered from antigen— Cll activity was located in the Ch, 5 and 6 hea 
antibody precipitates by treating with concen- unit. Acetate-1 beled C= p Sea 
trated salt solutions or by adjusting the pH whereas acetate -2-C-4 was incorporated into a, 
suspensions of the precipitate; nor can any re- C-h, C-5 and C-6 in the approximate ratio Fra 
versal of inhibition be obtained in the super- 50:100:100. With pyruvate <1, <2 and =k due 
natants. In a standardized test system, anti- the C=, C-5 and C-6 respectively of the tra 
rabbit muscle LDH inhibits LDH from various rab- glycogen glucoses had the highest activity, con 
bit organs to differing degrees. The amount of These data suggest that the Krebs cycle is in TPN 
antibody causing 90% inhibition of enzyme from volved in the incorporation of acetate into the | the 
muscle inhibits 75% of the enzyme from liver, hexose unit. Pyruvate on the other hand fra 
30% of the enzyme from kidney, and only 15% of follows a more direct path. This may involves | to: 
the enzyme from heart. The degree of purity of reversal of the phosphoenol pyruvate kinase the 
these LDHs has no effect on extent of inhibitim reaction. The highly asymmetrical distribution | i a 
by antienzyme. About 30% of the LDH present in of label in the hexoses may be a result of sug 
normal rabbit serum is inhibited in the same aldolase or transaldolase exchange mechanisns pho 
test system. The hepatotoxic agent, CCL,, operating in leukocyte glycogen synthesis, act 
causes a 40-fold increase in serum LDH. Inhib- (Supported by a grant from the Public Health geni 
ition by antienayme is then 75%, corresponding Service.) tes 
to that observed with rabbit liver extracts. lip 
These results indicate a possibility of deter- shi 
mining the organ of origin of some serum act: 
enzymes by reactions with antienzymes. 
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THE CELLULAR PENETRATION OF AMINO ACIDS IN RAT COLLAGEN PARTITIONS IN DEVELOPING CONNECTIVE PRE 
TISSUES STUDIED WITH  -AMINOISOBUTYRIC ACID. TISSUE. Nancy L. Noble and Robert J. Boucek RIV 
M. W. Noall and D.M. Kipnis (intr. by M. Cohn). (intr. by Walter B. Dandliker). Howard Hughes Cun 
Washington Univ. School of Medicine, St. Louis. Medical pear Miami, Fla. per 

The cellular penetration of an amino acid Collagen of 8, 12, and 20-day old biopsy bum 
can be examined independently of its other meta- connective tissues from 31 male and 31 female yie 
bolic transformations with the non-metaboliz- mature rats was partitioned into three frac- rid 
able amino acid « -aminoisobutyric acid-1-Cl4 tions by successive extractions with 0.45 M sev 
(AIB). The relative concentrating ability of NaCl (pH 7-5), and 0.1 M citrate buffer ot 
rat tissues as measured by the steady-state con- (pH 3.5). The distribution of collagen (cal- Tat 
centration gradient (intracellular/extracellu- culated from hydroxyproline content) of 10% 195 
lar concentration) maintained at different plas- (soluble in 0.45 M NaCl), 5% (soluble in 0.1M J pep 
ma levels was found to be in the order of liver) citrate) and 65% (insoluble) was the same for led 
heart> diaphragm) gastrocnemius. At plasm both sexes and at the 3 tissue ages. Collagen | res 
concentrations ranging from 3.1 x 107° M to content (mg./gm. sponge implant) was increasel | gly 
2.75 x 107M, the steady-state concentration significantly with tissue age in both sexes ani J of 
gradient remained constant for liver (30), was significantly greater in the insoluble of | 
heart (27), diaphragm (7) and gastrocnemius fractions of 8- and 20-day old male tissue that f ati 
(3.5). At plasma levels higher than 3 x 107M, in comparably aged tissues of the female. Te ff bum 
the steady-state gradients decreased. The or- amount of labeled hydroxylysine (counts per cat 
der of the rates with which the various tissues minute/gm. sponge implant) determined 26 th ly 
reached a steady-state at low plasma levels of after the intraperitoneal injection of 2-C = 1 
AIB corresponded to the order of their concen- lysine indicated that the distribution of de phe 
} nae ; novo collagen, 13% (0.45 M NaCl), 2% (citrate) — ing 

ng ability. The penetration mechanism in 

muscle was also studied in an intact in vitro and 65% (insoluble), was similar in both sex@: 9 tir 
diaphragm preparation by measuring net flow The total amount of labeled hydroxylysine in rid 
rather than changes in steady-state concentra- the 3 fractions did not change with tissue 9% § (jf; 
tions. Amino acid entry has the characteris- 20-day old tissue from the male contained & cow 
tics of an active transport system exhibiting significantly greater amount of tagged hydroxy 9 con 
Michaelis-Menten type kinetics and temperature lysine than comparably aged tissue from the Net 
dependence with a Q10 of 2.0. During anaero- female. dis 
biosis, the rate of AI8 entry was markedly di- not 
minished, indicating that, the muscle cell men- of 1 
brane is relatively impermeable to the free 

diffusion of amino acids. 
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MECHANISM AND REVERSIBILITY OF DPN-LINKED 

LIPOIC DEHYDROGENASES. G. W. Notani* and I. C. 
Qunsalus. Biochemical Laboratories, Chemistry 
Department, University of Illinois, Urbana. 

The lack of lipoic acid reduction by DPNH 
with lipoic dehydrogenase of Escherichia coli 
fraction B (Hager, et al., J. Am. Chem. Soc.75, 
567, 1953) and L toc mesenteroides 
fraction II (Notani, et al., A.C.S. Abstracts, 
Sept. 1958, 3c) bas been studied in further de- 
tail in view of the free reversibility of the 
reaction catalyzed by L. mesenteroides fraction 
I, the a-ketoglutaric dehydrogenase from pig 
heart, and Straub's diaphorase (Sanadi and 
Searls, and Massey, Biochim. et Biophys. Acta, 
#4, 220, 1957, and 30, 205, 1958, respectively). 
Fraction B from E, coli has been found to re- 
duce lipoic acid with DPNH provided the concen- 
tration is 6 x 10°° M or less, but with higher 
concentrations the rate is decreased markedly. 
1PNH 10~* molar does not inhibit the reduction. 
The reduction catalyzed by L. mesenteroides 
fraction I does not show inhibition by DPNH up 
to3.0 x 10° molar. K,, for DPNH and DPN for 
the fractions B and I are in the range of 1077 
Mand 10-* M, respectively. On Massey's 
suggestion that lipoic dehydrogenase and dia- 
phorase are identical enzymes, the diaphorase 
activity of the most purified lipoic dehydro- 
genases from E, coli and L. mesenteroides were 
tested and found to be about 30 times the 
lipoic dehydrogenase activity. The relation- 
ships of the several lipoic dehydrogenase 
activities will be discussed, 
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PREPARATION AND ANALYSIS OF A GLYCOPEPTIDE DE- 
RIVED FROM OVALBUMIN. R. H. Nuenke* and L. W. 
Cunningham. Vanderbilt Univ., Nashville, Tenn. 
arsteslytic degradation of denatured oval- 
bumin has been applied in a variety of ways to 
yield a digest in which the single polysaccha- 
ride moiety of the molecule remains attached to 
— peptides (Cunningham, et al., Biochim. 

et Biophys. Acta 26:660, 1957; Johansen, et al. 
Fature Or 1305, 1958; Jevons, Nature 18131316, 
1958). The close relationship of these glyco- 
peptides has made isolation difficult and has 
led to some apparent discrepancies in reported 
results. We have succeeded in obtaining pure 
glycopeptides by counter current distribution 
of the dinitrophenyl derivatives of the mixture 
of glycopeptides obtained by previous fraction- 
ation of trypsin-chymotrypsin digests of oval- 
bumin, Analysis of the major component indi- 
cated the following composition: aspartic acid, 
1; leucine, 23 threonine, 1; serine, 1; valine, 
1; glucosamine, 2; mannose, 5; 0,N-di-dinitro- 
phenyl tyrosine, 1. Carboxypeptidase studies 
indicate that the sequence is tyr. asp. (leu, 
thr, ser) val. leu., and that the polysaccha- 
tide is attached to the aspartic acid residue. 
Of the two secondary components obtained by 
counter current distribution, one was found to 
contain N-terminal aspartic acid and the other, 
N-terminal tyrosine. These results will be 
discussed with relation to the discrepancies 
Noted above and in connection with the problem 
of the carbohydrate-peptide linkage. 
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EARLY EFFECTS OF IONIZING RADIATION ON DNA 
SYNTHESIS IN VIVO, Oddvar F. Nygaard (intr. 
by J. P. Chandler). AEC Biological Effects 
of Irradiation Laboratory, Univ. of Michi- 
gan, Ann Arbor. 

It has been repeatedly suggested that 
ionizing radiations affect DNA synthesis 
differently at high and low dose levels. 
Thus, a low dose of radiation will delay 
the onset of DNA synthesis whereas a larger 
dose will also inhibit the process of syn- 
thesis directly. Short terp (8 min.) incor- 
poration of thymidine-2-Ccl* into DNA of 
small intestine and spleen was used to det- 
ermine the rate of DNA synthesis. The rad- 
iation was delivered from a Co° source and 
the duration of exposure was uniformly one 
minute. At all dose levels tested, in the 
range 100 to 4,600 rep, immediate decrease 
in the incorporation of thymidine was ob- 
served. After the largest doses this de- 
crease was progressive and sustained. After 
low and intermediate doses the incorporation 
decreased during the first 10 to 20 minutes, 
then leveled off or increased prior to a 
final and more sustained decrease. The re- 
sults suggest that ionizing radiations at 
all dose levels affect DNA synthesis direct- 
ly. The immediate inhibition is at least 
partially reversible. The secondary and sus- 
tained inhibition appears highly dose depen- 
dent. Finally, with regard to the early 
effects of radiation, the delay in onset of 
DNA synthesis becomes quantitatively impor- 
tant only at the lowest dose levels. 
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THE IMPORTANCE OF CARBONIC ANHYDRASE IN THE 
ACCUMULATION OF COp BY TISSUES. R. J. Oechslin 
and G. Nichols, Jr. (intr. by H. e). 

ochem., Harvard Medical 
School, Boston, Mass. 

We have suggested from previous studies 
that the faster uptake of C02 in brain than in 
muscle during acute respiratory acidosis might 
be due to the carbonic anhydrase activity of 
the former. To test this hypothesis nephrec- 
tomised rats were divided in groups: controls, 
Diamox treated, controls and Diamox treated 
exposed to 20% COo for 30 min. With Diamox 
alone pCO and total COs in blood, muscle and 
brain increased without major change in pi, 
suggesting that the release of CO> from blood 
in the lung was » resulting in reten- 
tion of COo in blood and. tissues. 
previous experiments, CO accumlated in brain 
cells at a greater rate than in muscle fibers 
in normal animals exposed to C02 for 30 min. 
In Diamox treated animals exposed to C02 this 
pattern was reversed- uptake was slightly 
greater in muscle than brain. Since in the 
physiological pH range the major fraction of 
total intracellular CO> probably exists as 
HCO3~ ion, its rate of accumulation depends on 
the rapidity of hydration of the gas. These 
findings support the hypothesis that C02 passes 
the cell membrane in gaseous form and that in 
brief experiments the presence of greater car- 
bonic anhydrase activity in brain is responsi- 
ble for its more rapid uptake of C02. When the 
enzyme is inhibited, muscle uptake is higher 
than brain because of the larger amount of 
buffer present in these cells. 
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EPINEPHRINE OR NOREPINEPHRINE DETERMINATION AS 
THE BISULFITE ADDITION COMPOUND OF ADRENOCHROME 
OR NORADRENOCHROME. M. J. Oesterling and 

R. L. Tse*, Dept. of Physiol. Chem., Woman's 
Med. Coll. of Pa., Philadelphia, Pa. 

Conversion of adrenochrome or noradrenochrome 
to the corresponding bisulfite addition product 
at pH 5 yields compounds which are mch more 
stable than the original red “aminochromes" and 
which have absorptions at the maxima, 37 and 
350 millimicrons respectively, 3 to times as 
intense as the aminochrome maxima in the visible 
spectrum. Conditions have been defined which 
produce a strictly linear relationship between 
concentration and optical density. After oxida- 
tion with iodine and decolorization of excess 
with thiosulfate, sodium sulfite is added to the 
reaction mixture in acetate buffer, pH 5. De- 
colorization occurs almost instantly and the ab- 
sorption peaks appear. These peaks increase 
gradually and reach a constant value on standing 
overnight. Isolation of the bisulfite addition 
compound of adrenochrome has been reported by 
van Espen (Pharm. Acta Helv. 33: 207, 1958) and 
by Heacock (private commnication). As postu- 
lated by van Espen, addition occurs at carbons 
k and 7 across the diene. Addition of this kind 
to an aminochrome is contrary to distribution 
of electrons consequent to polarization of an 
a, @-unsaturated carbonyl compound. It is 
herein proposed that 1,l-addition occurs across 
the « ,# «unsaturated Cy carbonyl, placing the 
sulfonate group at the juncture between the two 
rings. 
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THE CONVERSION OF MEVALONIC ACID TO 
A ante OLEFINIC ACID BY A RAT LIVER EX- 
T. James L. Ogilvie, Jr.* and Robert 

ee Langdon. Dept. of Physiological Chemistry 
Johns Hopkins Medical School, Baltimore, Md 

The role of mevalonic acid (MVA) as an 
intermediate in squalene and cholesterol bio- 
synthesis is now well established; however, 
very little is known concerning the identity of 
any dimeric or trimeric metabolites of MVA. 
It has been found that the incubation of 2-C14- 
MVA with a dialyzed high speed supernatant 
fraction of rat liver leads to the accumulation 
ofa c!4-jabeled long-chain olefinic acid (I). 
In the presence of microsomes, this long- 
chain acid does not accumulate but instead the 
radioactivity appears in the nonsaponifiable 
lipids. A second acid (II) which appears to 
have attached at least one very polar group 
has also been isolated in much smaller quan- 
tities from this same incubation mixture. A 
study of the structure of this metabolite is 
now in progress and the results of this study 
will also be presented. 
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THE ROLE OF METHIONINE IN BACTERIAL LIPID ae 
SYNTHESIS. William M. O'Leary (intr. by P, 1B 
Schlenk). Div. Biol. and Med. Research, Ch: 
Argonne Natl. Lab., Lemont, I11. Th 


Escherichia coli grown in medium containing 
me thionine- cls an and a methionine antimetabo- co 
lite has been reported to contain radioactive or 
lipid fractions (Wang et al., J. Biol. Chem, ne 
188: 759, 1951). To study this phenomenon ip po 
some detail, E. coli, strain 113-3 (a methio- be 





nine- -requiring mutant) was grown in chemically ac. 
defined medium containing 2 mg per cent of as' 
methionine-C*"Hs (specific activity approx, ch 
150,000 cpm/mg); 66% of the methionine supplies tr 
in the medium was utilized by the bacteria, ba 
Cells so grown were dried, hydrolyzed and wh 
extracted to obtain free and bound lipids, on 


which contained approximately 24% of the radio. ce 
activity present in the whole cells. The crude si 


lipids were then fractionated into fatty acids as 
and nonsaponifiable material. Less than 24 of wa 
the radioactivity of the crude lipid fraction bu 


appeared in the nonsaponifiable material, the 
remainder being in the mixed fatty acids. The do 





fatty acids were then separated by a reversed- Bo 
phase chromatographic technique. The fatty tr 
acid spectrum of this bacterium and the specif. an 
ic activity of each fatty acid will be de- an 
scribed. A similar investigation using ce 
Lactobacillus arabinosus, an organism normally ad 
requiring methionine, is presently under way, th 


(Work performed under the auspices of the U, §, 
Atomic Energy Commission. ) 


1173 


THE CONVERSION OF RADIOACTIVE B-CAROTENE 
TO VITAMIN A IN THE 1. of Med., Cainosvill 
Univ. of Florida Coll. of Med., Gainesville, 
Uniformly labeled C14 g-carotene was syathe- 
sized biologically by gr Chlorella 
gidosa in the presence of C*"02, Eedisentin 
S-carotene was suspended in Tween 80 or in 
plasma and given to rats by stomach tube, iatre 
duodenal injection, or by injection into ligste 
intestinal loops, Vitamin A was isolated 
phically as its p-phenylaszobensoate 
or as retinene, Fasting, Tween 80 injectica, 
prior B-carotene feeding, ether anaesthesia, 
and the method of B-carotene suspension had 
little effect on the conversion rate, Kinetic 
studies indicated that intestinal P-carotene 
was maximal in less than 30 minutes, that iat- 
estinel vitamin A peaked at 60 to 90 minutes, 
and that liver vitamin A was maximal after thr 
hours, Both S-carotene end vitamin A appeared 
in the top lipid layer of intestinal homogen- 
ates. Wo significant amount of vitamin A wes 
found in the intestinal lumen, and no apprec- 
fable accumulation ef other products was obser’ 
ved, The data support the hypothesis that the 
intestine is the primary site for this conver- 
sion, (Aided by a grant from the U.S. Public 
Health Service) 
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AMINO ACID CONCENTRATION ACROSS AN ARTIFICIAL 
MEMBRANE OF CELLS. D. L. Oxender* and H. N. 
Christensen. Dept. of Biological Chemistry, 
The University of Michigan, Ann Arbor. 

The unequivocal occurrence of transcellular 
concentration, for example in the renal tubule 
or alimentary mucosa, lends support to the 
necessarily indirect evidence for active trans- 
port of solutes into or out of cells. We have 
been able to secure concentration of amino 
acids across an artificial membrane of Ehrlich 
ascites carcinoma cells, and to show common 
characteristics for such transcellular concen- 
tration and intracellular accumulation. A 
barrier resisting sucrose migration results 
when tumor cells are collected by mild suction 
on a Millipore filter to a depth of about 5 
cells. When 0.010 M glycine was placed on each 
side in Krebs-Ringer bicarbonate medium, ng 
asymmetry resulted until pyridoxal (ca.107/M) 
was placed on one side, whereupon the distri- 
bution ratio rose to 1.17 in favor of the 
opposite side, the opposed glycine and pyri- 
doxal gradients gradually subsiding together. 
Both transcellylar and intracellular concen- 
tration occurred with monocarboxylic a-methy- 
amino acids and did not occur with tertiary 
amino acids nor at O°. Accordingly, trans- 
cellular concentration can occur as a special 
adaptation of accumulation into cells, and 
the latter must indeed be concentrative. 
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INSULIN ACTIVITY OF SERUM BY THE MOUSE- 
DIAPHRAGM TECHNIQUE. J. Oyama* and R. L. 
Grant. Div. of Pharmacology, Food & Drug 
Admin. U. S. Dept. of Health, Education, & 
Welfare, Washington, D. C. 

Dialyzed serum samples were analyzed by the 
mouse-diaphragm technique for insulin activity 
in stimulating glucose uptake (Oyama and Grant, 
Fed, Proc. 17:286, 1958). Similar log dose- 
Tesponse curves were obtained for insulin added 
to dialyzed serum, bovine serum albumin, or 
buffer solutions. The measured insulin activi- 
ty was not affected by varying the serum or 
albumin concentrations. Dialyzed sera from 
fasted diabetic rats showed no insulin activity 
or inhibitory effect on added insulin. The 
effect of changing blood glucose concentrations 
on circulating insulin levels was studied. 

There was no detectable increase in circulat- 
ing insulin activity in rabbits following oral 
or intravenous glucose administration (1 gm/kg). 
Aslight decrease in activity was noted 15 min. 
after the administration. Preliminary clear- 
ance studies of I,.V. administered insulin 

(l u./kg.) showed a significant increase in the 
disappearance rate when glucose was given I.V. 
to maintain the blood glucose level over 200 mg. 
per cent. 








Pahl 


1176 
COENZYME Q. V. DISTRIBUTION OF COENZYME Q)9 IN 


ANIMAL TISSUES. A. C. Page, Jr.¥, Bruce 0. 
Linn®, Paul H. Gale™; => Clifford 
H. Shunk® and Karl Me & 
Dohme Research Laboratories, Rahway, Ne Je 
Coenzyme Q19 was isolated from the lipids of 
beef heart mitochondria by Crane, Hatefi, Lester 
and Widmer (Biochen, Biophys. Acta 220, 
1957). We have conf and their 
isolation of Qo from wed hearts; gore and 
syntheses are reported (J. Am. Chem. Soc. 
4752-4753, 1958). Coenzyme Go melts at 19.5- 
50.5°, and in carbon disulfide showed infrared 
bands at 6.03, 6.18, and 7.90 u. The existence 
of structurally related coenzymes 96, Q7, 9g and 
(Lester, Crane and Hatefi, J. Am. Chem. Soc., 
38 4751, 1958) gave added incentive Tor new de- 
Finitive data of the identity of the Q in human 
and other animal tissues. We isolated crystal- 
line Qo from human hearts and observed no evi- 
dence for the presence of another Q. Crystal- 
line Qo was also isolated from beef striated 
muscle, but in lower yield. Coenzyme Q0, 
identified by spectra and Rf's, has been found 
in the heart tissue of pigs, chicks, turkeys, 
rabbits and in beef and lamb kidneys. Crystal- 
line Qj9 has been reported from pig and horse 
hearts by others. ‘The knowledge that coenzyme 
Qo appears in human and many laboratory and 
farm animal tissues is basic to further studies 
directed to the significance of com@mzyme Q)9 in 
human and animal metabolism, 
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INCORPORATION OF P=32 ORTHOPHOSPHATE INTO PROS- 
TATE NUCLEAR AND CYTOPLASMIC RNA OF NORMAL AND 
CASTRATE RATS, Herbert B. Pahl (Intr. y W. Je 
Darby), Dept. of Biochemistry, Vander Univ., 
Nashville, Tenn. 

Studies of the incorporation of P-32 into 
muclear (nRNA) and cytoplasmic (cRNA) RNA of 
growing tissues have shown a more rapid and ex- 
tensive incorporation into nRNA than into cRNA. 
Such studies have not yet been carried out with 
hormonally-dependent tissues. In this study 
the time curve of P-32 incorporation into nRNA 
and cRNA of normal adult rat prostate has been 
determined, and the incorporation into these 
fractions compared in the normal adult and 
during regression following castration. Groups 
of control and h-day castrate adult rats were 
injected with P-32 (0,2-0.4 mc, ip) 12 hrs. 
before sacrifice, Alkaline hydrolyzates of the 
MRNA and cRNA fractions from pooled tissues 
were separated into constituent mononucleotides 
by paper electrophoresis. In both the control 
and castrate rats, and for both nRNA and cRNA, 
the specific activity of adenylic acid is the 
highest and that of guanylic acid the lowest. 
Castration results in lower specific activities 
of the mononucleotides of both the nRNA and 
cRNA, with a more marked effect on the cRNA 
(45-58% of control) than on the nRNA (18-28% of 
control). 
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FURTHER STUDIES ON THE STRUCTURAL SPECIFICITY EFFECT OF AMINO ACIDS ON PYRIDOXAL UPTAKE By si 
OF THE TRANSPORT OF GLYCINE AND IfS DERIVATIVES CELLS. Prahbat R. Pal (intr. by T. R. Riggs), Jol 
IN EHRLICH CELLS, C. M. Paine and E, Heinz, Dept. of Biological Chemistry, The University tT 
George vachington Taiv. a of Michigan, Ann Arbor. Ya 

ous vatives o ne ng 
their optical isomers, have been tested for = gy a celle ere stain is 
their affinity in the glycine rt system Ne ee quickly teke sags phe 
r ty glycine transport system, amount increasing directly with the extracell. | jor 
4s in our previous studies (J.Biol.Chem. 233: ular concentration until the cells contain 
wit 
1488, 1958), etition and exchangeability 
roughly 20 millimoles of pyridoxal per kilo dex 
with glycine~ were taken as criteria of this gram. Below this level the cells attain oa 
transport affinity, The effect of substitutions wien » we 
weight basis, a concentration 1.5 to 1.6 times rat 
at the&-C atom wes comparatively mall and 
SE ith thd Seanthe chinteal Christ the extracellular level. The same equilibria als 
es Dee rd by — is reached from either side. When glycine hea 
et al in accumlation studies. Substitutions at 
TEs diakeash atone satlaneel die: tapsehenes of (10 mM) is added to the suspending fluid, pyri. | 
this group. Its replacement by a sulfonate group — (0.5-2 sif) 1s taken up to a Ller ea am 
ent, but when 2,4-diaminobutyrate is added 
abolishes the trensport affinity and also redu- doxal is taken up more strongly , pal 
ces the pK of the amino group by several units, pyri Pp “d ace 
may perhaps deter pyridoxal uptake by forming is 
These two effects, however, are not necessarily 
related to each other, since taurine, corres- a nonpermeating complex outside the cell but tre 
pondingly, does not compete with p-alanine, only if little pyridoxal can reach glycine sis 
accumulated within the cell. In contrast, to 
though the difference between the respective ep eae t eith 
pE's of these two analogs is much maller, Amom PY: must either accompany or reach some Mor 
of the accumulated diaminobutyrate. Similar 
derivatives with substitutions at the amino ++ 
contrasting effects on Mn”” influx are recall. nib 
group, N-ethyl glycine seems noteworthy, Contre- 7 t 
éd. If pyridoxal stimulates glycine uptake ty | ™ 
ry to sarcosine it was found neither to compete inh 
nor to exchange with glycine, On the other hand, carrier action at least a small part of the PE 
alkylation of the amino group does not abolish pyridoxal must be driven into the cell faster OP 
the transport affinity if the alkyl group is when glycine is added. The above observations, tio 
non-aromatically linked to the d-C atom, as in accordingly, are being extended to levels using | gn, 
proline and pipecolate, both of which inhibit pyridoxal tritiated by the Wilzbach process, 
the glycine influx, These and other results 
allow some general conclusions about the chemi- 
cal nature of the transport mechaniam of 
glycine and related compounis, 

1179 1181 1183 
TRYPTIC HYDROLYSIS OF PEPSIN. F. W. ROLE OF GLYCOLYSIS IN THE GROWTH OF TUMOR IF 
Pairent*, M. V. L'Heureux and M. B. CELLS IN TISSUE CULTURE. John Papaconstan- FEL 
Williamson, Dept. of Biochemistry, tinow* and Co! P. Co ~ Me PAR 
Loyola Univ. School of Medicine, Pratt te, Jo opk: versity, Mun 
Chicago 12. Baltimore, Md. of | 

The rate of hydrolysis of pepsin by By specific inhibition of lactig dehydro- 
crystalline trypsin was studied. About genase (LDH) with oxamate (h-8x10~°M), aerobic tad 
60 mg of crystalline pepsin was dissolv- and anaerobic glycolysis can be inhibited ml 
ed in 20 ml of 0.1 M NaHCO, (pH = 8.5) (70-95%) without a*fecting the respiration of Rec 
and incubated with 1.2 mg br trypsin at Ehrlich ascites tumor cells (Papaconstantinou pro 
37° C. A comparison of several criteria and Colowick, Fede Proce 16230, 1957). 693 
of the rate of hydrolysis was made by Oxamate (l-8x10""M) Is equally effective in sal 
taking aliquots at various intervals inhibiting the growth of rapidly glycolyzing als 
and dividing them into three parts. One Hela S-3 cells in tissue culture. Addition 10s 
part of the aliquot was reacted with of 8x10~2M pyruvate to the medium Late Bs 
ninhydrin. A second part was treated completely the growth inhibition by 8x10™ the 
with trichloroacetic acid and the oxamate and restored normal glycolytic our 
amount of tyrosine remaining in solu- activity. Since oxamate is competitive with the 
tion measured. The remainder of the pyruvate with respect to both IDH activity cha 
aliquot was treated with dinitrofluoro- and cell growth it appears that the growth DL 
benzene at an alkaline pH. After inhibition by oxamate is due to LDH inhibition, | «ff 
hydrolysis of the peptide fragments and This does not necessarily.mean that glycolysis the 
chromatographic separation of the DNP- is essential for growth, since Eagle et. al. dro 
amino acids on paper, the amount of (Je Biol. Chem. 2332551, 1958) have shown that tre 
each terminal residue liberated by the growth in tissue culture can proceed normally pro 
trypsin was determined with the use of at very low glucose concentrations where 28p 
@ recording densitometer. The concen- glycolysis is minimal. The possibility is duc 
trations of the newly liberated DNP- being investigated that oxamate may inhibit but 
amino acids were compared with that of growth only when the glucose concentration is bee 
DNP-Ileu isolated, which represents the high enough to give rapid glycolytic rates. tyr 
original N-terminal amino acid of pepsin. sage 
The amino acids exposed by the tryptic "e 
hydrolysis were found to be Asp, Glu, Spe 
Ala and Ser. kin 
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STUDIES ON 5- PHOSPHOGLY CBRALDEHY DB DEHY DROGENASE. 
Joe Park, BeP. Meriwether’, M. Cohn , and 
siology an 06. stry, 

r . ville, Tenn. 

While 3-phosphoglyceraldehyde dehydrogenase 
js known to catalyze the hydrolysis of acetyl 

osphate and 1,3-diphosphoglyceric acid, a 
mre general esterolytic activity is associated 
with five times reorystallized muscle enzyme as 
dmonstrated by the hydrolysis of p-nitrophenyl 
acetates In -O013M veronal buffer, pH 8.0, the 
rate of splitting of p-nitrophenyl acetate is 
almost equal to that of acetyl phosphate, is 
heat labile, and is inhibited 80% by 06M phos- 
phatee The rate is also reduced by addition of 
the substrates acetyl phosphate, glyceraldehyde, 

most strongly by 3-phosphoglyceraldehyde, 
mnely, 75% at .002M and 40% at .0002M. The 
acetyl phosphatase activity of the dehydrogenase 
ig also inhibited by these trioses. In con- 
trast to the phosphatase activity, the hydroly- 
sis of penitrophenyl acetate is not sensitive 
to -001M cyanide and is not DPN dependent. 
Woreover, DPN added to the charcoal treated DPN 
free enzyme in a ratio of 6:1, DPNsenzyme, in- 
hibited the rate by 80% TPN is essentially 
without effect. Acetyl phosphatase activity is 
inhibited by PCMB as this reagent removes bound 
DPN; however, »O1M IAA does not inhibit and the 
DPN remains bound to the enzyme. The implica- 
tion of these findings with regard to the 
enzymatic mechanism will be discussed. 
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INFRARED SPECTROPHOTOMETRY OF AMINO ACIDS AND 
RELATED SUBSTANCES IN AQUEOUS SOLUTION. F. S. 
PARKER and D, M. KIRSCHENBAUM (intr. by E. 
Muntwyler). Dept. of Biochemistry, State Univ. 
of N.Y., Downstate Med. Center, B'klyn., N.Y. 
In the past infrared spectra have been ob- 
tained on compounds of biological interest in 
mills, films, organic solvents and salt pellets. 
Recently infrered spectra of nucleic acids end 
proteins in water, (Blout, ‘ 
69:84, 1957) and of organic acids and their 
salts in water, (Gore, et al., Anal. Chem. 
213382, 1949; Sternglanz, ct: 
10:77, 1956; and Potts and Wright, Anal. Chem. 
2831255, 1556) have been reported. Twenty of 
the common @-amino acids have been examined in 
ow laboratory. This report is concerned with 
the following: the effects of concentration 
changes on the spectra of glycine, L-alanine, 
Vi-valine, L-leucine and L-isoleucine; the 
effects of position of the hydroxyl group on 
the spectra of L-serine, L-threonine and L-hy- 
droxyproline; and the possibility of using spec- 
trel properties to follow the conversion of L- 
proline to L-hydroxyproline. L-Glutemic and L- 
aspartic acids and their decarboxylation pro- 
ducts, i.e., Y -aminobutyric acid, DL-@-amino- 
butyric acid, L-alanine and @-alanine have 
been exemined. The important biological amines, 
tyramine, tryptamine and histamine, have been 
examined and each displays a characteristic 
spectrum. The possible usefulness of infrared 
spectrophotometry in aqueous solution for 
Kinetic studies is discussed. 
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SYNTHESIS OF ADENOS!INE-3'-PHOSPHATE-5'-PHOSPHO- 
SULFATE BY A MAST CELL TUMOR. C. A. Pasternak 
(intr. by F. M. Richards.) Department of 
Pharmacology, Yale Univ. School of Medicine, 
New Haven, Conn. 

Previous work has shown that adenosine-3'- 
phosphate-5'-phosphosul fate (PAPS) is involved 
in the biosynthesis of chondroitin sulfate in 
embryonic cartilage (D'Abramo and Lipmann, 

tochim. et Biophys. Acta, 25:211, 1957) and of 
sulfated mucopolysaccharides in colonic mucosa 
(Biochem. J., 69:453, 1958). The mouse mast 
cell tumor P.815, which contains heparin (Korn, 
Fed. Proc., 17:257, 1958), has now been shown 
also to catalyze PAPS synthesis. The tumor, 
grown in solid or ascitic form, was homogenized 
or sonically disrupted in phosphate buffer 
(170 mM, pH 8) containing cysteine (17 mM). The 
supernatant fraction obtained after centri fugirg 
at 106,000 x g for 60 min. was incubated with 
K2S 24 (0.5 mM), ATP (10 mM) and MgCl (12 mM). 
PAPS> isolated at the end of the reaction was 
characterized by its (a) electrophoretic 
mobility, (b) susceptibility to mild acid hydro- 
lysis at 3g°C and (c) enzymatic transter of 
sulfate-S~” to p-nitrophenol (pNP) (0.25 mM) by 
the high speed supernatant fraction of mouse 
liver, in the presence of cysteine (7 mM) and 
phosphate buffer (70 mM, oH 7). Transfer to 
PNP by the analogous fraction of tumor was not 
detected. The implication of this specificity 
of PAPS transfer reactions with regard to 
heparin biosynthesis will be discussed. (This 
work was supported by P.H.S. grants C-2817 and 
CRTY-5012.) 
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BIOSYNTHESIS OF LONG-CHAIN FATTY ACIDS FROM 
ACETATE-1-C°* BY A CELL-FREE SYSTEM FROM HUMAN 
LEUKOCYTES. E. J. Pastore” and F. Lionetti. 
Dept. of Biochemistry, Boston Univ. School of 
Medicine, Boston, Mass. 

A previous report (Pastore and Lionetti, Fed. 
Proc. 17:287, 1958) described the metabolism of 
acetate by intact human leukocytes. It was 
shown that in addition to the conversion of Cl4- 
acetate to » leukocytes incorporated ace- 
tate carbon into lipide. 75% of the activity 
resided in the long-chain fatty acid fraction. 
This fatty acid synthesizing system has now been 
partially characterized in cell-free extracts. 
Whereas the gas phase had little effect on the 
incorporation of Cls by intact cells, substitu- 
tion of nitrogen for in the cell-free 
system increased the C** activity of the long- 


chain fatty acids several fold. Both glucose- 


6-P and citrate were necessary for maximum ac- 


tivity. When added singly, CoA and DPN stim- 
lated the incorporation 6-8 fold and 2-3 fold, 


respectively, while in combination they gave a 
10-15 fold increase over endogenous controls. 
ATP in concentrations up to 2 x 1073M had no 
effect, while TPN demonstrated a slight inhibi- 


tion. The system was completely inhibited by 


-OLM fluoride while .O1M cyanide gave partial 
inhibition. Preliminary fractionation of the 
-25M sucrose homogenate indicates that neither 
mitochondria nor microsomes are capable of in- 
corporating acetate. 80% of the activity is 
recoverable in the particle-free, high-speed 
supernatant. 








Paulus 
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ENZYMATIC SYNTHESIS OF INOSITOL MONOPHOSPHA- 
TIDE. He Paulus* and me P. Kennedy. 
Dept. of Biochemistry, University of Chicago, 
Chicago, Illinois. 

Recent work (Paulus and Kennedy, J. Am. 
Chem. Soc., in pregg) has shown that L-alpha- 
glycerophosphate-! is enzymatically convert- 
ed to inositol monophosphatide-P22 by homoge- 
nates of guinea pig liver, and that there is 
a specific requirement for CTP for this trans- 
formation. CDP-choline is not active in stim- 

. lating this de novo synthesis of inositol mono- 
phosphatide, thus eliminating the reaction 
mechanism proposed by Agronoff et al. (J. Biol. 
Chem., 233:1077, 1958). 

nature of the cytidine nucleotide inter- 
mediate involved in the enzymatic synthesis of 
inositol monophosphatide will be discussed. 
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ELECTROPHORETIC SEPARATION AND INTERACTION OF 
CLOPTING ESSENTIAL FOR PROTHROMBIN 

ACTIVATION. L. Pechet™, B. Alexander, and G. H. 
Tishkoff*. 5 # * Beth Israel 
Hosp.,Boston,Mass. Supported by Grant 656, PHS. 


Purified prothrombin which nevertheless con- 
tained other clotting factors was zone electro- 
Phoresed on starch gel with various pH's and 
buffers. Separation of prothrombin, proconvertin, 
and "Stuart" factor was thus achieved, and the 
biologic activities of the fractions were corre- 
lated with chromatographic measurements of pro- 
tein staining intensity on the starch block or 
on paper imprints. Original material which was 
readily activatable 1) biologically, 2) with 
citrate, or 3) by papain, yielded proconvertin- 
free prothrombin which could not yield thrombin 
under the same conditions. Thrombin formed only 
when fractions obtained from starch segments 
quite far removed from the prothrombin-rich seg 
ment were admixed. Trypsin, however, yielded 
thrombin directly. The clotting factors in the 
expressates from these segments were identified 
by their corrective effect on pathological plas- 
ma with specific defects. The entity essential 
for prothrombin activation seemed to be "Stuart’ 
factor although the need for co-presence of pro- 
convertin could not be excluded. Bovine pro- 
thrombin is slowest in migration, with procon- 
vertin more rapid and "Stuart" factor most ra- 
pid. Human prothrombin and proconvertin are in 
reverse. The data support earlier evidence of 
the essentiality of non-prothrombin plasm con- 
stituents for prothrombin activation via three 
major pathways. 
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EFFECT OF UNSATURATED ACIDS AND FISH 
OILS ON PLASMA AND TISSUE LIPIDES PRoy 
arb ee-ypmer ie gag eS James J 
eifer* and W. UY, Lundberg. ormel 
Institute, Univ. of Minn., Austin,Minn, 

Previous studies (Hegsted, Gotsis 
and Stare, J. Nutrition 63:377, 1957) 
have suggeste at “non-essential” yn. 
saturated fatty acids promote hypercho. 
lesteremia in rats fed cholic acid ang 
cholesterol. The effect of feeding pure 
fatty ecid esters and fish oils, lack. 
ing EFA activity, has been investigated, 
Rats were made hypercholesteremic by 
feeding a diet containing 10% tallow, 
0.5% cholesterol, and 0.5% ox bile, 
Plasma levels of cholesterol were most 
rapidly and significantly reduced by 
substituting one-third of dietary talloy 
with tuna and menhaden oils and ethyl 
linolenate. Linoleate was less effec- 
tive, while oleate and palmitate- 
supplemented groups remained hypercho- 
lesteremic. Changes in plasma choles- 
terol were not correlated with similar 
changes in liver lipides. Both phospho- 
lipide and cholesterol ester fatty acids, 
from liver lipides, were markedly in- 
fluenced by the dietary fatty acid sup- 
plements. The fatty acid distribution 
in tissue lipides will be reported. 
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PROPERTIES OF A PARTIALLY PURIFIED PROTEIN RE- 
QUIRED FOR OXIDATIVE PHOSPHORYLATION IN FRAG- 
MENTS OF BEEF HEART MITOCHONDRIA. ae 
Anima Datta, M.E.Pullman (intr.by W.D. 

Public Health Research Institute,New York,N.Y. 
Beef heart mitochondria disintegrated in 
vacuo in a Nossal shaker have been separated in 
to two fractions, a particulate fraction which 
catalyzes oxidation and a soluble protein frac- 
tion which is required for coupling oxidation 
to phosphorylation. The soluble fraction has 
been purified from the supernatant solution of 
the disintegrated mitochondria (100,000xg) and 
exhibits a single peak in the ultracentrifuge. 
The purified enzyme contains in addition to its 
phosphorylation activity a Mgt+ dependent, di- 
nitrophenol stimulated ATPase. Attempts to de- 
monstrate a Pi-ATP or an ADP-ATP exchange reac- 
tion catalyzed by the purified enzyme have been 
unsuccessful. However the addition of the pu- 
rified enzyme to the particulate fraction re- 
sults in a marked increase in a Pi-ATP exchange 

which is inhibited by dinitrophenol. After 
fractionation of the enzyme, both the phospho- 
rylation and the ATPase activity become cold 
labile. Both activities are greatly diminished 
within 30 minutes at 0° C, but are completely 
stable at 30° C for 48 hours. However the 
enzyme may be kept for 2 weeks at 0° C as a 
suspension in (NH)2S0, solution without any 
loss in either activity. The kinetics of the 
cold inactivation of the phosphorylation and 
ATPase activities will be presented. Additional 
experiments describing similar parallelisms be- 
tween the two activities will be described. 
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FOR PROTEIN METABOLISM IN A LIVER 
AND BRAIN SUBCELLULAR FRACTION. N.W. Penn 
(intr. by 8. Seifter). Albert Einstein College 
of Medicine, Yeshiva Univ., New York, 61. 

A subcellular fraction from rat liver and 
prain which can incorporate labeled amino acid 
into protein and also can metabolize added rat 
gerum albumin has been obtained by differential 
centrifugation of homogenates, Material sedi- 
penting at 8000g and 12000g from liver or brain 
homogenates respectively, was washed and used. 
qhe liver fraction incorporated cl4-labeled 
phenylalanine at the rate of 0.05-0.08 M/gm 
dry weight /20 minute incubation period, and 
prain .003-.006 .M/gm dry weight/20 minutes. 
the uptake was dependent on added cofactors. 

In presence of cyanide, and to a lesser degree, 
ascorbate, uptake of amino acid was stimulated 
some twenty fold and was no longer cofactor 

de t. The same preparations, when forti- 
fied with ATP and CoA, also can convert cl4- 
labeled serum albumin to products soluble in 
perchloric acid. These requirements suggest 
that the process is not a simple hydrolysis. 
Sulfhydryl compounds such as glutathione or 
thioglycollate could not substitute for CoA. 
Albumin was broken down at the rate of 15 mg 
and 2 mg/gram dry weight/hour by liver and 
brain fractions respectively. 
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METABOLISM OF LITHOCHOLIC ACID. George Perry* 
and E. A. Dois r. Depts. of Biockemistry 
and Internal Medicine, St. Louis Univ. School 
of Medicine, St. Louis, Mo. 

Metabolic studies have been carried out on 
lithocholic acid-24-cl4 prepared from the 
norbromide through a nitrile synthesis. After 
intragastric administration of the labeled 
acid (0.2 mg., 1.6 [1c) as the sodium salt in 
aqueous solution to surgically jaundiced rats, 
mst of the C14 was recovered in the urine 
over a nine-day period. An extract of urine 
was subjected to partition chromatography; 
approximately 10% of the radioactivity appeared 
in the lithocholic acid fractions. proxi- 
mately half of the chromatographed C14 was 
present in the B-muricholic acid (Acid I) 
fractions. The specific activity of the 
isolated acid remained constant during re- 
peated crystallizations demonstrating the 
identity of the radioactive metabolite as 
B -muricholic acid. 
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STEROID EFFECTS ON GALACTOSE METABOLISM. 
2 A. Pesch* imon*, a ° 


National Institutes of Health, Bethesda, Md. 

A previous report (Biochim. biophys. acta, 
30: 206,1958) described the in vitro stimulation 
of galactose oxidation by various steroids in 
liver slices. Of other tissues tested only 
small intestine segments have been found to re- 
spond with the same steroid and substrate 
specificity as liver slices. Using a forti- 
fied liver homogenate it has been possible to 
rule out, in an activation or induction sense, 
all enzymes of the conventional pathway of 
galactose oxidation, except for possible in- 
duction of galactokinase, as the site of action 
of the hormones. Administration of progester- 
one vo a young galactosemic patient enabled 
him to oxidize oot of a tracer dose of galac- 
tose-1-Cl4 to cl405 which suggests that galac- 
tokinase is not the site of action of the 
steroids. A 30 minute lag phase before the 
hormone effect becomes manifest can be elimin- 
ated by preincubating intestine segments in 
the presence of both galactose and hormone. 
Furthermore, it has been possible to demon- 
strate a specific stimulation of galactose 
oxidation by progesterone in a broken liver 
cell system. Studies with intestine segments 
have shown that C-1 of galactose is converted 
to C05 1.7 times more rapidly relative to C-2 
of galactose than is C-l of glucose relative to 
C-2 of glucose. These various types of experi+ 
ments suggest the existence of an alternate 
pathway of galactose oxidation which may be 
under the control of certain steroid hormones. 
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PURIFICATION AND PROPERTIES OF N-SUCCINYL- 
DIAMINOP IMELIC-GLUTAMIC TRANSAMINASE. Bs 
Dept. of Biochem- 
istry, New York Univ. College of Medicine, 
New York City. 

The occurrence of N-succinyl-a-amino- E - 
ketopimelic acid and its trensamination to 
Neguccinyl-L-diaminopimelic acid with glutamate 
has been reported previously (Gilvarg, C., 
Fede Proce, 17, 229 (1958)}» A method for the 
purification of the enzyme catalyzing this 
reaction has been devised utilizing chromato~ 
graphy on DEAE cellulose as one of the most 
efficient steps. Purification of 150-fold has 
been achieved. The enzyme has been shown to 
be distinct from several other E, coli trans- 
aminases by resolution during purification and 

En.sali mutant lacking trans- 
aminase B (Rudman, D., and Meister, A., Je Bidla 

5). The purified enzyme 

was specific for glutamate es an amino 
in the forward direction and would not utilize 
Di-N-succinyl-meso-diaminopimelic acid as a sub- 
strate in the back direction, The enzyme has 
been detected in A, aerogenes 


lyandieckticus and Re abaroides, Its Osi 
cation and properties will be discussed. 
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RIBONUCLEOPROTEINS FROM A RAT TUMOR, THE JENSEN 
SARCOMA. Mary L. Petermann and Mary G. 
Hamilton*. Sloan-Kettering Institute for 
Cancer Research, New York 21, N. Y. 

In extracts of Jensen sarcoma most of the 
cytoplasmic ribonucleoprotein (RNP) occurs as 
free particles, which, unlike liver RNP, can be 
purified without the use of deoxycholate. 
After density gradient centrifugation in 
sucrose 6% of the RNP (L) was found in the 
lower layer. The remaining 20% (U-D) was re- 
covered from the upper turbid layers after 
treatment with 0.5% deoxycholate. Part of L 
was similarly treated, to give L-D. In other 
experiments deoxycholate was added to the whole 
tumor extract, to give W-D. All preparations 
were washed with 0.001 M phosphate plus 0.0005 
M MgCl, at pH 6.8. The L fraction provides a 
standard for evaluating the effects of deoxy- 
cholate. No differences were noted between 
U-D and L-D. All fractions showed similar 
ultracentrifugal behavior; the B components had 
sedimentation coefficients which were strongly 
concentration-dependent, extrapolating to 82S 
at infinite dilution. L and L-D underwent 
similar association or dissociation in re- 
sponse to changes in magnesium concentration, 
PH, and ionic strength, and bound the same 
amount of magnesium per mg. of RNA. No deoxy- 
cholate was detected in L-D. L had a lower 
RNA to nitrogen ratio, which could be ascribed 
to the presence of protein impurities, as 
shown by electrophoretic analysis. L also had 
@ lower electrophoretic mobility than L-D. 
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FATE OF ADENOSINE COMPOUNDS OF MUSCLE DURING 
INCUBATION, 

R. M. Bocek*. Dept. of Biochemistry, Univ. of 
Oregon Med. School, Portland, Ore. 

The effects of preparative procedures and 
incubation on ATP + ADP phosphate levels in rat 
diaphraga and adductor muscle fibers have been 
determined (Krebs phosphate buffered medium, pH 
7.4). ATP + ADP of the fibers remained unchanged 
during dissection and soaking. After 15 minutes 
or 135 minutes incubation the ATP + ADP was 86% 
of the initial level, correlating with the de- 
crease in absorption at 265 my (correl. coef. 
9, n* 41). There was a concomitant shift in 
the absorption peak of the fiber medium toward 
250 mu indicating progressive deamination of 
adenine compounds to hypoxanthine compounds, 
which correlated with the decrease of ATP + ADP 
in the fiber (correl. coef. .6, n= 34). The 
presence of hypoxanthine in these media was 
demonstrated with xanthine oxidase and uricase. 
In contrast, the curves for diaphragm media 
showed a progressive shift toward 270 and 290 


the presence of uric acid @iaphragn 20 mg/100 g, 
fiber 2 mg/100 g). Since rat diaphragm is cov- 
ered by mesothelium which might have xanthine 
oxidase activity, scrapings from diaphragm or 
mesothelium from the abdominal or pleural cavity 
were incubated with hypoxanthine. A shift from 
hypoxanthine toward xanthine and uric acid ab- 
sorption was observed. Media absorption curves 
of scraped diaphragas ard of fibers were similar. 

(Aided by Muscular Dystrophy Asen., PHS 
grants A-1157 and A-213) 
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PHOTOPHOSPHORYLATION IN CELL-FREE PREPARATIONS 
OF BLUE-GREEN AIGAE. Barbara Petrack (intr. by 
Moses Kunitz). Rockefeller Inst., New York N.Y, 
In continuation of earlier work by Frenke] 
(J. Biol. Chem., 222:823, 1956) and by Geller 
(Dissertation, Harvard Univ., 1957) with Rhodo- 
spirillum rubrum, photophosphorylation was ob. 
served and studied with blue-green algae, main. 
ly Anabaena variabilis. Active extracts were 
obtained by alumina grinding and extraction wit, 
40 ethylene glycol-0.1 M tris buffer, pH 8. 
Activity resides in a chlorophyll-containing 
microsome-like fraction. Mostly ADP-mannoge- 
hexokinase was used as acceptor. A fully light. 
dependent phosphorylation was obtaified at the 
rate of minus 200 uM inorganic phosphate/hour/ 
mg. chlorophyll at 30° in nitrogen. This reac. 
tion is strongly inhibited in the presence of 
oxygen. It is dependent on a mediator such ag 
phenazine methosulfate; FMN and menadione were 
about half, FMN alone about a quarter as active. 
The particles may be washed practically free of 
phycocyanin without loss of activity. ‘The addi. 
tion of 40p ethylene glycol stabilized the acti. 
vity considerably and in its presence cold-stor. 
age is possible. Following up earlier reports 
of light-stimulated citrulline synthesis in 
these organisms, we tested for carbamyl phos- 
phate formation and transfer from carbamyl phos- 
phate to ornithine. The latter is relatively 
abundant in Nostoc extracts while only rather 
poor synthesis of carbamyl phosphate was found. 
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A COMPARISON OF SOME PROPERTIES OF BEEF, SHEEP 
AND WHALE THYROTROPINS, J,G, Pierce, L,K 


on,* and C Free,* e 
e t try, Unite oF California Med, Ctr,, 


Los Angeles, 

Thyrotropic activity has been concentrated 
from sheep and whale pituitaries as well as 
from bovine glands by an extraction procedure 
which was ree by pra yet on DEAE- 
cellulose (Pierce, Wynston Carsten, Biochia, 
Biophys,_Acta 28:34, 1958; Condliffe and Bates, 

reh, Biochem, Biophys, 68:229, 1957), An 

ation @ micro electrodialysis tech- 

nique in starch gels of the behavior of the 
sheep and whale material has shown that the 
biological activity is retained behind membranes 
which also retain beef preparations (Pierce ani 
Carsten, J, Am, Chem, Soc, 80:3482, 1958). 
With bee %s tography on hydrox 
yl apatite has given a ready separation from 
the active material of inactive components still 
present in 20 units per mg, material, This 
separation cannot easily be obtained on DEAE- 
cellulose, The active fraction from hydroxyl 
apatite has been shown by starch gel electro- 
phoresis to contain several active components 
with mobilities identical to the mobilities of 
the several active components obtained by 
rechromatography on DEAE-cellulose (Carsten, 
Fed, Proc, April 1959), A comparison of the 
mo) s in starch gels of sheep, whale and 
beef thyrotropin preparations with those of 
some other pituitary hormones will also be 
presented, 
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{HE PREPARATION AND CHARACTERIZATION OF A 
VISCOUS GLYCOPROTEIN FROM CATTLE SUB: 


GLANDS, Ward gman and syhgere Seeihet 
Univ. of Alabama, ca. ter, B: 
By mild procedures, the extracts of cattle 

gublingual glands have been fractionated into 

ts which retain the rheological charac- 
teristics, and which have been analyzed at 
several stages of purification. The purest 

t is a glycoprotein which contains about 
35% protein. The carbohydrate components are 
sialic acid, 6-deoxyhexose, hexose and hexosa- 
gine but no uronic acid, This product was ob- 
tained by successive precipitation at 2 to 5°C 
vith ammonium sulfate (10-20% of saturation), 
sodium sulfate (2.3 to 6.5% solutions), and 
zinc acetate and 60% ethanol at pH 5.6. ‘The 
ability to form a mucin clot directly is lost 
after the purification with sodium sulfate, but 
ig still retained on the addition of serum albu- 
min, However, the relative viscosity increases 
with the degree of purification of the products, 
both on a dry-weight basis and on the absolute 
content of sialic acid, 


1199 
THE EFFECTS OF VITAMIN B6 AND UNSATURATED FAT 


ON SERUM LIPIDS IN HUMANS. I. C. and E. 
L. Bierman (intr. by B. M. To. teeny. f S Army 
esearch & Nutrition Laboratory, Denver. 
Vitamin B6 is involved in metabolism of un- 
saturated fat; also, deficiency of vitamin B6 
can produce atherosclerosis in monkeys and dogs. 
It has been suggested that vitamin B6 deficieny 
may be a conditioning factor in the production 
of human atherosclerosis. The present study 
was designed to investigate the effect of vita- 
min B6 on serum lipids under conditions in 
which the degree of saturation of dietary fat 
was controlled. 5 normal men received a semi- 
synthetic diet containing about 1 mg./day of 
vitamin B6 with the major source of fat as 
coconut oil. 5 other men received the same 
regimen but the fat source was safflower oil. 
Although the men developed moderate vitamin B6 
deficiency as manifested by increases in 
xanthurenic acid excretion following an oral 
tryptophane load, the unsaturated safflower oil 
produced the expected lowering of the serum 
cholesterol (60% decrease). The saturated 
coconut oil also produced a 35% fall in the 
serum cholesterol, The serum lipid phosphorus 
fell 25% in the men receiving the unsaturated 
fat, but was unchanged in the men receiving 
the saturated fat. When 5 mg./day of 
pyridoxine was added to the diets, there were 
no further changes in these serum lipids. Tms 
vitamin B6 deficiency does not appear to 
influence the effect on serum cholesterol and 
lipid phosphorus of the degree of saturation of 
dietary fat. 


ave iar 


303 





Pollara 


1200 


THE ENZYMATIC HYDROLYSIS OF SOME N-SUBSTITUTED 
DERIVATIVES OF PARA AMINOSALICYLIC ACID IN 
VIVO AND IN VITRO. W. J. Polglase and Marvin 
Darrach.* Dept. of Biochemistry, Univ. of 
British Columbia, Vancouver, Canada. 

In the devel of a derivative of para- 
aminosalicylic acid (PAS) for use in treatment 
of human tuberculosis, the behavior of some N- 
substituted PAS compounds in the presence of 
digestive extracts and peptidases has 
been studied. The N-glycyl derivative of PAS 
(glycyl PAS) is not hydrolysed by crystalline 
pepsin, trypsin, chymotrypsin or carboxypepti- 
dase. It is hydrolysed at a low rate by ex- 
tracts of rat intestinal mcosa. The i-glut- 
amyl derivative of PAS (I-glutamyl-PAS) is 
split rapidly by extracts of intestinal mcos2 
to yield glutamic acid and PAS but is not aff- 
ected by crystalline pancreatic enzymes, by 

crystalline pepsin nor by human gastric juice. 
If the nitrogen of the glutamyl residue of L 
glutamyl-PAS is blocked by an acyl group the 
resulting compound is resistant to enzymatic 
hydrolysis. We interpret these remlts as 
indicating that aminopeptidase is involved in 
the hydrolysis of I-glutamyl-PAS. When glycyl 
PAS was administered to human volunteers, no 
free PAS was found in the blood or urine. When 
L-glutamyl-PAS was administered to humans, PAS 
was found in the blood at a level comparable 
to that observed when an equivalent quantity 
of sodium PAS was administered. The results 
with these PAS derivatives in vitro and in vivo, 
are consistent with the known substrate 
specificity requirements of the peptidases. 
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PRODUCTS OF THE PHOTOLYTIC DECOMPOSITION OF 
DINITROPHENYL AMINO ACIDS. B. Pollara* and 

Re We Von Korff, Dept. of C8, 

Osp. Hesear ey Univ. of Minnesota, Mpls. 

The sensitivity of dinitrophenyl (DNPS 

acids to light has been noted by most investi- 
gators who have utilized Sanger's method for 
Neterminal amino acid assays. However, the 
nature of photolytic decomposition has not been 
reported heretofore. DNP derivatives ala- 
nine, glycine and valine labeled with C44 in 
the carboxyl group and of tyrosine and glycine 
labeled at C-2 and of serine labeled at C-3 
were subjected to different 1 atory lighting 
conditions. The DNP carboxyl- amino acids 
lost up to 10% of the initial activity during 
a three hour to indirect laboratory 
daylight. This activity loss could be tr 
as - DNP-ser- lost 3% of its 
under 
re 


same conditions but DNP gly-2 
quired prolonged exposure or a higher light 
intensity before significant activity was lost. 
Activity loss in compounds labeled at C-2 or 
Ce3 could be recovered as only after per- 
sulfate oxidation of volatile decomposition 
products. On paper chromatography of non-vola- 
tile decomposition products, the amines formed 
by decarboxylation appeared in the dinitroani- 
line band at the solvent front. Loss of radio- 
activity from acids labeled at C-2 and C-3 
suggests that, in addition to simple decarboxy- 
lation, some oxidation may be involved. (Aided 


by Grants from the Life Insurance Medical 
Research Fund and the American Heart Assn.) 
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EFFECT OF ISOOCTANE ON ENZYMES OF THE RESPIRA- 


TORY CHAIN. Cc. J. Pollard and J. G. Bieri 
(intr. by 0. Mickelsen), Nat'l Insts. of Health, 
Bethesda, Md. 

We recently reported that preparations of 
DPNH oxidase or DPNH-cytochrome C reductase, 
which had lost activity after being homogenized 
or extracted with isooctane, could be reacti- 
vated by lyophilization or by centrifugation. 
Various lipid materials such as vitamins E and 
Kj also reactivated. It was suggested that iso- 
octane produces an inhibition that is reversed 
when the isooctane is removed by the above 
treatments (Biochim. et Biophys. Acta 30: 658 
(1958)). The efficacy of centrifugation in re- 
storing activity has now been found to be depen- 
dent upon various factors. Fresh preparations 
of isooctane-inhibited beef heart DPNH-cyto- 
chrome C reductase were consistently restored 
by centrifugation whereas older preparations 
were not. Preparations of chick heart DPNH oxi- 
dase were inhibited by isooctane but the inhibi- 
tion could not be reversed. Hexane produced a 
similar inhibition in all the above systems 
which was consistently reversed by centrifuga- 
tion. Treatment of cytochrome C solutions with 
isooctane prior to use in DPNH-cytochrome C re- 
ductase assays resulted in an inhibition of the 
system which also responded to the reactivation 
procedures above. It appears that solvent- 
protein interaction is the primary cause of in- 
hibition. Other types of inhibition, however, 
may be produced under different conditions. The 
relationship of this study to other studies en- 
Pploying isooctane extraction will be discussed. 





1203 
FURTHER STUDIES ON VENOM PHOSPHODIESTERASE. 


JL. Potter*, Francoise Felix* and M. Laskowski 
Dept. of Biochemistry, Marquette Univ. Med. 
School, Milwaukee, Wis. 

An improved method of preparation of venom 
phosphodiesterase consisted of four steps, 
three of which were previously described by 
various authors: 1) fractionation with acetone 
at pH h (J. Biol. Chem. 228:1049, 1957), 2) 
fractionation e 1 at pH 6, 3) chroma~ 


tography on CM-cellulose (Biochim. Bi ° 
Acta 181370, 1955), and 4) ebro ogrnly on 
DEAE-cellulose (Biochim. Bi . Acta 2h:619, 


1957). Phosphodies e prepared was 
free from detectable contamination with 5'-m- 
cleotidase. A two-dimensional paper chromato- 
graphic system consisted of 1) chromatography 
in ethanol: ammonium acetate, pH 7.5, 75:30 and 
2) chromatography in saturated ammonium sulfate: 
water:isopropanol, 80:18:2. Chromatography in 
the first direction separates three groups of 
substances: deoxymicleosides, deoxymcleotides, 
and deoxynucleoside diphosphates. In the sec- 
ond direction, the four components of each 
group are resolved. The sequence of cleavages 
in chains of deoxyribooligonucleotides termi- 
nated in 3'=phosphate was studied. A mixture 
of fragments obtained from a digest of DNA by 
DNase II served as substrate. Preliminary re- 
sults indicate a rapid release of nucleosides 
and mcleotides and the slower appearance of 
nucleoside diphosphates. (Supported by Atomic 
Energy Commission ani American Cancer Society. ) 
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THE EFFECT OF IONIZING RADIATION ON DEoxy. 
RIBONUCLEOTIDE METABOLISM IN VIVO. Ri f 
L. Potter, AEC Biological Effects of Toa. 
iation Laboratory and the Department of 
Biological Chemistry, Univ. of Michigan, 
Ann Arbor. 

We have shown a rapid conversion of ¢cl4. 
thymidine to thymidine nucleotides in rat 
tissues in vivo (Potter and Buettner-Janugch 
Fed.Proc. 17:291, 1958). To elucidate the 
mechanism of inhibition of DNA synthesis 
radiation we have studied the conversion of 
thymidine to its nucleotides during an 8 
minute period at various times post-irrad. 
iation. At late periods post-irradiation 
(1 to 7 hrs.) the relative and absolute con. 
version of thymidine to thymidine nucleo. 
tides is considerably reduced. Immediately 
post-irradiation, however, the absolute 
level of Cl4-thymidine nucleotides is nor- 
mal or only slightly reduced, although an 
increase in acid-soluble thymidine is some. 
times seen, suggesting a less efficient con. 
version, With 100 to 3200 rep of Cobalt- 
60 gamma irradiation, delivered in one min- 
ute, the percentage conversion of thymidine 
to its nucleotides ranged from 5.3 to 8,2 
compared to 8.6 for the control. A concomit- 
ant determination of the conversion of 
thymidine to DNA suggests that this latter 
reaction is inhibited to a significantly 
greater degree. No significant change in 
the distribution of radioactivity among the 
three thymidine nucleotides has been noted, 
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A NEW NEGATIVE FEEDBACK MECHANISM IN PYRIMI- 
DINE BIOSYNTHESIS. Van R. Potter and 
D. G. R. Blair*, ° °9 
Bchool, Univ. of Wisconsin, Madison. 
Further studies have been carried out with 
a supernatant fraction from rat liver homo- 
nates as described by Stone and Potter 
Younste Res. 17: 794, 1957). In this system 
orotic acid is converted to orotidylic acid 
(OMP), uridylic acid (UMP), uridine di- 
phosphate (UDP) and uridine triphosphate 
(UTP) and to small amounts of the uridine 
nucleotide coenzymes, but no detectable 
amounts of GMP accumulate. However when any 
of the uridine nucleotides are added a marked 
inhibition of orotic acid disappearance is 
noted and OMP accumulates. Since the step 
OMP to UMP is essentially irreversible the 
results are not attributed to mass action. 
When UMP is added the inhibition is 
negligible at first and increases with tim. 
Almost no OMP accumulates in the first 10 
minutes, When UDP is added the inhibition 
is marked initially and decreases with time, 
and OMP accumulates in amounts equal to half 
the disappearing orotic acid at 10 minutes. 
The results show that the blocking action 
of UMP is indirect and may be attributed to 
the UDP which is formed from it. The fact 
that orotidylic acid occurs at extremely low 
levels in tissues should make this inter- 
mediate very susceptible to competition by 
UDP. 


BIOCHEMISTRY 









BETQELSRZETS RteeeR S S 


5&3 


FEZEBESEERSE 





> the 
ited, 


I- 


ith 


~s 





BIOCHEMISTRY 


1206 
pTSROGKNOUS INCORPORATION OF PROGPHATE-P52 
m0 WHA OF THYMIME-REQUIRING B. COLI. 2, Dy 


Ines (intr. by G. Brave ° Depts. of Bio~- 
gexistry and Urology, College of Physicians 
od Surgeons, New York 32, a. Y. 

An earlier report has shewn that when cells 
of & oobi strain I are cultured for 17 br. wit 
tremouracil and phoephate-P32 simultansously, 
the 5'-<deoxyaucleotide unite of DHA are alnost 

labeled if bromouridylic acid is consié- 

ered as part of the “thymidylic acid" (Nature 
176:684, 1956). Continued studies show larger 
heterogeneity of DNA labeling after incubations 
daracterised by both short time and little 

. The heteregenous labeling occurs also 
in the absence of bromouracil. After an incube- 
tien of “resting” cells for 20 min. with phos- 
prate-P2* as the only additive, relative 
gecific activity values were as follows: 
da5'EMP = 5027, d=5'=AMP = 1,82, 4-5'-GP = 
1.79, d-5'=CMP = 1.00, total DMA = 2.47. A 
reasonable explanation for high specific activ- 
ity of the d-5'-TMP is that in this mutant a 
qall-molecule 4-5'-TTP donor of the d—-5'=~<TMP 
wite of DHA acquires ite innermost (a) P fron 
the ¥-P of 5'-AZP (Fed. Proc. 15:291, 1956) and 
not from more slowly renewed a-5'-P of uridylic 
ami deoxyuridylic acids. Support for this 
explanation had been ebtained from similar 
ghort-time experiments with §..coli strain 15 
(wild parent of strain I), where it is found 
that d=5'~2MP of DHA becomes labeled slower 
than any nucleotide except d-5'-GiP. 
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incorporation of lododeoxyuridine, an analog of 
Thymidine, into Mammalian Deoxyribonucleic Acid. 
William H. Prusoff. Dept. of Pharmacology, Yale 
Univ. School of Medicine, New Haven, Conn. 

Incorporation has been demonstrated of 
chloro-, bromo- and iodo-uracil into the deoxy- 
ribonucleic acids (DNA) of bacteria (Weygand 
and Wacker; Zamenhof and Griboff; and Dunn and 
Smith), and of flurouracil into mammalian RNA 
(Heidelberger). lododeoxyuridine (1UdR) has 
been synthesized (Prusoff, W. H., Biochim et 
Biophys. Acta., in press) and shown to be an 
effective inhibitor of the growth of several 
neoplasms in mice (Prusoff, W. H., Jaffe, J. J. 
Gunther, H. and Welch, A. D., unpublished). In 
addition, it has been demonstrated that the 
analog inhibits competitively the utilization 
of thymidine for the biosynthesis of DNA- 
thymine by mous? Ehrlich ascites tumor cells in 
vitro. 1UdR-1 was synthesized and injected 
into mice bearing the Ehrlich ascites tumor. 
Subsequently, highly polymerized radioactive 
DNA was isolated from the Ehriich ascites tumor 
cells and degraded enzymatically to the deoxy- 
ribonucleotides; the latter were separated by 
ion-exchange chromatography and a single radio- 
active fraction was obtained. The radioactive 
product which resulted from treatment of this 
fraction with phosphomonoesterase behaved on 
paper and on ion-exchange chromatography in a 
manner identical to that of a synthetic 
Preparation of iododeoxyuridine. A study of 
the bond positions and biological consequence 
of this incorporation into DNA of normal and 
tumor tissue is in progress. 
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THE CHEMICAL NATURE OF SOME HUMAN PLASMA 
ESTROGENS. Robert H. Lewis L. Engel 
and JOHN L. e 





Tabs., Mass. General Hospital, and Department 
of Biological Chemistry, Harvard Medical 
School, Boston, Massachusetts. 

Using reverse isotope dilution the ex- 
act chemical structures of some human plasma 
estrogens have been studi After the admin- 
istration of estradiol-16 plasma was frac- 
tionated by the Cohn Method 6, and the separate 
fractions extracted with Delsal's methylal- 
methanol (l/1) reagent. Preliminary solvent 
partition separated free and conjugated estro- 
wens. Little free estrogen was found. To the 
conjugated fraction, carrier sodium estrone 
sulfate and estrone glucosiduronic acid were 
added and the mixture chromatographed on alum- 
ina by the method of Grant and Beall. Several 
countercurrent distributions were done on the 
separated conjugates to ascertain radiochemic- 
al purity. Potassium estrone sulfate methox- 
ime was formed and purified chromatographically. 
Estrone sulfate was hydrolyzed and the estrone 
formed converted to the methyl ether. All 
products were distributed and the results anal- 
yzed statistically. Two hours after the intra- 
venous injection of estradiol-16-C*4, estrone 
sulfate in the supernatant solution of Cohn 
Fraction IV-1 was found to be the primary radio- 
active metabolite in plasma. These data sug- 
gest that estrone sulfate is a major human cir- 
culating estrogen and that estrone glucosiduro- 
nate is present in much smaller amount. 
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EFFECT OF INJECTING THROMBIN INTRAVENOUSLY. 
Armand J. Quick, Clara V. Hussey,* John Harris* 
and Kenneth Peters.* Dept. of Biochemistry, 
Marquette Univ., Milwaukee, Wis. 

When a solution of thrombin is injected rap- 
idly into a vein, massive intravascular clot- 
ting results, but if the solution is diluted 
and given slowly, occult clotting without thran- 
bosis occurs. On injecting into a dog one unit 
of thrombin per minute per kilo of body weight, 
the fibrinogen concentration gradually drops, 
the platelet count falls, the clotting time and 
one-stage prothrombin time markedly increase 
and the prothromoin consumption decreases. No 
increase of heparin or other anticoagulants in 
the blood is noted. The increase in prothrom 
bin time is due to a diminished concentration 
of prothrombin and labile factor (factor V), 
Stable factor (factor VII) is not reduced, nor 
is PTC (factor IX), but the concentration of 
thromboplastinogen (factor VIII) drops drasti- 
cally. These findings suggest that thrombin 
not only clots fibrinogen, but acts as a cata- 
lyst that sets off the clotting reaction which 
results in a marked consumption of several 
clotting factors, thereby bringing about a 
state of hypocoagulability. It may be postula- 
ted that most of the injected thrombin is ad- 
sorbed promptly to filaments of fibrin which 
are filtered by the capillary beds, thereby 
preventing sufficient accumulation of thrombin 
which could eventuate in massive thrombosis. 
(This work was supported by the Wisconsin Heart 
Association. ) 
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THE FOLIC ACID COENZYME OF CLOSTRIDIUM ACIDI- 
URICI. Jesse C. Rabinowitz. Dept. of Biochem., 
University of California, Berkeley. 

The enzymatic conversion of formiminoglycine, 
ADP, and P; to glycine, formic acid, NH,, and 
ATP by extracts of C. acidi-urici and ce cylin- 
aro requires the presence of an oxygen-~ 

tor present in boiled extracts of 
these organisms. The factor may be replaced by 
synthetic dl-tetrahydrofolic acid prepared by 
the catalytic reduction of folic acid. The 
factor present in boiled extracts of the micro- 
organisms has been purified by chromatography 
on N,N-diethylaminoethylcellulose with neutral 
phosphate or acetate buffers. It was protected 
from oxidative inactivation by performing the 
extraction and chromatography in the presence 
of 0.2 M 2=mercaptoethanol or by converting the 
cofactor to the oxygen-stable formimino deriva- 
tive with the purified enzyme, formiminoglycine 
formimino transferase. The purified coenzyme 
or its formimino derivative was obtained from 
the extract in over 80% yield as a single chro- 
matographic component. Although the ultra- 
violet spectrum of the coenzyme is similar to 
that of tetrahydrofolic acid, the coenzyme can 
be readily distinguished from this substance by 
its chromatographic behavior. The coenzyme has 
the same chromatographic behavior as tetrahydro- 
pteroyl-tri-glutamic acid; however, the behavior 
of the higher glutamic acid conjugates is not 
known. No evidence was obtained for the occur- 
rence of tetrahydrofolic acid itself or of other 
monoglutamyl pteroyl derivatives in the extract. 
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STUDIES ON DYSTROPHIC MICE AND THEIR LITTER 
MATES. JOSEPH L. RABINOWITZ. RADIOISOTOPE 
DEPARTMENT, V.A. HOSPITAL, PHILA., PENNA. 





A CERCULATORY ANDO ENZYMATIC STUDY HAS 
BEEN MADE USING 4 To 5 WEEKS OLD, MALE DYS- 
TROPHIC MICE AND THEIR LITTER MATES. 
TRANSAMINASE ACTIVITY DETERMINED BY THE 
RATIO OF GLUTAMIC-OXALACETIC TO GLUTAMIC- 
PYRUVATE TRANSAMINASES WAS MEASURED FOR ALL 
TISSUES. THE DYSTROPHIC ANIMAL SHOWED A 
HIGHER VALUE IN ALL TISSUES WITH SERA Ex- 
HIBITING THE HIGHEST DIFFERENCE. 


THE DIFFERENCE IN THE ROLE OF OXIDATION 
oF Cl4. @LucosE, GLUCURONOLACTONE AND ACETATE 
BY DIFFERENT TISSUE EXTRACTS GAVE NO CONSISTENT 
DIFFERENCES BETWEEN THE VARIOUS TISSUES STUD- 
1ED OF DYSTROPHIC MICE AND LITTER MATES. 


THE OYSTROPHIC ANIMALS SHOWED A SLIGHTLY 
HIGHER FATTY ACID AND CHOLESTEROL BIOSYNTHETIC 
CAPACITY FROM ACETATE (2-C14) precursor. 


THE BLOOD VOLUME PER ORGAN AS DETERMINED 
BY R.1.S.A. (1131), inoNCATED A SMALLER 
CIRCULATORY VOLUME PER ORGAN, EXCEPT FOR 
MUSCLES, IN DYSTROPHIC MICE. THE BLOOD 
VOLUME WAS DETERMINED AFTER FREEZING THE MICE 
1N LIQUID NITROGEN TO AVOID POST-MORTEM 
CHANGES. 
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VALINE AND ISOLEUCINE SYNTHESIS IN ’ 
CRASSA; FORMATION OF a-ACETOLACTATE” IN eel 
G=HYDROXYBUTYRATE. A.N. fadhekrishnan and Bi, 
Snell, University of California, ey.” 
though washed mycelial suspensions of y, 
crassa formed acetolactate (AL) from pyruvate, 
‘acetoin rather than AL was formed by crude 
mycelial extracts. Such extracts possessed thy 
following activities: (a) decarboxylation of 
pyruvate to give an "enzyme aldehyde" complex, 
but not free acetaldehyde; (b) condensation of 
this complex with pyruvate or ace to 
yield AL or acetoin, respectively; and (c) de. 
carboxylation of AL to yield acetoin. Purificg. 
tion yielded a pr ation that catalysed only 
reactions (a) and (b) and required TPP and 
metal ions. Acetaldehyde alone gave very litt) 
acetoin and reacted competitively with 
in (b). Ions of the following metals (sein 
restored activity in decreasing order: Mn, Ca, 
Mg, Fe(III), Co, Zn, and Nis Fe(II), Hg** and 
Ca** were inhibitory. Ky valugs (moles/1) 
Mn, 5x1075; pyruvate, .6x107¢; TPP mgt 
acetalde (pyruvate, 5x1075M) 5.8x10" 6 
Above 103M, Mn** but not Mg** was inhibitory, 
The enzyme showed a broad pH optimum between 
5.5 and 7.0. Formation of a-aceto-a- 
butyrate from pyruvate and a-ketobutyrate can 
also be demonstrated, All reactions leading t 
valine and isoleucine biosynthesis in N 
from pyruvate are thus obtainable in alter 
systems (cf, Wagner, Radhakrishnan and 
Proc. Nat. Acad. Scie hh, 1047 (1958)). 
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ISOLATION OF CEREBROSIDE ACIDS. N. S. Radin 
and Y. Kishimoto*. Biochemistry Dept., North- 
western Univ. Med. School, Chicago, Ill. 

Crude cerebrosides are prepared from a total 
brain lipid extract by use of a Florisil colum 
First the cholesterol is eluted with absolute 
ether, then the cerebrosides are eluted with 
methanol-chloroform 1:. A contaminating este 
is saponified with weak alkali, and the liber 
ted fatty acid and the cerebroside sulfate ate 
removed by ion exchange. The resulting cered- 
rosides contain 19.5 - 20.1% galactose, corre 
ponding to a purity of about 92%. The ceréd- 
roside acids are liberated as esters by methai- 
olysis, and the esters are applied to a colum 
of Florisil in petroleum ether, The esters of 
the non-hydroxy acids are eluted with the sa 
solvent, while the hydroxy esters are eluted 
with petroleum ether-absolute ether 9:1. Addi- 
tion products are formed with the unsaturated 
esters with Hg(OAc)o and methanol, and the 
mixture is put on a Florisil colum with ethet, 
The saturated esters pass thru and the addition 
products are eluted with chloroform-alcohol-ii, 
which also regenerates the unsaturated esters, 
Results of gas chromatographic analysis will & 
presented. Preliminary evidence has been 
obtained for the existence of considerable 
amounts of lower homologues of cerebronic acid, 
(Supported by funds from grant B-1179, Natl. 
Insts. of Health, PHS.) 
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purification and Properties of Phosphoglycery! 


Kinase from Rabbit Muscle. D. Rajagope Rao* 
and Peter Oesper, Div. of Biologica stry, 
wi teas Hedical College, Philadelphia, Pa. 


The enzyme phosphoglycery! kinase which 
catalyses the reaction Phosphoglycery|phos- 
phate + ADP — ATP + 3-phosphoglyceric acid 
(Biochim. et Biophys. Acta 1:292, 1947) has 
been partially purified from rabbit skeletal 
mscle by acetone fractionation, heat denatur- 
ation of inactive protein and selective 
elution of the enzyme from alumina CY The 
enzyme-catalysed reaction has been studied in 
both directions by the compound optical assay 
procedure as well as other new procedures in- 
wlving the use of P?? labelled phosphogly- 
cery] phosphate. The Michaelis constants for 
each of the substrates as well as for the 
activators magnesium and manganese have been 
determined at three different pH values with 
the partially purified enzyme from muscle and 
with the crystalline enzyme from yeast. The 
mscle enzyme is highly sensitive to sulf- 
hydry] reagents (100% inhibition at a concen- 
tration_of 0.26 uM/ml of P-chloromercuriben- 
mate /PCMB)) whereas the yeast enzyme is 
fully active even at a concentration of 10 
ul/al of PCMB. Inhibition studies indicated 
that in crude extracts of liver, brain and 
kidney, phosphoglycery! kinase activity can be 
completely inhibited by PCMB. Further data 
on the comparative study of the properties of 
the yeast and muscle enzyme will be presented. 
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COMPARISON OF HUMAN TUMOR AND OX SPLEEN 
CYPOSIDES. M L 


i,.F. Alonzo. pt. ry op 
Hinstein Coll.of Med., and Sloan-Kett- 
Inst.for Canc.Res., New York, N.Y. 
Cytolipin H, a lipid hapten isolated 
from nman tumor tissue, contains fatty 
acid, a sphingosine-like base, glucose, 
amd galactose in equimolar proportions 
(Nature 161:1603, 1958). A molecule with 
8 composition was previously found in 
ox leen (Klenk,et.al., = 1. 
192). In order to distinguish between 
these and other closely related com- 
pounds, we propose the name "cytoside" 
to designate a molecule formed by one 
ceramide linked to two monosaccharide 
Tesidues, a nomenclature analogous to 
‘erebroside” which serves as a generic 
name for ceramide linked to one mono- 
saccharide, Human tumor and ox spleen 
cytosides do not have identical chemical 
properties although both show haptenic 
activity. Two preparations of Cytolipin 
E ( tumor cytoside) and two of ox 
spleen cytosides were studied for their 
chemical and serological reactions, in- 
cluding total N, anthrone color, total 
hexose(aminodiphenyl), glucose, ninhyd- 
Mn color after hydrolysis, iodine no., 
Specific rotation, and isofixation curve 
vith antibody. Human and ox cytoside 
preparations are chemically distinguish- 
able only by specific rotation and io- 
dine mmber. The differences are small, 
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THE NEW METABOLITE OF DEOXYCHOLIC ACID. R. L. 
Ratliff*, J. T. Matschiner* and S. A. Thayer. 
Dept. of Biochemistry, St. Louis Univ. School 
of Medicine, St. Louis, Mo. 

The isolation of a new metabolite of deoxy- 
cholic acid-24-cl4 from the urine of surgically 
jaundiced rats has been reported (Fed. Proc. 
17:294, 1958). Chemical studies demonstrated 
that this new acid was a trihydroxycholanic 
acid distinctly different from cholic acid. 
The possibility that the new acid might be a 
3,6,12-trihydroxycholanic acid was inferred 
from the two forms of the triketocholanic acid, 
m.p. 201-202 and m.p. 229-2309 (3,6,12-tri- 
ketocholanic acid, m.p. 198° and m.p. 234°; 
Ohta, K., Z. Physiol. Chem., 259:53, 1939). 
Partial synthesis of the 30,668,120-trihydroxy- 
cholanic acid was accomplished by treatment of 
methyl 30,120-diacetoxy-4 5-cholenate with 
silver acetate and bromine, and subsequent de- 
halogenation with Raney nickel. The product 
was hydrolyzed and purified by chromatography 
to yield an acid, m.p. 135-1379, mixed m.p. 
with the radioactive metabolite 134-136°. The 
identity of this synthetic acid with the new 
metabolite of deoxycholic acid was further 
established by chromatographic behavior, 
sulfuric acid absorption spectrum, and by the 
comparison of three derivatives prepared from 
the metabolite and the synthetic acid. 
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THE EFFECT OF PROLINE ON PYRIMIDINE IN- 
HIBITION OF ASPARTATE CARBAMYL TRANSFER- 
ASE SYNTHESIS. Joanne Ravel, Flora Hun- 
ter*, and William Shive. Clayton Founda- 
tion Biochemical Inst., Dept. of Chem- 
istry, Univ. of Texas, Austin. 
Pyrimidine inhibition ofthe synthesis 
of aspartate carbamyl transferase in 
Streptococcus lactis 8039 is partially 
prevented by enzymatic digests of casein 
or yeast. Of a large number of peptides 
and mixtures of peptides tested, only 
proline peptides (glycylproline and 
prolylglycine) increase the amount of 
uracil necessary for inhibition of en- 
zyme synthesis. Proline at 10 to 20 
times the concentration of its peptides 
similarly exerts this effect. The max- 
imal reversal of the uracil inhibition 
by glycylproline is equal to that ob- 
served with enzymatic digest of casein 
(at 20 times the concentration of the 
peptide). Comparable results were ob- 
tained with other organisms. Thé spec- 
ificity of proline for exerting.~this 
effect suggests the possibility that 
uracil or a derivative may antagonize a 
specific complex of proline containing a 
pyrimidine-like moiety which is necessary 
for the synthesis of this carbamylating 
enzyme. Biotin deficiency, previously 
shown to decrease decarbamylation enzyme 
production, exerts a synergistic effect 
with uracil such that greatly diminished 
amounts of uracil are required for 
inhibition of enzyme synthesis. 
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IDENTIFICATION OF ESCHERICHIA COLI FRACTION B 
(DIHYDROLIPOIC DEHYDROGENASE) AS A FLAVOPROTEIN. 
Lester J. Reed and Masahiko Koike.* Clayton 
Fndn. Biochemical] Inst. and Dept. of Chemistry, 
University of Texas, Austin. 

An enzyme system which catalyzes the reaction 
Pyruvate + CoA + DPN —» acetyl CoA + CO) + DPNH 
has been isolated in highly purified form (250- 
fold purification) from extracts of E.coli 
(Crookes strain). It is apparently an enzyme 
complex, and sediments in the ultracentrifuge 
(1 to 2 hr. at 144,000 x g) as a dark yellow, 
fluorescent pellet. Evidence has been obtained 
that FAD is an essential component of the com- 
plex, apparently associated with dihydrolipoic 
dehydrogenase (Koike and Reed, J.Am.Chem. Soc. 
in press). This finding has been confirmed by 
studies with E.coli Fraction B. Highly purified 
preparations of the latter (400-fold purifica- 
tion) are yellow and fluorescent, ard show a 
typical flavoprotein spectrum. The flavin has 
been tentatively identified as FAD. Release of 
the flavin by precipitation of the enzyme with 
acid ammonium sulfate resulted in a loss of Fr.B 
activity (Hager and Gunsalus, ibid. 75:5767, 
1953). The activity was restored by addition of 
FAD, but not of FMN. From data based on enzyme 
assays and changes in color, fluorescence and 
absorption spectrum of Fr.B, it appears that 
electrons can be transferred reversibly between 
this flavin enzyme and DPN or free lipoic acid. 
The path of electron flow in reactions catalyzed 
by the E.coli pyruvate dehydrogenation system is 
apparently: Pyruvate —» protein-bound lipoic 
acid —» FAD —» DPN (or free lipoic acid). 
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FACILITATION OF CATALYSIS BY L-GLU- 
TAMIC ACID DEHYDROGENASES IN THE 
PRESENCE OF CERTAIN MERCURY COMP- 
OUNDS, O.K. Reiss*, P.J. Geiger* and 
Leslie Hellerman. Johns Hopkins Univ., 
School of Medicine, Baltimore, Md. 

We reported recently (J. Biol. Chem. 233: 
1468, 1958) that a sulfhydryl fraction of 
crystallized L-glutamic dehydrogenase com- 
bines with certain organic mercurials at pH 
4.6, but apparently not at pH 8.5. Paradox- 
ically, however, the activity of the bovine 
and chicken liver glutamate dehydrogenases 
in the more effective pH range (8.0-8.5) is 
increased in the presence of phenylmercuric 
acetate and CH3-Hg-Br, with respect both to 
the oxidation of L-glutamate and the reverse 
process. By means of several analytical pro- 
cedures, it has now been demonstrated that 
the apparent equilibrium constant for the re- 
versible oxidation of L-glutamate is not 
affected when the facilitating metallic agents 
are present. The nature of the buffer used 
and the presence of small amounts of certain 
substances (EDTA) affect markedly the rate 
of attainment of maximal activation. The data 
suggest purely a "facilitating" role with 
respect to the action of the effective mercury 
compounds in the catalytic process. 
(Supported by National Cancer Institute Grant 
No. 3186.) 
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STUDIES ON CHOLINE DEHYDROGENASE IN M 
DRIAL AND SOLUBLE PREPARATIONS. dins 
and Thomas P, Singer. Edsel B. Ford Inst,, 
Henry Ford Hospe, Detroit, Michigan. “iy 
Titration of rat liver mitochondria with 
antimycin A and 2-n-heptyl-hydroxyquinolinesy. 
oxide and other evidence indicate that 
dehydrogenase is linked to a respiratory chaia 
other than the succinic oxidase systen, 
succinoxidase is insensitive to amytal, cheliy 
oxidase is completely inhibited by low concep 
trations of amytal when 0» is the electron 
acceptor, although the reaction with phenazin 
is not inhibited. Although inhibition by ap 
tal is often taken to indicate the operation o 
DPNH oxidase, and choline dehydrogenase has bey, 
claimed to be a DPN enzyme, no requirement for 
pyridine nucleotides exists in mi e 
in soluble, purified preparations of choling 
dehydrogenase. Previous reports of stisulatin 
by added DPN in mitochondrial choline dehydr 
genase have been explained by activation of — 
residual betaine aldehyde dehydrogenase in thy 
mitochondria, which then removes the a 
a powerful competitive inhibitor of choline 
dehydrogenase. Contrary to claims in the lit- 
erature, the dehydrogenase is also unaffected 
by added FAD, but soluble, purified prepare 
tions obtained with phospholipase A (Rendina 
and Singer, Biochim. et Biophys. Acta, 30, “i 
(1958)) contain considerable amounts of flavin, 
The association of this flavin with choline 
dehydrogenase, however, has not yet been 
established. The purification and enzymatic 
characteristics of the dehydrogenase will be 
discussed. 
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STRUCTURAL CHANGES IN RELATION TO RIBONUCLEAS 
ACTIVITY. H. Resnick# J. R. Carter* and G, 
Kalnitsky, Depts. of Biochemistry and Patholog, 
State University of Iowa, Iowa City, Iowa, 

An amperometric technique for determination 
of disulfide bonds in RNase has been employed, 
Cleavage of the 4 -S-S- bonds proceeds only ia 
8M urea. Splitting of 1 -S-S- bond results is 
little, if any, loss in activity; with the 
breaking of 2 -S-S- linkages, activity still 
remains high. With the cleavage of almost 4 
-S-S- bonds, the enzyme still retains a portion 
of its activity. Evidence indicates that it is 
mot the cleavage of the -S-S- bonds, but a 
subsequent structural alteration in the mole 
cule which is responsible for lose in enzymatic 
activity. The secondary structure of RNase ia 
relation to activity has been investigated. i 
a 2-chloroethanol-water system, wherein the 
protein molecule exhibits maximum unfolding, # 
pH 5.0, the Qj9 of the enzymatic reaction drop 
from 2.87 to 1.74 between 50-55°C. At this 
temperature, the molecule also begins to unfoli. 
The activation energy for the reaction is 
20 kcals. The thermodynamic parameters, Ai 
and AS° for the reversible reaction native 
denatured protein, calculated on the basis of 
activity, would seem to indicate that the de- 
naturation of the enzyme is localized, rather 
than involving the entire gross structure. It 
is concluded that at least a portion of the 
secondary, co-operative structure of the RNase 
molecule is essential for its catalytic ac- 
tivity. 
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FROM 
yay Helen R. Revel (intro. by P. B. 
fork), Public le t, N.Y. C. 

A phosphoproteia from beef spleen 


(phosphate, serine 
pate and p-nitrophenyl 
» ate cleaved at oaly 0,5- 


5.8 the rate of phosphate release from casein 
ig increased 13-fold by either ascorbic acid or 
thieglycolic acid (Sxl0°° M), while the rate of 
a hydrolysis ie increased 8-fold by ascorbic 
acid and 4-fold by thioglycolic acid, A 10 ain. 
of the ensyme with ascorbic acid 
at 37° in the abecence of substrate results in a 
00-90% loss of activity vhea with all 
the highly active substrates, Fett (1073 m), 
bet no other metal ion tested, protects against 
thie inactivation end also replaces the reducing 
agent as an effective activator of casein or ATP 
dephosphorylation, Emsyme activity is inhibited 
by fluoride, oxl-dipyridyl, 8-hydroxyquinoline, 
1,10-phenanthroline, mo te and various metal 
between ATPPP>2 and 


casein, or transfer of p22 from ATPPP22 to de- 
paosphorylated casein could be demonstrated, 
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THE FLAVOPROTEIN-APOPROTEIN SYSTEM OF EGG WHITE. 


Marvin B. Rhodes*, Nelle Bennett* and Robert E. 
Feney. Dept. oF Biochenistry and Wutrition, 

Vv. of Nebraska, Lincoln 

A flavoprotein and its corresponding apopro- 
tein have been isolated and purified directly 
from egg white by the use of cellulose ion-ex- 

(Rhodes, Azari and Feeney, J. Biol. 
399 (1958). A sequential combination 

of rlaminoethylcellulose and carboxymethyl- 
cellulose have given the best results. Chicken 
egg white contains approximately 0.9 percent on 
a dry weight basis by riboflavin-binding tests. 
This protein is unique in that the flavin moi- 
ety is riboflavin rather than FMN or FAD. The 
flavoprotein dissociates below pH 4.2 and re- 
associates to form the original protein above 
ph 4.2. Riboflavin is bound much more tightly 
than FMN or FAD and will displace them from 
their complexes with the apoprotein. It con- 
tains 0.8 percent phosphorus, the majority of 
vhich can be removed enzymatically without af- 
fecting the flavin-binding capacity. The apo- 
protein has weak antibacterial activity which 
my be prevented by the addition of riboflavin. 
Wlecular weight is approximately 35,000 g. 
Riboflavin was bound more tightly than six 
analogues studied. 3-Methylriboflavin was 
bound and its fluorescence quenched. (Supported 
by @ grant (E-916-C3) from the Division of 
Research Grants, U.S. Public Health Service.) 
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GLYCOLIC AND GLYOXYLIC ACID OXIDASE IN PLANTS. 
K. E. Richardson#, M. Kuczmak*, and N. E. 

Tolbert, Michigan State Univ., East Lansing. 

Glycolic acid oxidase is activated when etio- 
lated wheat plants are placed in the light or 
treated with glycolate. The enzyme is activated 
in sap from etiolated plants by: (1) addition of 
excess FMN suggesting that apoenzyme is present, 
(2) addition of NaHSO3; (3) incubation for 18 
hrs. at 4° with glycolate but without FMN. How- 
ever etiolated plant sap contains about 1076 M 
unbound FMN or FAD; sap from green leaves has 
about 2.5 fold more FMN but less FAD. 

Glycolic acid oxidase oxidizes glycolate to 
glyoxylate and added glyoxylate to oxalate. 
Added FMN is needed for both oxidations by an 
alcohol precipitated enzyme and H202 is produced, 
A constant ratio of glycolate to glyoxylate oxi- 
dation obtained during purification of the en- 
zyme indicates that one protein acts on both 
substrates. (An apparent exception is the 
enzyme from spinach, which oxidizes glycolate, 
but attacks glyoxylate at a very slow rate.) The 
oxidation of glyoxylate, which arises by enzyma- 
tic action from glycolate, is faster than oxida- 
tion of added glyoxylate. Further, added glyox- 
ylate inhibits glycolate oxidation. These data 
suggest that glyoxylate and glycolate are bound 
at the same site and that the glyoxylate-enzyme 
complex formed from glycolate oxidation need not 
dissociate before further oxidation. Oxalate 
competitively inhibits glycolate and glyoxylate 
oxidation. Kinetic analyses indicate that the 
rates of enzyme complex formation are 
glycolate >» oxalate >> glyoxylate. 
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THE ACTION OF POLYLYSINE ON SOME ASCITES 


pe aad 

thology, Univ. of 
189245, 

oie Bi 


° acon a 
This pontine. studies aye oe 


in mice. 

tions (10-12 mg/kg, i.p., twice daily for 6 

) increased val 
Erhlich (hypotetraploid and hyperdiploid, ELD 
Buffalo) and ascites 
tumors. All the untreated mice devel 
large ascites tumors and died within 2 to 3 
weeks; 25 to 90% of the treated mice survived 
at 6 weeks, many of these mice 


ins in diploid cells showed no 
change on tment. The average individual 
tumor cell volume was not altered. 
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IDENTIFICATION OF THE OXYGENATION-LINKED AC ID PROTEIN MODIFICATION IN THE TEYPSIN-FORMALDE. 
GROUPS OF HEMOGLOBIN. A. Riggs. Dept. of Zoo- HYDE REACTION. J. Fe Rio sh 
logy, Univ. of Texas, Austin. F. Fe Nord. Dept. of organic : 


The oxygenation of hemoglobin is accompanied 
by the dissociation of protons. The number of 
protons discharged is inversely and linearly 
related to the logarithm of the body weight of 
the terrestrial mammals from which the hemo- 
globins came. (Riggs and Tyler, Fed. Proc. 
17:297, 1958). | have now measured the number 


of mercuric ions which can be immediately bound 


to these hemoglobins under an atmosphere of 
helium, using the amperometric procedure of 
Kolthoff, Stricks and Morren (Anal. Chem. 26: 


366, 1954). This number is, with’ few except iors, 


directly proportional to the number of protons 


Enzymology, Fordham University, New York, ¥.¥, 
Investigations of the influence of chanicg, 
modification on properties of enzymes have de 
monstrated that it is their stability which jy 
most sensitive to changes in secondary proteiy 
structure. These studies were extended to in 
clude the effect of formaldehyde on native ay 
acylated forms of trypsin, where a striking 
difference again became apparent. While the 
native enzyme rapidly loses its activity whey 
briefly exposed to a dilute formaldehyde so]y. 
tion, the acylated trypsins require much ha. 
sher treatment for comparable destruction, si 


RBIES SSESSPERE>3IELS S 


cinyltrypsin being the most resistant. Ultrm 
centrifugal analysis has shown that extensiw 
intermolecular crosslinking occurs during the 
interaction of formaldehyde and native trypsiy, 
Even under conditions more conducive to fom). 
dehyde condensation, the acylated derhvatives 
exhibit no polymerization. To the 

their sedimentation constants were found to d 
crease and umier appropriate conditions, bya 
much as one Svedberg unite The inability to 
crosslink is directly accounted for by the ab 
sence of free amino groups in the modified & 
zymeSe Several possible causes of the de- 
creased sedimentation constant will be dis- 
cus sede 


discharged during oxygenation. | conclude that 
the oxygenation=-linked acid groups are sulf- 
hydry! groups. This is supported by the fact 
that the irreversible -SH reagent, N-ethy! 
maleimide (NEM), greatly reduces the size of 
the Bohr effect (defined as Alog pco/ApH, where 
Pso is the 0, pressure required to half-satu- 
rate the hemoglobin). The addition of five moles 
of NEM to human hemoglobin reduces the Bohr 
effect from 0.65 to 0.28 and abolishes the 
mercury titration within 15 minutes. These ob- 
servations, together with the amino acid analy- 
ses of Birkofer and Taurins (Z. physiol. Chem. 
265:94, 1940), suggest that the more active the 
animal, the greater is the number of appropri- 
ately placed cysteine residues in its hemogkbin, 
and the greater is the number of protons dis- 
charged from these groups upon oxygenation of 
the hemoglobin. 
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OXIDATION OF DPWH AND TPNH BY PARTICULATE AW 
SOLUBLE ENZYMES OF PASTEURELLA TULARENSIS, 
Diana A. Robinson* and RB. CG. Mills. Dept. of 
Biochemistry, Univ. of Kansas, Lawrence. 

The distribution of and relationships anoy 
enzymes oxidising DPNH and TPNH in sonic ex 
tracts of P. tularensis have been studied. DM 
is oxidised rapidly by the whole sonicate anil 
by the particulate fraction from it. TPNH is 
oxidized by the sonicate at only a emall fre 
tion of the rate of oxidation of DPWH, but th 
addition of DPW raises the rate of oxygen up 
take to that found for DPWH. ‘TPNH is oxidised 
very slowly by the particulate fraction even 
with added DPN. This suggests a transhydroger 
ase activity located in the soluble fractitn, 
The soluble and particulate fractions cataly# 
the reduction of 3-acetylpyridine-DPs by DA 
but not by TPNH. The soluble fraction catalyst 
the reduction of 3-acetylpyridine-DP¥ by TH 
if DPM is added, but th» particulate fractia 
does not. The soluble fraction can utilise — 
either TPNH or DPWH in the reduction of mem 
dione or 2,6-dichlorophenolindophenol; a TPib 
dye reductase essentially free of DPWH activily 
has been obtained from it by fractionation vit 
protamine sulfate and calcium phosphate gels 
The particulate fraction uses only DPNH to ay 
extent in reduction of menadione or dye. Trait 
ment of the particulate fraction with deoxy- 
cholate, acetone, or butanol, or 20 minute 
sonic treatment has not made available any 
appreciable TPNH-dye reductase, 
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LACTIC DEHYDROGENASE ACTIVITY IN THE PLASMA OF 
MICE WITH GROWING OR REGRESSING TUMORS. Vernon 


Riley and Felix Wr6blewski (intr. by C. Chester 
Stock). Sloan-Kettering Institute, New York. 


The association of increasing lactic dehydro- 
genase activity (LD) with transplanted animal 
tumors, various cell lines in tissue culture, 
and with human malignancies has been reported. 
The present studies involve the serial assay of 
this enzyme activity in the blood plasma of mice 
during the course of growth of the solid Ehrlich 
carcinoma. Since an impressive correlation was 
found to exist between the increasing tumor mass 
and the LD activity in the peripheral blood 
plasma, this enzyme activity was also used as an 
independent parameter to follow tumor damage, 
inhibition, and regression during the treatment 
of this neoplasm with an experimental chemo- 
therapeutic compound, orthophenylenediamine 
(OPDA). The LD plasma values responded to the 
treatment of established tumors and reflected 
tumor inhibition and regression prior to visible 
or measurable physical changes in the tumor 
mass. Enzyme micro assays and a rapid technique 
for serial blood sampling of the host by punc- 
ture of the venous ophthalmic plexus with a 
heparinized capillary pipette have made such 
studies feasible. The possibie utility of these 
methods as additional indices in the screening 
of antitumor compounds and of extending the 
understanding of tumor-host-enzyme relationships 
is being explored. 
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SRIOROXYACID | OXIDASE OF HOG KIDNEY. 
.C. Robinson* and I, W. Sizer, Div. Biochem., 
iC “Biol. , .1.T., Cambridge, Mass. 
Apreparation, 400-500 fold pure, has been &-. 
tained in 10-15% yield from hog kidney cortex. 
The enzyme is extracted into 0.1 M maleate 
buffer, pH 6, by means of a Waring blendor. 
The supernatant obtained by centrifugation at 
5000 xg is used as starting material. The frac- 
tionation is accomplished with calcium phos - 

e gel, ammonium sulfate precipitation, 
hydroxylapatite and diethylaminoethylcellulose 
columns. The enzyme differs from the rat kid- 
ney enzyme described by Blanchard et al. (J. 
Biol. Chem. 163:137, 1946) in that the present 
preparation is devoid of L-amino acid oxidase 
activity. L-a-hydroxyisocaproic acid (hydroxy 
analog of leucine) proved to be the best sub- 
strate among a series of hydroxy analogs of L- 
amino acids. Activity with corresponding sub- 
strates of the D-configuration is negligible. Gly- 
colic acid and L-lactic acid are oxidized in the 
presence of the enzyme but at rates consider- 
ably lower than L-a-hydroxyisocaproic acid. 
The Michaelis constant, K for L-a-hydroxy- 
isocaproic acid is 6.8 x 10"* M. With this sub- 
strate, inhibition is encountered at concentra- 
tions greater than approximately 6 x Ky,. The 
corresponding pH optimum in phosphate buffer 
is 7.4. The preparation retains more than 80% 
of its activity for at least three weeks when 
stored at either 0° or -20° C. Upon lyophiliza- 
tion a pale yellow powder is obtained. Its speci- 
fic activity is reduced by one-half, but this dry 
—. retains most of its activity for at 
east two weeks. 
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SIVDIES ON THE MECHANISM OF ARGININOSUCCINIC 
ACID FORMATION FROM CITRULLINE AND ASPARTIC 
ACTD. Rochovansky* and S. Ratner. Public 
Health Research Institute of the City of New 
York. 

Rarlier studies in this laboratory (Petrack 
ani Ratner, J. Biol. Chem. 233:1494, 1958) have 
demonstrated that argininosuccinic acid is 
formed by a reversible condensation between ci- 
trulline and aspartic acid with a concomitant 
cleavage of ATP to yield AMP and inorganic py- 
rophosphate (PP). ‘The participation of ATP im- 
plies that a phosphoryl transfer occurs whereby 
one of the amino acid substrates becomes acti- 
vated prior to the condensation. The possibi- 
lity that citrulline is the amino acid which 
becomes activated has been investigated by car- 
tying out the condengation reaction with citrul- 
line labeled with exclusively in the ureido 
oxygen. A partially purified preparation of 
beef liver condensing enzyme was used. If an 
interaction occurs between citrulline the 
phosphoryl group of the AMP moiety, O15 should 
appear in the phosphate of AMP, whereas inter- 
ection with fre phosphoryl of PP should 
result in 0%.1abeled PP. analysis 
(through the courtesy of Dr. D. Rittenberg) of 
the products isolated at the end of the reac- 
tion showed that all of the 01% was present in 
the AMP phosphate and none in the PP. The re- 
silts suggest that adenylo-citrulline may be 
formed as an intermediate, either free or enzywe 
bound. Pp3¢-ATP exchange studies have been un- 
dertaken to elucidate the reaction mechanism 
further. The results of these experiments will 
be discussed. 
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THE BIOSYNTHESIS OF ORNITHINE TRANSCARBAMYLASE 
BY ESCHERICHIA COLI. Palmer Rogers, Jr.,* and 
G. David Wovelll. “biology Division, Oak Ridge 
Natio: Laboratory, Oak Ridge, Tenn. 
Investigation into the synthesis of orni- 
thine transcarbamylase (OTC) by protoplasts 
and cells of E. coli have been reported 
(Rogers, Fed. Proc. 17:298, 1958, and Rogers 
and Novelli, Bi Biophys. Acta, in press). 
We have extended these studies further in at- 
tempts to prepare cell-free systems that can 
carry out de novo synthesis of OTC. In these 
experiments, we Observed that crowding of cells 
or protoplasts caused failure of OIC synthesis. 
Variation of a number of conditions finally 
enabled us to obtain enzyme synthesis in sus- 
pensions of cells or protoplasts as high as 
30 percent by volume. Methods used to ac- 
complish this will be discussed. Extracts 
prepared by water lysis of protoplasts synthe- 
sized significant amounts of OTC. The number 
of contaminating protoplasts found were in- 
sufficient to account for production of this 
quantity of enzyme. However, addition of a 
known number of protoplasts to an extract re- 
vealed a sevenfold increase in the efficiency 
of OTC formation by the protoplasts. Charac- 
teristics and properties of OTC synthesis in 
fractured cell preparations will be discussed. 
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REACTION OF PYRUVATE KINASE WITH PYRUVIC ACID. 
Irwin A. Rose. Dept. of Biochemistry, Yale 
School of Medicine, New Haven, Conn. 

Rabbit muscle pyruvate kinase catalyzes 
the detritiation of f-tritritiated pyruvic 
acid in the presence of Mg, K, and ATP at 
about the rate expected for the net reaction. 
In the absence of ATP no detritiation occurs 
unless either arsenate or phosphate is added. 

te and ADP are not active. Both 


inhibited phospho-enol pyruvate. ‘The ATP 
and phosphate-coupled exchanges are not 


normally 
phosphate of ATP. 
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THE ENDOGENOUS PRECURSOR OF FECAL STEROL 
R.S. Rosenfeld and Leon Hellmans# Sloan- 

ute ancer Research, 
New York, New York. 

In order to determine the immediate 
precursor of fecal sterol, the following 
studies were performed: 1. Plasma and 
fecal sterol were shown to have identi- 
cal specific activities (S.A.) in a 
patient maintained on a synthetic, 
sterol-free diet and given parenteral 
cholesterol-4-C14, This did not exclude 
biliary cholesterol as the source of 
fecal sterol since biliary and plasma 
cholesterol also had the same S.A. 2. 
Fecal and plasma sterol had the same 
S.A. in a patient with 3 complete bile 
fistula given acetate-H-~. In this ex- 
periment, fecal tritium-labeled sterol 
could only originate by secretion from 
the intestine. 3, The daily fecal 
sterol excretion (800 mg.) in a subject 
on a sterol-free diet yields a turnover 
time (T). of 31 days for an "active" gy 

lasmatred cells+livert+tintestine™25Gm. 
cholesterol) of sterol in isotope 
equilibrium. This value for T agrees 
with values of T=22 to 36 days derived 
independently from the fall-off curve of 
plasma chol gterol S.A. following either 
acetate-2-C14 or cholesterol-4-C!4, 
These data suggest that plasma chole- 
sterol, secreted through the intestinal 
wall, is the sere endogenous pre- 
cursor of fecal cholesterol and copro- 
stanol. 
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DEHYDROGENASE LEVELS IN MICE WITH MUSCULARIS 
DYSTROPHICA. H, Rosenkrantz. Worcester 
Foundation for Exptl. Biol., Shrewsbury, Massa- 
chusetts. 

In a previous report (Rosenkrantz, Fed. Proc. 
17: 299, 1958) data were presented which in- 
dicated a decline in the levels of isocitric 
acid and a-ketoglutaric acid dehydrogenases in 
the skeletal muscle of vitamin E-deficient 
rabbits as determined by triphenyltetrazolium 
chloride (TPTZ) reduction. Comparable studies 
have been performed on mice with an inherited 
form of muscular dystrophy (Muscularis dystro- 
phica). Incubations, extractions and estima- 
tions were carried out as before. Contrary to 
results on the vitamin E-deprived rabbits, 
dystrophic mouse tissue showed increases in 
TPTZ reducing activity in liver, 50%; in kid- 
ney, 43% and in skeletal muscle, 25%. Liver 
dehydrogenase content averaged approximately 
122 y/100 mg. wet wt. for the normal and 183 
for the dystrophic: kidney, 60 for normal and 
661 for dystrophic: muscle, 18 for normal and 
23 for dystrophic. Introduction of specific 
substrates to skeletal muscle revealed a 37% 
elevation in glutamic acid dehydrogenase 
activity in the dystrophic mouse: normal, 

Sl + 10; dystrophic, 7) + 10. The concentra- 
tions of succinic, a-ketoglutaric, isocitric, 
B-hydroxybutyric and malic dehydrogenases 
appeared unaltered. These results clearly 
distinguish nutritional muscular dystrophy in 
the rabbit from Muscularis dystrophica in the 
mouse. 
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ADSORPTION OF CO-60 CYANOCOBALAMIN TO SER 
PROTEINS OF VARIOUS ANIMALS. Harold L. 
Rosenthal, Washington University School of ~ 
Dentistry, St. Louis, Mo. i 


Serum proteins, containing added Co-60 B-12, 
were fractionated with 26 per cent sodiug — 
sulfate and the globulin fraction was removed 
with ether. The albumin solutions were 
dialyzed for 72 hours at room temperature 
against sodium sulfate to remove unbound vits. 
mins. Proteins were determined by a biuret 
procedure and radioactivity was determined 
with a well type scintillation counter. Ip 
rabbit serum, but not in other animals, the 
binding of Co-60 B-12 to serum globulins con. 
tinues to increase for 1.5 hours and remaing 
constant at longer time intervals. The bing 
ing of Co-60 B-12 by rabbit serum globulin is 
significantly greater than that of other ani- 
mals but the binding to albumin is the sam 
for all mammals studied. In contrast to 
mammalian serum proteins, chicken serum albu) 
binds Co-60 B-12 more than globulin. 


cpm/mg.Albumin c G1 


Rabbit 31 131 

Human 13 25 

Calf 36 10 

Dog 8 32 

Lamb 18 41 

Chicken 930 10 
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METABOLISM OF PIPECOLIC actD-2=¢14, M. Roth- 
stein and D. M. —— Dept. of Biochem, 

Ve 0. 3. a of Med., San Fra 
cisco. 

It has been proposed that in the rat, pip- 
colic acid is an intermediate in the conver 
sion of lysine to a-aminoadipic acid and thy 
to glutaric acid. (Rothstein and Miller, J. 
Biol. Cheme, 211:851, 1954). To obtain ex 
perimental ev: e for this proposal, Di-pip 
colic acid-2-C°* was synthesized. C02 expit 
ation data show that the compound is oxidised 
at a moderate rate (10% of a 2 mg. dose in} 
hours based on L=pipecolic acid). However, 
65% of the activity appeared in the urine. / 
second experiment in which COj was not colle 
ed, yielded only 27% of the activity in the 
urine. Most of the urinary activity was du 
to pipecolic acid, probably the D-isomer, 
since upon administration of this recovered 
material only a very small percentage was oxi 
dized to respiratory C09. Simultaneous im 
jection of 350 mg. of sodiup, giutarate and 10 
uc of DL-pipecolic acid-2-C~” into a rat lew 
the recovery of radioactive glutarate fron t 
urine. Chemical degradation of the material 
showed that at least 90% of the activity mas 
in the carboxyl carbons, strongly supporting 
the idea that pipecolic acid is an intermediil 
in the biological degradation of lysine to & 
aminoadipate and glutarate. In vitro experi 
ments indicate that rat liver mitochondria 
tain enzymes which can completely oxidize pif 
colic acid to C09. 
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QUINOLINE DERIVATIVES IN MAMMALIAN URINE. J. K 
Roy* and J. M. Price. Univ. of Wisconsin Med. 











L of of BL ’” sea tutes School, Madison. 
City of Medical Center, Duarte, Calif. Previous studies have shown that quinaldic 
The precipitation and column chromatographic acid and 8-hydroxyquinaldic acid were excreted 
B-12, Ff einiques for the preparation of PE have been in the urine of man and the rat after the inges- 
mek? wmpared. The precipitation techniques require tion of kynurenic acid and xanthurenic acid, 
removed the initial isolation of an ethanol-insoluble respectively. It has now been possible to iso- 
> __ | qgpalin fraction. Large losses of PE are sus- late 8-hydroxyquinaldic acid in crystalline form 
ire |i tained in this procedure and the cephalin frac- from normal rabbit urine. When pyridoxine-defi- 
nd. vite. tion becomes enriched with respect to inositol cient rats were given supplements of L-trypto- 
luret, (1?) and serine (PS) phosphatides. The purity phan 8-hydroxyquinaldic acid was readily iso- 
ined of PE varies from 80-95% with an overall yield lated from the urine in crystalline form, while 
+ In J igs than %. Purity may be increased with this metabolite was difficult to detect in 
» the lover yields. With minor modifications, the normal rat urine. Quinaldic acid was readily 
nS Com F sniicic acid column chromatographic technique isolated from normal rabbit urine in crystalline 
mains | rien et al (Biochem. J., 602353, 1955) pro- form. A compound which was indistinguishable 
» bind § ides a means for the quantitative isolation from quinaldylglycine was obtained in spectro- 
alin is of PE from a lipid mixture. This procedure scopically and chromatographically pure form 
rT ani- § un yield pure PE in essentially quantitative from rabbit urine. Pig urine contained kynure- 
sane J yield from some sources. Mixtures containing nic and xanthurenic acids and small amounts of 
bo 8 or other interfering amino phosphatides do two other compounds which appeared to be quino- 
A alban § oot yield pure PE due to overlapping of frac- line derivatives. These have been identified 
tions. The amino phosphatide fraction may be as 6~hydroxykynurenic acid and the 8-methyl 
gt to obtain small amounts of relatively pure ether of xanthurenic acid. The latter was pre- 
Lobulin . Fraction cutting is hasardous if viously found in human urine but could not be 
the fatty acid composition of PE is under study, detected in the urine of cats, dogs, rats, cows, 
sine PEs of different fatty acid composition sheep or monkeys. Thus, a total of 7 quinoline 
can be obtained. PE is relatively unstable. derivatives have been identified in normal mam- 
by exclusion of oxygen and storage of samples malian urine and there is evidence to indicate 
at 2°, we have been able to isolate soybean PE that there are others present. All available 
in quantitative yield by chromatography as a evidence suggests that these urinary quinoline 
colorless, waxy solid that may be kept without derivatives are tryptophan metabolites. 


apparent change for many months. 
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me A PYRIDINE NUCLEOTIDE-NITRITE AND -HYDROXYLAMINE THYROXINE ANALOGUES AND THE CONTROL OF PLASMA 
n Pram | MDUCTASE FROM SOYBEAN LEAVES. G. G. Roussos AND LIVER CHOLESTEROL CONCENTRATION. W, BR. 
(intr, by H. M. Kalckar) McCollum-Pratt Inst. Ruegamer, M. Alpert* and F. R. Silverman.* 
‘, pee Johns Hopkins Univ., Baltimore, Md. Radioisotope Lab., VA Hosp. and Biochemistry 
cana A soluble enzyme fraction catalyzing the re- Dept., State Univ.of N. Y., Coll. of Med., 
nd thy — “tion of nitrite and hydroxylamine by reduced Syracuse. 
ra pyridine nucleotides has been purified 100-to Since elevated plasma cholesterol concentra- 
a z \00-fold from extracts of soybean leaves. Puri- tions are frequently observed in persons pre- 
fication was achieved by successive adsorption disposed towards atherosclerosis, it may prove 
Dipipe toand elution from alumina Cy gel, ethanol important to control cholesterol metabolism in 
a fractionation and treatment with diethylamino- such subjects. ‘Thyroxine and triiodothyronine 
o a8 ethyl cellulose. DPNH gives a maximal enzyme will lower plasma concentrations of cholesterol 
ova activity which is 1.5-fold that of TPNH, the but neither can be considered as potential 
“a "s dissociation constants (Kms) for DPNH and TPNH therapeutic agents because of their significant 
. being about 10 “mM for both nitrite and hydroxy- effect on basal metabolism and endogenous thy- 
<a lmine reduction. Using DPNH as the electron roid function. However, it may be possible to 
as a donor, the Kms for the nitrite-and hydroxy- alter the thyroxine structure in such a way as 
- lamine-enzyme complexes were determined to be to eliminate these effects and still retain the 
veal 0.7 x 10 5m and 0.4 x 10° SM, respectively. The action upon tissue cholesterol concentrations. 
was on | "eM is heat labile, stable to dialysis and With this premise in mind, a series of thyrox- 
:aa to storage at 4° and -159, and exhibits optimal ine derivatives were screened for their rela- 
and 0 activity at pH 6.6-7.1. Both activities which tive activities in elevating the basal meta- 
at led ate possibly due to a single enzyme are in- bolic rate, depressing growth, lowering plasma 
from tit hibited by KCN and are stimulated 3-to 6-fold cholesterol, and controlling liver cholesterol 
terial specifically by Mn as measured by DPNH oxi- and lipid concentrations in rats made hyper- 
ty was dation, There is also an absolute requirement cholesteremic. Of the 15 derivatives tested, 
by the purified enzyme for an unidentified, those iodinated in the 3,5 positions only pro- 
he pattially characterized, dissociable, heat- duced the greatest reduction in plasma and 
stom stable, organic factor obtained from soybean liver cholesterol concentrations, without ef- 
expert leaf extracts which is not replaced by pyri- fecting the other parameters measured. Diiodo- 
iria or doxal phosphate, vitamin Kj, menadione, benzo- thyroacetic acid possessed the greatest pref- 
ize pipe @inone, tocopheryl quinone, mammalian cyto- erential activity although the corresponding 
c, lipoic acid, glutathione, ascorbic formic and propionic acid derivatives were 


aid, FAD, FMN or boiled pigheart extract. also active. 
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THE PRODUCTION OF GLUCOSE BY ISOLATED LIVER BIOSYNTHESIS OF S>> LABELLED VASOPRESSIN piocHH 
CELLS. W. J. Rutter, Division of Biochemistry, H. Sachs and A.M.Barrett*, Dept. of Physiology GROWTS 
University of Illinois, Urbana. Western Reserve University, Cleveland, Ohio, ' mus 

Isolated rat liver parenchymal cells elabo- Unanesthetized 5 to 6 kilo dogs were given speek 
rate glucose into the incubation medium at a approximately 101° cpm of S>> labelled cystine ihizer 
rate of approximately 0.05 uM/hr./mgm. protein. (prepared from E. Coli) by continuous infusion Kalamé 
Addition of various substrates (fructose, lac- via the jugular vein for periods of 15, 24. ang Gis 
tate, succinate, glutamate, acetate, octanoate, 36 hours. The hypothalamus and neuroh niall is ela < 
oleate, amino acid mixtures) to the incubation were separated and each used for the isolation to dit 
medium does not augment this rate in short term of labelled Vasopressin. Since dog Vasopressin Set 
experiments. Dialyzed serum, however, stimu- was chromatographically separable from Lysine ities 
lates the rate of glucose production about ten Vasopressin and indistinguishable from Arginine since 
fold. Appropriate experiments appear to rule Vasopressin, approximately one mg. of highly the ct 
out glucagon, epinephrine, or cortisol as the purified Arginine Vasopressin was added as cer. | {rm 
primary causative agent(s) in serum. For ex- rier to each tissue extract (containing appro- follow 
ample, the addition of these compounds over a ximately 5 to 40 ug of pressor material). Le acids 
wide range of concentrations does not elicit a belled Vasopressin was isolated from these tis. radiod 
similar effect. The glucogenic activity of sues by extraction with 0.1 M acetic acid (1090 acids. 
serum is concentrated almost exclusively in 5 minutes), precipitation of soluble protein "| deoxyr 
fraction V (Cohn) which contains largely al- with TCA, and removal of TCA by ether extraction normal 
bumin, yet crystalline albumin preparations are followed by several cycles of ion exchange chro. irradi 
completely inactive in this test system. Boil- matography. Isotopic purity was established by rete 0 
ing and treatment with trypsin or papain ap- rechromatography, paper ionophoresis and degra rearhe 
parently destroys the glucogenic activity. Al- dation of the labelled Vasopressin via the per- | ‘ ¢ 
though the quantity of glucose produced is a formic acid oxidized product. The ratios of the | {2 
function of the nutritional state of the cells, specific activity of the Hypothalamic to Neuro- deoxyr 
there is no consistent stoichiometric relation- hypophysical Vasopressin obtained after these vacein 
ship between glycogen content or net glycogen relatively early periods of continuous label- MA af 
disappearance and glucose production. During a ling (estimated turnover time of several monthd | *°PPC 
one hour incubation period, the total glucose is inconsistent with a theory of neurosecretion corpor 
produced by liver cells incubated with optimum consisting of a simple homogeneous 2 compart- giant | 
quantities of serum or fraction V may exceed by ment system. The significance of these results | ‘mr 
4-5 fold the glycogen initially present in the with respect to the anatomical sites of synthe- tritiw 
cells. Further experiments on the nature and sis of Vasopressin, the nature of possible pre- 
role of the substance(s) eliciting these effects cursors and an extension to in vitro studies 
will be discussed. will be discussed. 
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BIOSYNTHESIS OF PENTOSES BY NORMAL OXIDATION OF GAMMA-AMINOBUTYRATE BY BRAIN uato. | ‘DIE 
AND BACTERIOPHAGE INFECTED E. COLI. CHONDRIA, s J * ohare 
H. Z. Sable, E. M. Wright* and Z. M. Lester Packer*. Army Chemical Center, Md, ant | @eP 
Szynkiewicz®. Dept. of Biochem., Western Oats Oe meena Ne Se ty | Be Yor 

- ne of gamma: no ate ox: on 

eer ee een : rat brain mitochondria were i polaro- we 

Other authors (Lanning and Cohen, J. Biol. resiste 

graphically and spectrophotometrically, The 

Chem., 207, 193 (1954); 216, 413 (1955); Bern- respiratory rate with gamma-aminobutyrate as poe toe 
stein, ibid., 221, 873 (1956)) found that E. coli substrate was very rapid being equal to those § “ity 
growing aerobically on glucose produce pen- with some citric acid cycle intermediates an _— 
toses largely by oxidative decarboxylation of about half that with glutamate, This rate, ez- ji 
hexose phosphate. Lanning and Cohen also pressed as Kia, ( pM 05/eecAD,,5), was 10 an eellefr 
found that bacteriophage infection decreases the turnover mumber for cytochrome az was 3,5, | labeled 
the contribution of the oxidative pathway. Our The reduced minus oxidised paprnente.. spectrum ate ear 
tracer studies with variously labeled glucose of brain mitochondria obtained upon attaining the mut 
(l-c™; 2-c'*; 2,6-c'* and 6-C"*) permit cal- anaerobiosis by addition of gamma-aminobutyrate | “er 
culations of the participation of various path- showed absorption bands characteristic of cyto stem. 
ways. In agreement with Lanning and Cohen chromes a3, a, c, b and flavoprotein. Goume- Pe 
we find that in infected cells about half of the aminobutyrate oxidation was inhibited substan f ais 
pentose is synthesized by the oxidative path- tially by 0.3 mM of the barbiturate, Amytal, of GMP 
way and half by the anaerobic transketolase- demonstrating thet gamma-aminobutyrate dehydt JF iniyi+ 
transaldolase pathway. In addition to contri- genase was pyridine mucleotide-linked, The except 
buting to the net synthesis of pentose, trans- peony ny penne oy Pron cere was et Fp coy 
aldolase can cause randomization of isotope tory eoutedk ty the vd dahte: ased er an — 
from C-l, 2,3 to C-6, 5,4 of the precursor hex- and synthesis of ATP in the electron transfer | 1 ah 
ose by catalyzing an exchange reaction in which from substrate to oxygen. Malonate (1.0 mM) ribomue 
no net synthesis is involved. In both normal completely inhibited gamma-aminobutyrate cbserve: 
and infected cells, very little if any deoxy- tion. The product of ~eminobutyrate on- Bimini, 
ribose is synthesized by condensation of triose a by brain mitochondria is being identl- the oon 
phosphate and acetaldehyde. The effect of cs hence t 
different sources of carbon on the biosynthetic teen ob’ 
pathways will also be discussed, 
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BI CAL CHANGES DURING THE FORMATION AND 
qRwTH OF GIT CELLS FROM IRRADIATED HELA 
quis. B. P. Sagik, R. M. DesArmier, M. R. 
Sheek and e E. e (intr. by M. H. 
frizenga). Research Mision, The Upjohn Co., 
falamazoo, Michigan. 

Giant cells produced by X-irradiation of 
fela cells are metabolically active, but fail 
to divide (Fisher and Puck, Proc. Natl. Acad. 
sei. 42, 900, 1956). The biosynthetic capac- 
ities of such nondividing cells were studied, 
since they provide an interesting system for 
the chemical study of virus replication. The 
formation and growth of giant HeLa cells were 
followed by colorimetric analyses for nucleic 
acids and protein, and by the incorporation of 
radioisotopes into protein and deoxyribonucleic 
seids, Thymidine-2-C2* uptake into cellular 
deoxyribonucleic acids continued at essentially 
normal rates for ten days after recovering from 
irradiation and then declined rapidly. The 
rate of incorporation of glutamic acid-C14 
reached a level greater than that in the con- 
trol cells on a per cell basis and extended 
for a number of days beyond the capacity for 
deoxyribonucleic acid synthesis. Infection by 
vaccinia virus stimlated the formation of new 
MWA after cellular DNA synthesis had nearly 
stopped. The precise localization of the in- 
corporated thymidine in infected and control 
giant cells was demonstrated by stripping- 
film radioautography following the uptake of 
tritium-labeled thymidine. 
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SMUDIES ON THE MECHANISM OF ACTION OF 6-MERCAP- 
PURINE (6MP) IN CELL-FREE PREPARATIONS. 
dosephine See Salser* and M. Earl Balis. 
Sloan-Kettering Institute for Cancer Research, 
lew York 21, N. Y. 

Barlier metabolic studies of parent and 6MP 
resistant strains of Streptococcus faecalis 
have shown that the mutant appears to lack the 
ability to convert various purines to their 
ribonucleotides. To demonstrate that these 
observed differences constitute definitive 
changes in the enzymatic makeup of the cell, 
cell-free extracts have been studied using 
lebeled purines. The data not only substanti- 
tte earlier observations but also show that in 
the mutant there is a quantitative reduction 
rather than a complete absence of the enzyme 
system. Furthermore, the conversion of adenine 
ani guanine to about 30%, of hypoxanthine about 
Mf, and 6MP about 20% that of xanthine in the 
mtant supports the suggestion that the amount 
of 6MP ribonucleotide formed is large enough to 
inhibit conversion of all the foregoing purines 
except xanthine. That the inhibitory action of 
MP could be due to competition of its ribo- 
meleotide with IMP has been demonstrated. 
Iuyme preparations capable of converting IMP 
to succinoadenylic acid are inhibited by 6MP 
ribonucleotide. About 50% inhibition has been 
observed with equimolar concentrations of 
inhibitor and substrate. Some inhibition of 
the conversion of IMP to xanthylic acid and 
hence to GMP in non-bacterial systems has also 
been obtained. 
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CHARACTERIZATION OF TWO TYPES OF FERRITIN FROM 


HUMAN LIVER. Paul Saltman, Robert Fiskin* 
Chyde Stitt and Peter Stevens. Dept. of 

on, Vv. of Southern 
California, Los Angeles, Calif, 

Iron is accumulated by liver cells by a 
passive process in which the iron is bound to 
some entity within the cell, Since ferritin 
is one of the principal iron-binding proteins 
of this tissue, we examined several human 
livers, both normal and abnormal with respect 
to iron content, to see if there was any ale 
teration in the properties of this protein. 
Heat treated liver homogenate was precipitated 
with 33% (NHj,)oS0),, the precipitate dialized 
against ve buffer, pH 8.6, and subjected 
to starch block electrophoresis. In normal 
livers, two distinct red-brown fractions, rich 
in iron, could be isolated. The fast moving 
component we designated as ferritin B, and the 
slow band, ferritin &. These fractions have 
distinctly different spectral characteristics 
from those of crystallized ferritin. ‘he A and 
B proteins can be crystallized with CdS0),; the 
crystals obtained are identical to ferritin in 
all properties examined, Physical and chemical 
characteristics for ferritin, the A, and the B 
fraction will be presented. Uniquely, the 
livers from iron storage pathology, including 
hemochromatosis and transfusion hemosiderosis, 
contained only ferritin A. No ferritin B 
could be detected. 
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CHEMICAL CHANGES RESULTING FROM POLIOMYELITIS 
VIRUS INFECTION OF HeLa CELLS. _N. P. Salzman, 
R,_ Z. Lockart, Ji E. D. Sebr (intr. 
by H. D. Baernstein). Nat'l. Inst. of Health, 
Bethesda, Md. 

Chemical changes were determined in log 
phase suspension cultures of HeLa cells (strain 
$3) simultaneously infected with type 1 polio- 
myelitis virus. 

Infected cultures showed no significant 
increase in RNA content during the first 6 hrs. 
and during the next 6 hrs. showed a pronounced 
loss, amounting to 70% of that initially 
present. During this same period, 6 to 12 hrs. 
after infection, 20% of the cell protein and no 
cellular DNA was lost. 

The earliest effect noted in infected 
cultures was an enhanced nucleotide pool which 
was first observed at 3 hrs. and which 
continued to increase until 9 hrs. Between 9 
and 12 hrs. there was a sharp loss of nucleo- 
tides from the pool. 

"Results of,,studies on the uptake of 
cytidine-2-C into the pyrimidine bases of 
RNA and DNA of infected and uninfected growing 
and non-growing cultures, and the effect of 
specific metabolic inhibitors on virus produc- 
tion will be presented. 
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BIOSYNTHESIS OF OVALBUMIN. D.V.Siva Sankar 
and H.W.Theis (intr. by H.G. Albaum). 
AdeIphi College, Garden City, N. Y. 

Investigations were carried out on the 
in vitro synthesis of ovallmin by slices of 
oviduots from laying hens. The ovalbumin pres= 
ent was estimated immmochemically. These 
experiments showed that the synthesis pro- 
ceeded quite as well in the absence of added 
aminoacids as in their presence. Further 
studies were made on the specific activity 
of radioactive glutamic acid, arginine,and 
aminoacids in the oviduct, ovalbumin synthe= 
sized ani the aminoacids in the in vitro 
fnoubation medium under two different 
conditions;({4) starting with labeled oviduct 
obtained from heps administered radioactive 
bicarbonate or S » and (14) when 

radioactivity was derived from glycine-i- 
044 added to the incubation medium, Double 
label experiments were also carried out 
where the oviduct was labeled with 89 and 
the incubation medium contained 0 yoine. 
These experiments would show the relative 

of the oviduct versus 

added aminoacids in the vitro synthesis of 
ovelbuming It was found that while the ratio 
of the specific activities of oviduct amino 
acids to ovalbumin aminoacids varied from one 
to ten, that of added aminoacid to ovalbumin 
varied from one hundred to a thousand. Experi=- 
ments were carried out with a view to isolate 
the ovalbumin precursor of oviduct. It was 
found that a 30-60% ammonium sulfate fraction 
was best incorporated into ovalbumin. 
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REACTION OF "PHOSPHORYLATED"RNA WITH AMINO ACIDS 
N.K.Sarkar,* A.L. Dounce, and Esther Lacognata*. 
versity of Rochester, s 
Continuation of studies of the reaction of 
amino acid mixtures with "phosphorylated" RNA 
has shown that the amino acids chiefly respon- 
sible for the reaction are histidine and cys- 
teine, and that inorganic polyphosphate (n=3 to 
n=60) can be used with RNA itself in place of 
the "phosphorylated" RNA, RNA isolated by the 
phenol method or by the use of detergent at 

55°C or lower is more active than RNA isolated 
with detergent at 92°C, and less polyphosphate 
is required with the former types of RNA than 
with the latter, indicating that the polyphos- 
phate reacts initially with the RNA rather than 
with the amino acids. Short treatment of the 
RNA with alkali abolishes its ability to react, 
indicating that amino acids bound to the RNA 
probably are not involved in the reaction. 
Treatment of the RNA with RNA-ase also destroys 
its capacity to react, indicating that blocks of 
pyrimidines rather than blocks of purines may be 
involved in the reaction. The reaction can be 
separated into temperature-sensitive and alkali- 
requiring stages. Poly-adenylic acid, DNA, and 
the ribdmononucleotides or the ribo-mononucleo- 
side triphosphates all are unable to substitute 
for RNA in the reaction. The reaction product 
is relatively stable to acid and to alkali, and 
is retained in a dialysis sac after digestion 

of the reaction mixture with 0.25 N NaOH for 

20 hrs. at 37°C. Heating of the reaction prod- 
uct in 1N HCl or NaOH for 30 min. causes it to 
lose its capacity to give color with the biuret 
reagent. 









HISTONES. Kazuo Satake* and J. 
Dept. of Chi 
Stanford University, Stanford, Calif, ge 
Calf thymus histone obtained by sulfuric 
acid extraction and ethanol precipitat can 
be separated chromatographically into at 
ten or eleven fractions on Amberlite 
means of a concentration gradient of guani- 
dinium chloride [Luck et al, J. Biol. 
233, 1407). Five major arginine-rich 
TII to 16 gm. arginine per 100 gm.) are fom 
to give several arginine peptides, present i 
quite different proportions, by partial hy 
drolysis with Streptomyces griseus p: 
chromatographic separation on lite 
(pH 54 and 8,0) and spectrophotometry using 4 
modified Sakaguchi reaction. 
The main histone (40 per cent of total 
histone; mol. wt. 18,000; arginine 13.1 gy, 
per 100 gme; only one proline as the 
residue) gives approximately 1 mole per mole 
of Arg. Aspe, Thr. Arges Gly. Arg. His, and 
Lys. Arges; 2 moles per mole of Sere Arge, Ala, 
Arg. and Arg. Hise; moles per mole of free 
arginine by partial hydrolysis; thus indicatiy 
that this histone fraction is fairly homo- 
geneous. The number of arginine-peptide pes 
(12 main peaks and 5 minor peaks) in the 
elution diagrams of the tryptic digest is al» 
not inconsistent with the homogeneous sequent: 
of 14 arginine residues in the molecule, if 
consideration be taken of the presence of 
lyse Arg. and Pro. Arg. 
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METABOLISM OF ESTROGENS IN THE PREGMANT MARE, 
. Savard, H. Th *. M. Gut 


Nedicine, Univ. of Miami Scheol of Medicine, 
Fla. and the Worcester Foundation for Experi- 


8 cally pure equilem 
6,400 ec. ° dihydroequilenin- 
ee oy ae ok eee on ue 


on silica gel, in addition to the above, yisll 
ed estrone and equilin (18 c./m./mg.) whose 
radiochemical purity could not be demonstrate 


17p in this mare, indicates 
that a 0.1% conversion of the aduinistered 

steroid te urinary estrone would have resulted 
in the isolation of the latter with an esti 
ted radicactivity of 8-10 c./u./ag., a vale 
not detectable with significance in this stu) 
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PREPARATIONS FROM HIGHLY PURIFIED POLI 
4m COXSACKIE VIRUSES. Frederick L. Schaffer 
pi Carl F. T. Matterng (intr. by W. M. Stanley). 
ratory, Univ. of California, Berkeley. 
Ribonucleic acid (RNA) preparations have 
teen obtained from highly purified poliomyelitis 
gi Coxsackie viruses. Infectivity of such pre- 
has been detected by plaque assay in 
tissue culture, and in the case of Coxsackie 
rus by intramuscular inoculation of suckling 
wee. Infectivity was found in the supernatant 
centrifugation at 100,000 x G and in the 
pitate upon the addition of two volumes 
of alcohol, thus accompanying the bulk of the 
Wu. Sensitivity to ribonuclease provided 
further evidence that the infectivity was not 
associated with complete virus particles. The 
ROA tions have been characterized by 
their ultraviolet absorption spectra and by 
cal ultracentrifugation. The latter has 
indicated & major component of high molecular 


veight. 


ton assignment from the Laboratory of Infectious 
Diseases, NIAID, NIH, Bethesda, Maryland. 


PROSPHOPEPTIDE FROM ACID-HYLROLYZED GB~ 
TMACTIVATED CHYMOTRYFSIN, Norwood K, Schaffer 
P, Lang*, U.S, Army Chemical 
Warfare Laboratories, Army Chemical Center, Md. 
Chymotrypsin was inactivated with P32~ 
lsbeled isopropyl methylphosphonofluoridate 
(GB) and the labeled protein was partially 
bytrolyzed with 12 N HCl, A P22-lebeled 
phosphopeptide was isolated by ion exchange 
dromatography., It contained methyl- 
phosphonylserine, glycine, glutamic acid and 
Wanine, Methylphosphonylserine was N-terminal 
weording to the subtractive phenyl isothio- 
method, and alanine was C-terminal 
inolysis), This peptide does not fit 
into the amino acid sequence, Gly,Asp,DIF-Ser, 
fly,Gly.Pro.Leu, reported by Oosterbaan et al, 
273556, 1958) in 
WP-inactivated chymotrypsin, but is consistent 
with previous observations (Turba and Gundlach, 
Hochem, 2, 327:186, 1955; Schaffer et al., 
led, Proc, 15:347, 1956). 
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FURTHER EVIDENCE THAT PYRIDOXAL PHOSPHATE IS 
THE COENZYME OF MAMMALIAN HISTIDINE DECARBOXY- 
LASE. R. We Schayer. The Merck Institute for 
Therapeu Research, Rahway, New Jersey. 
Rothschild and Schayer, Fed. Proc. 17: 136, 
1958, showed that extracts of mast cells from 
rat peritoneal fluid lost histidine decarboxy- 
lase activity following dialysis, and that the 
activity could be restored by addition of pyri- 
doxal phosphate. Recent experiments confirm 
the conclusion that pyridoxal phosphate is the 
coenzyme of mammalian histidine decarboxylase. 
(1) Activity of extracts of rat stomach and 
mouse mast cell tumor was markedly enhanced by 
pyridoxal phosphate. Various rat and mouse 
tissues lost activity during dialysis. This 
activity was restored by the coenzyme. Rabbit 
kidney and platelet extracts, however, lost 
very little activity during dialysis. This 
may be due to firm binding of the coenzyme. 
(2 Tissues of rats on a Bé deficient diet were 
very low in histidine decarboxylase activity. 
This could be partially restored by (a) addi- 
tion of pyridoxal phosphate in vitro or (b) 
feeding the animals B6. The loss of histidine 
decarboxylase activity in Bé deficient rats 
in vivo could be shown by measuring clk. 
histamine in urine after injection of cliL- 
histidine. 


1257 


MEVALDIC REDUCTASE. Milton J. Schlesinger. 
(intr. by H. C. Eckstein). Dept. of Biological 
Chemistry, University of Michigan, Ann Arbor. 

A new pyridine nucleotide-linked dehydro- 
genase which catalyzes the following reaction 
has been partially purified from pig liver ex- 
tracts: mevaldate + DPNH + H* —=—— mevalonate 
+ DPN. TPNH is about one-third as effective 
as DPNH in 20-fold purified preparations of the 
enzyme. The mevalonic acid formed has been 
identified by microbiological assay (kindly 
carried out by Mrs. Helen R. Skeggs) and by 
paper chromatography in two solvent systems. 
The product is detected on paper by conversion 
to the lactone and then to the hydroxamic acid. 
All attempts to demonstrate significant rever- 
sal of the reaction by the incubation of DL- 
mevalonic acid with DPN (or TPN) and the enzyme 
preparation have been unsuccessful. Crystal- 
line liver or yeast alcohol dehydrogenase, 3- 
hydroxypropionic dehydrogenase, and 3-hydroxy=- 
isobutyric dehydrogenase have no activity on 
mevaldic acid. The reductase is also present 
in extracts of pig heart and kidney and rat and 
chicken liver. The occurrence of this liver 
reductase has been reported by Coon et al. and 
of a yeast TPN-dependent mevaldic reductase by 
Lynen et al. in a Ciba Foundation Symposium, in 
press, 1958. The possible role of the reductase 
in the conversion of 3-hydroxy-s-methylglutaryl 
CoA to mevalonic acid is under investigation. 
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INCORPORATION OF P32-ORTHOPHOSPHATE INTO ESTER 
PHOSPHOLIPIDES, PLASMALOGENS, AND SPHINGO- 
PHOSPHOLIPIDES OF SKELETAL MUSCLE AND HEART OF 
INTACT RATS. G. Schmidt, L. Fingerman*, W. A. 
Spencer* and S. J. Thannhauser. Dept. of Bio- 
chemistry, Tufts Univ. School of Medicine, and 
Boston Dispensary, Boston, Mass. 

Since plasmalogens are characteristic lipide 
constituents of contractile tissues and of the 
nervous system, it was of interest to compare 
the turn-over rates of their phosphoryl groups 
with those of the P-groups of other phospholipide 
fractions. The lipides were extracted from the 
tissues of rats which were sacrificed at suit- 
able time intervals following an injection of 
p32-orthophosphate. The specific radioactivities 
were determined after partition of the lipide 
phosphorus according to Schmidt et al. (AMA J. 
Diseases Children, 1959, in press). In skeletal 
muscle as well as in heart, the specific radio- 
activities of the plasmalogen phosphorus were 
practically identical with the corresponding 
values for the ester phospholipide phosphorus 
whereas those of the sphingomyelin fraction 
were much smaller. This suggests the possibility 
that the metabolic reactions resulting in the 
formation of the aldehydogenic lipide group of 
the plasmalogens might occur on a precursor of 
phosphatide nature, although attempts to detect 
enzymatic conversion of ester phospholipides to 
Plasmalogens have so far been unsuccessful. 
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HYDROGEN METABOLISM OF SOYBEAN ROOT NODULES. 
Cc ider,* G, E h* R. H, Burris. 


Dept. of Biochemistry, Univ. of Wisconsin, 
Madison. 

Soybean nodules evolve Ha and catalyze an 
exchange reaction which produces HD from D2 
and an endogenous H donor in the nodules. 
Formation of H2 and HD has been followed with 
a mass spectrometer, Ho formation requires 
the sence of O2 (optimal p02 is 0.3-0.5 
atm.) and is inhibited by No, N20 or CO. The 
exchange reaction occurs at an appreciable 
rate only when No is present; N20 will not 
substitute for No but instead inhibits the 
exchange reaction in the presence of No. The 
exchange reaction is more sensitive than is 
H2 evolution to CO inhibition; a pCO of 0.015 
to 0.03 atms. completely inhibits the exchange. 
Both Hg evolution and the exchange reaction 
are inhibited markedly by 0.005 atm. ao 
by increasing the pD2 above 0.1 atm. se 
observations emphasize the close relationship 
between N2 and Ha metabolism in nitrogen 
fixing agents. 
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SEPARATION AMD ESTIMATION OF ESTRADIOL-17y, 


W, Schott * 
Dept. of Biochemistry, St. Louis Univ, 
of Medicine, St. Louis, Mo. : 


The applicability of the chemical assay 
method of Haenni for the estimation of 
estradiol-170 in the presence of estradio)- 
176 and other estrogens has been Studied and 
confirmed, The extent of separatioa of 
estradiol-17a from its isomer by colum 
chromatography has been measured with the 
aid of this assay procedure and found to be 
significant in the system, silica gel; 5% 
EtOAc-bensene, In recovery experiments is 
which the isomers were added to ensymatically 
hydrolyzed urine of normal men, chromatography 
of ether extracts also effected substantial 
separation and nearly quantitative 
of the isomers. By the application of these 
methods to urine of a female rabbit obtained 
after the subcutaneous injection of estrone, 
the presence of estradiol-17a was detected 
and the amount estimated, 
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PHOTOSYNTHETIC PHOSPHORYLATION AND Cl40> FIM 
TION IN EXTRACTS OF SPINACH CHLOROPLASTS. EA, 
Schroeder* and E. Racker. The Public Health 
Research Institute, New York, N. Y. 
Chloroplasts from spinach leaves were dis- 
rupted in vacuo with gless beads in a Nossal 
sheker. After centrifugation for 7 minutes é& 
1700xg the extract which contained small par 
ticles but no intact chloroplasts was 
for photosynthetic phosphorylation, Cl40, fix 
tion and for the enzymes of the reductive pem 
tose phosphate (RPP) cycle. In the presence of 
light, phenazine methosulfate (PMS) and ADP, 
the uptake of Pi per mg. of chlorophyll was 
about 30-70% that of intact chloroplasts umler 
the same conditions. Substitution of PMS by 
stoichiometric amounts of TPN or by catalytic 
amounts of TPN together with GSSG and GSSG re 
ductase diminished the phosphorylation rate # 
about 15-30% of chloroplasts. Little or no” 
Cl4op fixation could be detected in the above 
systems. A profile of enzyme activities re- 
vealed that while PGA kinase, triose-p isle 
rase, transketolase, aldolase, phosphoribulo 
kinase, RDP carboxylase, pentose-p isomerase 
and TPN-linked glyceraldehyde-3-p dehydrogenase 
were quite active, SDPase and particularly 
transaldolase were too low to support an actif 
RPP cycle. Addition of partially purified pr 
parations of either SDPase or transaldolase 
the extract resulted in rapid Cl4o, fixation 
In the presence of the SDPase preparation, 
cl4o,, fixation was dependent on ADP, TPN (Def 
was Ineffective), Pi, PMS and light. A schew 
of hexose synthesis from a particip 
tion of transaldolase will presented. 
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qmon-HOST RELATIONS DURING DEVELOPMENT AND 
Wik REGRESSION OF THE TUMOR, Edward T, 
*, Edward Bresnick*, and Leopold R. 
0 


. pt. oc stry, 
ty, New York, N. Y. 
fhe present study is concerned with effects 
by growth and regression of the Murphy- 
sturn lymphosarcoma, and the Jensen sarcoma in 
the rat, and of a myeloid leukemia in the mouse. 
Growth of the Murphy-Sturm lymphosarcoma is 
woompanied by an increase in the DNA content 
of liver, lung, and spleen, and a decrease of 
ji in the bone marrow. Of the tissues men- 
tioned, spleen alone shows a change in the 
tion of RNA, namely an increase. The 
qmor also causes a rise in the potassium 
sneentration of liver. Lung DNA rises with 
jnerease in the size of the Jensen sarcoma, 
guile RNA remains unchanged. In rats bearing 
the Jensen sarcoma, hemoglobin, specific 
ty, and dry solids of the blood are marked- 
depressed and attain minimum levels when 
tmor size has reached approximately 20 % of 
the body weight. In the mouse, myeloid leukemia 
has no effect on the DNA of liver or kidney but 
inuces a rise in lung DNA, and a decrease in 
WA of the spleen. The tumor does not affect 
WA in any of these tissues. When the three 
sforementioned tumors undergo regression, each 
of the above changes is reversed and normal 
ptterns are reestablished in the animals. 
Although there is a small increase in blood 
wlume with increase in the size of the Jensen 
| grooma, hemodilution accounts for only a minor 
portion of the blood changes. 
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ASSAY OF INSULIN IN BEEF PANCREAS SLICES AND 


B.A, | IUBATION MEDIUM BY A TWO-STAGE IMMUNOLOGICAL 
s- 


MMOD, R. Schucher (intr. by 0. F. Denstedt). 
Research Lab., Jewish General Hospital, Montreal. 
intibodies to insulin have been demonstrated 
tlestrophoretically (Berson et al., ° 
ape 270» 1956) and immunologically (Skom 
fat e, J, Clin. Invest. 57:785, 1958). 
these techniques were utilized to measure insu- 
lin in a study of insulin synthesis and secre- 
tin in vitro. Human anti-insulin serum was 
inobated with I15l-insulin (fixed amount) and 
@ystalline insulin or pancreatic extracts 
(varying amounts). Addition of anti-human y 
glomlin precipitated antibody-bound insulin; 
tdloactivity of the total mixture and the 
wshed precipitate was then determined. The 
percentage of total radioactivity in the pre- 
cipitate decreased with increasing insulin 
concentration; the insulin content of extracts 
wsdetermined by reference to a crystalline 
inulin standard curve. Small changes in ex- 
trctable insulin of calf pancreas slices and 
incubation medium can be detected by this 
ueay, The effects of incubation on extract- 
thle insulin of calf pancreas slices were in- 
cmsistent; however, increases up to 80% were 
tmetimes obtained and dinitrophenol produced 
deereases of 30-60%. 5-10% of the total insu- 
linwas found in the incubation medium, 1151_ 
added to the medium was degraded (up to 
'Sg./100 mg. wet weight/hr), probably by 
The results suggest that post- 
ioeubetion insulin levels are the algebraic sum 
breakdown and synthesis; conditions favoring 
Mithesis alone are being studied. 
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BIOSYNTHESIS OF HEMIN IN IRRADIATED RABBITS. 


M. Schulman*, K. I. Altman and K. Salomon. 
Septs. oF Watlation Blology and Wochenlstry, 
Univ. of Rochester, Rochester, NW. Y. 

The biosynthesis of hemin in bone marrow 
homogenates of irradiated rabbits was gration 
using delte-aminolevulinic acia-2,3-¢!” (DAL) 
as @ precursor. The bone marrow tes 
were prepared from rabbits killed at varying 
time intervals up to 28 days after exposure to 
800 r of whole-body irradiation. ‘The capacity 
of these bone marrow homogenates to incorporate 
BAL into hemin will be discussed with reference 
to wet weight as well as desoxyribonucleic acid 
(DNA) content of bone marrow. Exposure to x- 
rays altered the capacity of bone marrow homo- 
genates to synthesize hemin from DAL, independ- 
ent of the prevailing DNA concentration. The 
results will be compared with those of an 
earlier t from this laboratory using gly- 
cine-2-C** as a precursor of hemin (Richmond et 
al., J. Biol. Chem. 190, 817, 1951). Such a 
‘comparison disclosed that the formation of DAL 
from glycine and acetate is a metabolic process 
of considerable radiosensitivity. It thus 
sppears that hemin synthesis from non-pyrrolic 
precursors is affected by x-irradiation in at 
least two ways, namely, in the biosynthesis of 
DAL and in the reaction(s) leading from DAL to 
henin. 

This paper is based on work performed under 
contract with the United States Atomic Energy 
Commission at the University of Rochester 
Atomic Energy Project, Rochester, New York. 
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AN UNIDENTIFIED PRODUCT OF ETHANOL METABOLISM, 
MP, Schulman and W,W, Westerfeld. Biochem, 
Dept., State Univ. of N.Y. Med. Coll., Syracuse 

It was previously reported (Fed. Proc. 16: 
244, 1957) that malonate-inhibited homogenates 
of rat liver formed asymmetrically labeledaceto- 
acetate from ethanol-1-Cl4, and symmetrically 
labeled acetoacetate from acetate-1-C14. It is 
now known that the acetone~2,4-dinitrophenyl- 
hydrazone (derived from acetoacetate carrier) 
obtained after ethanol-1-Cl4 incubation con- 
tained a highly radioactive impurity. This con- 
taminant precipitated with the Hg-acetone com 
plex, and after decomposition of the latter it 
was distilled into and reacted with 2,4-dinitro- 
phenylhydrazine (2,4D). The contaminant has 
been identified as acetaldehyde (AcH); any free 
AcH was previously diluted and removed. The 
AcH contaminant was formed from an unidentified 
component (X) of the deproteinized filtrate 
during the Hg-acetone procedure. X was not 
acetoin, aldol, diacetyl, mevalonic or /- 

tyric acid. X accounted for most of 

the in the filtrate, was stable when dry, 
has been separated by paper chromatography, 
eluted and shown to form Cl4—AcH when subjected 
to the Hg-acetone or related procedures. Paper 
electrophoresis suggested the presence of a 
carboxyl group. Even though AcH was formed 
from X, X itself did not react with 2,4D toform 
a CHCl3-soluble hydrazone. Since X does not 
accumulate in the absence of malonate, it isnot 
yet known whether X is a normal metabolite of 
ethanol or an artifact arising from a reaction 
between acetaldehyde and malonyl CoA. (Brady, 
Proc. Natl. Acad. Sei. 44: 993, 1958). 
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CHARACTERIZATION OF PARTIAL ACID 
HYDROLYSATES OF SERUM PROTEINS. 
Julius Schultz and Lewis Delavan* 
Hahnemann Medical College, Philadelphia. 
Each of the electrophoretic components of 
the serum proteins prepared by zone electro- 
phoresis on starch at pH 8.6 when subjected 
to partial hydrolysis in 0.03 N HCl at 105° C 
gives rise to a mixture of polypeptides that 
show similar patterns when electrophoresed 
On paper in one direction and subjected to 
paper chromatography in a second direction. 
Such patterns can be obtained in 2 to 3 hours 
by using 15,000 volts for 15 minutes for 
electrophoresis and elevated temperatures 
for paper chromatography for 1-1/2 to 2 
hours. The chemical nature of certain of 
these fragments will be described in terms 
of their N-terminal amino acids and their 
amino acid composition. The significance 
of these findings in relation to the nature and 
origin of the serum proteins will be discussed. 
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RESOLUTION OF CALF THYMUS DNA INTO 
DISCRETELY SEDIMENTING COMPONENTS. 
(intr. by F. Charalanm- 
pous). Dept. Biochem. Univ. of Pa. 
Other reports (Shooter and Butler, 
Nature, 175, 500 (1955); Schumaker and 
Schachman, Biochim. Biophys. Acta 23. 
628 (1957)) indicate that the sedimen- 
tation coefficient distribution of calf 
thymus DNA at very low concentrations 
(¢€ 0.005%) in the ultracentrifuge cov- 
ers a broad range (about 7S to > 40 S) 
and is apparently continuous. We have 
been studying three preparations of DNA 
prepared by: alcohol-chloroform depro- 
teinization followed by two dupanol 
treatments (A); dupanol deproteinization 
alone according to Kay, Simmons, and 
Dounce (B); and celite deproteinization 
according to Signer and Schwander (C). 
During attempts to fractionate these 
DNA’s by preparatory centrifugation, we 
found that one fraction of (A) showed a 
number of very sharp, discrete peaks 
(1 to 2 S wide at half height) which 
were completely resolved. Discrete 
peaks were still present, though less 
well resolved, upon heating the DNA at 
100° C for 5 minutes at pH 8. Prepara- 
tions (B) and (C) did not show these 
separate peaks, but in the presence of 
0.01 M EDTA, pH 8, or OMM% dupanol, pH 4 
discretely sedimenting components were 
also apparent in these preparations. 
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ENZYME STUDIES ON RABBIT KIDNEY CELIS IN 
TISSUE CULTURE INFECTED WITH HERPES SIMPLEX, 
D. Be. McNair Scott, D. Le Mcleod and T,. PF, 
McNair Scott™, Depts. of Paysiology ant Fete 
trics, Sch. of Medicine, Univ. of Pennsylvanis 
and The Childrens Hosp. of Philadelphia, 


Two strains of Herpes Simplex produce dif. 
ferent in cells in tissue cul. 
ture, (T. Fe M. McNair Scott, Anal. N. Y, Acad, 
Sei., 1958, in press), Rabbit kidney cells ip 
tissue culture were infected with these tuo 
strains of virus and at intervals, the cells 
and extracts of the cells were investigated to 
determine the activities of the enzymes, hexo. 
kinase, glucose-6-phosphate dehydrogenase and 
phosphogluconate dehydrogenase. The permeabi]. 
ity of the cells to phosphorylated substrates 
and to enzyme protein was also investigated, 
The two strains were found to affect enzyme 
levels and cell permeability in a manner speci. 
fic to each strain. 
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COMPONENTS OF THE MAMMALIAN ALPHA 
KETOGLUTARIC DEHYDROGENASE. R. L. 
Searls* and D. R. Sanadi. Gerontology Bratch, 
National Heart Institute, and Baltimore City 
Hospitals, Baltimore 24, Maryland. 

The, KG dehydrogenase complex (mol. wt. 
2 x 10°) catalyzes several related reactions. 
Digestion of the enzyme complex with trypsin 
results in rapid loss of activity in the physio- 
logical reaction, viz., reduction of DPN with 
the formation of succinyl CoA. The activity in 
the dye reduction assay (by KG) drops equally 
rapidly to one-half and further loss is relative- 
ly slow. On prolonged incubation the thioctic 
reductase (dithiol dehydrogenase) and the 
"diaphorase-type" of activity are retained. 
After mild trypsin digestion, the protein no 
longer sediments in 40 min. at 100,000 x g. 
suggesting fragmentation of the complex. 
Fractionation with ammonium sulfate yields 
two distinct fractions, one precipitating at 
30-40% and the other from 60-75% saturation. 
The former is active in indophenol reduction 
by KG, and the latter has thioctic reductase 
and diaphorase activity. The reductase frac- 
tion shows the spectral characteristics of @ 
flavoprotein. Further details of the com- 
ponent reactions will be discussed. 
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INCREASED PURINE BIOSYNTHESIS PRODUCED BY 2- 
ETHYLAMINO-1,3,4-THIADIAZOLE ANTAGONIZED BY 
WICOTINAMIDE. J. E. Seegmiller, A. I. Grayzel, 
and L. Liddle (Intr. by S. S. Chernick). Natl. 
Jost. of Arthritis and Metabolic Diseases, 
fethesda, Maryland. 

Administration of 2-ethylamino-1,3,4-thia- 
diazole (EATD) to human subjects results in a 
parked increase in both serum urate levels and 
urinary uric acid production. (Krakoff and 
Magull, Proc. Soc. 91:470, 1957). The metabol- 
ic origin of the extra uric acid was investiga- 
ted in the presented study by the oral adminis- 
tration of a single dose of 5 yc of glycine-1l- 
cl4 to a patient who had received 200 mg. of 
EADT during the previous 24 hour period. The 
cumlative recovery of C14 in urinary uric acid 
during the ensuing seven days was over 4 times 
that recovered during a control study in the 
absence of EATD. This finding is taken as 
evidence of a significantly increased de novo 
synthesis of uric acid as a result of EATD ad- 
ministration. Nicotinamide given simultaneous- 
ly with EATD has been shown to prevent tumor 
regression in mice, (Shapiro et al, Cancer Res 
17:29, 1957). A dose of nicotinamide 4 times 
the dose of simultaneously administered EATD 
completely prevented the increase in uric acid 
production in the present studies. The im- 
plications for a homeostatic control of purine 
biosynthesis will be discussed. 





1271 


FURTHER STUDIES OF RAT LIVER GLUCOSE-6-PHOSPHA- 
TASE. H. L. Segal and Mary E. Washko (intr. by 
I. Lieberman). Biochemistry Dept., Univ. of 
Pittsburgh Med. School, Pittsburgh, Pa. 

Other reports from this laboratory (Segal 
et al. Science 128:251, 1958; J. Am. Chem. Soc. 








in press) have indicated that the apparent 
Michaelis constant of the enzyme in homogenates 
of livers from diabetic rats was, on the 
average, about twice as high as the correspon- 
ding value from normal rats, and have described 
an inhibition by glucose, non-competitive with 
glucose-6-phosphate, which could be ascribed 
to an exchange reaction between glucose and 
glucose-6-phosphate. The Michaelis constant 
returned to normal values within 48 hours of 
administration of insulin to the diabetic 
animals. The difference in kinetic constants 
between normal and untreated diabetic animals 
persisted in isolated, washed microsomes from 
these systems. In solubilized preparations of 
the enzyme, however, obtained by extraction 
with digitonin or Triton-X-100, these differ- 
ences disappeared. Other treatments, such as 
extraction with 0.05M Versene or 0.2% deoxy- 
cholate, failed to solubilize the enzyme, 
although 75% of the microsomal protein was 
obtained in the supernatant fraction with the 
latter reagent. The soluble preparations were 
amenable to further fractionation with 
ammonium sulfate. 
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QUANTUM YIELD IN OXIDATION OF FIREFLY LUCIFERIN 
H. He Seliger*+ and W. D. Mc e Dept. of 
Biology, Johns Hopkins Univ., Balto., Md. 

In firefly luminescence the enzyme, lucifer- 
ase, catalyzes a reaction between ATP and 
luciferin (IH,) to form luciferyl-adenylate. 
The latter reacts with oxygen to form 
oxyluciferyl-adenylate with light emission. 

The present investigation is concerned with the 
number of light quanta emitted per molecule of 
IHp oxidized. We have found this quantum yield 
to be 1 under optimum conditions. The react- 
ants were introduced into a quartz cell optical- 
ly coupled to the flat face of a DuMont 6292 
electron-multiplier phototube. The evaluation 
of the quantum yield involves the determination 
of a) the absolute spectral efficiency of the 
phototube, b) the geometry of the light-emitting 
solution with respect to the photocathode and 
c) the relative spectral emission of the fire- 
fly solution. The high quantum yield drops 
markedly as the pH is lowered indicating that 
the charge on the protein is important. Like- 
wise, a change of temperature (from 0°C to 
25°C) has no effect on the quantum yield indi- 
cating that the binding of the luciferin to 

the protein restricts the reactivity of the 
excited molecule. Some of the implications of 
these measurements will be discussed. 

+John Simon Guggenheim Memorial Fellow on leave 
from National Bureau of Standards, Washington, 
De Ce. 
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MOBILIZATION OF LIPIDS IN EPINEPHRINE TREATED, 
ADRENALECTOMIZED AND HYPOPHYSECTOMIZED ANIMALS, 
Eleazar Shafrir*, Karl E, Sussman* and Daniel 
Seeknberg, Wetl. Veart Trst, IM,Bothosda, Wd. 
elevation of dog plasma unesterified 
fatty acids (UFA) and lipoproteins following 
epinephrine in oil has been previously reported, 
In the present experiments, normal,adrenalecto- 
mized and hypophysectomized rats were given 
1 mg/kg epinephrine per day, Normal rats re- 
sporded with transient plasma UFA elevation, 
whereas in the endocrinectomized rats UFA failed 
to rise or actually fell, Serum cholesterol and 
phospholipids, after 2 daily doses of epineph-= 
rine, were elevated 10-25% in normal and adrenal- 
ectomized but not in the hypophysectomized 
animals, Epididymal fat tissue was taken after 
epinephrine treatment and the UFA released in 
vitro into an albumin medium measured, All 
tissues showed varying degrees of stimulation 
by epinephrine but the UFA released per gram of 
tissue taken from endocrinectomized animals was 
far less than that released from the normal, 
Similar results were obtained with epinephrine 
added in vitro to epididymal tissues, The de=- 
crease in plasma UFA was also observed in 
adrenalectomized and hypophysectomized dogs re- 
ceiving i.v. aqueous epinephrine or s.c, epi- 
nephrine in oil, These results indicate that 
the lipid mobilizing effect of epinephrine is 
dependent on the pituitary, The lowering of 
plasma UFA levels following epinephrine adminis- 
tration to operated.animals suggests stimlation 
of blood UFA utilization without adequate re- 
plenishment from tissue stores, 
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PARTIAL PURIFICATION AND PROPERTIES OF HOMO- 
CYSTEINE TRANSMETHYLASES. Stanley K. Shapiro 
and David A. Yphantis (intr. by A. Lindenbaum). 
Div. Biol. and Med. Research, Argonne Natl. 
Lab., Lemont, I11l. 

A tracer method for the assay of enzymatic 
activity of various homocysteine transmethyl- 
ases (Abstracts, 133rd Am. Chem. Soc. Meeting, 
p. 32c, 1958) has been used in studies dealing 
with the purification and kinetics of the homo- 
cysteine transmethylase system of yeast cells. 
When enzyme activity is plotted as a function 
of time or enzyme concentration, linear curves 
are obtained only when the level of methionine 
produced is under 0.5 le per ml. of reaction 
mixture. Above this level there is a gradual 
inhibition of the reaction. Therefore, assays 
are conducted within the range of 0.002 to 0.5 

le of methionine formed per ml. of reaction 
mixture. The tracer assay was used to conduct 
a survey of various cells for transmethylase 
activity with S-methyl-L-methionine and 
S-adenosyl-L-methionine as methyl donors. 
Active preparations were obtained from A. 
aerogenes, E. coli as well as rat liver. The 
liver preparations showed activity at levels 
comparable to the yeast preparations with both 
methyl donors. The homocysteine transmethylase 
of yeast cells has been purified 200-fold by 
means of alcohol fractionation and chromatog- 
raphy with DEAE cellulose and hydroxylapatite 
columns. The properties of the purified enzyme 
will be discussed. (Work performed under the 
auspices cf the U.S. Atomic Energy Commission. ) 
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THE ENZYMATIC FORMATION OF THE CARBON-CHLORINE 
BOND. P.D. Shaw* and L.P. er. Chemistry Det, 
Harvard University, Cambridge, Mass. 

Acetone dried mycelial powders of Caldario- 
myces fumago catalyze the synthesis of §- 
chlorolevulinic acid from inorganic chloride 
(c19°) and B-ketoadipic acid. The reaction has 
@ specific requirement for B-kebadipate since a 
number of active methylene compounds and other 
metabolic intermediates do not replace the re- 
quirement for B-ketoadipate. The structure of 
the enzymatically synthesized product was es- 
tablished by dilution with synthetic §-chloro- 
levulinic acid and recrystallization to a con- 
stant specific radioactivity. In addition, the 
natural and synthetic products showed identical 
behavior during chromatography in several sys- 
tems. Sonic oscillation of the acetone-dried 
mycelial powder yields a soluble extract capa- 
ble of catalyzing the chlorination reaction. 
Following centrifugation of the extract at 
144,000 x g for one hour, all the 6-ketoadipate 
chlorinase activity was present in the super- 
natant fraction. The overall reaction 
00C-CHo-CHo-CO-CHa-COO +Cl +X -——» 

00C-CHo-CHo-CO-CHaCl + COp + X¢- indicates 
the requirement for an electron acceptor. Pre- 
liminary experiments indicate that oxygen can 
serve as the terminal electron acceptor. Data 
concerning the stoichiometry of the reaction 
will be presented and the mechanism for the 
enzymatic chlorination will be discussed. 
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O-METHYLATION OF PHENOLIC COMPOUNDS BY MOLDs 
H,_Shinaza (intr. by We Je Schubert). Dept 
of Organic stry and Enzymolo, Fordhan 
University, New York, N.Y. or 
Lentimus lepideus accumilates large amounts 
of methyl=p=methoxycinnamate in culture 
Recently it was found that if these media are 
shaken one or two days, the crystalline deposit 
vanishes fast, and a small amount of methyl=p. 
coumarate can be isolated. The methylep=coum. 
rate so formed was easily oxidized by the my= 
celium extract (Shimazono and Nord, Arch, 
chem. Zot. 783263, 1958). When nethyl=p= 
coumara boxy1l=C,4 or methionine=«methyl 
were introduced in the culture media, about 
of the total activity of methyl=p=coumarate and 
about 20% of that of methionine added were rew 
covered in form of methyl-p=methoxycinnamate 
isolated from the medium. Incorporation of 
these compounds into methyl=<p=methox 
indicates that the O-methylation of the latter 
was achieved at this junction from both intere 
pr oy From the culture media of this mold 
nethyl-isoferulate (3-hydroxy h-methoxycinnami 
acid methylester) was also Leolated and ‘dentin 
fied. A small amount of this ester always 
accompanied the methyl-p=«methoxycinnamate 
formed. Accordingly, it should be considered 
that, depending on the culture conditions the 
conversion of methyl<p-methoxycimamate pro- 
ceeds via two pathways, i.e.: (1) demethylation 
and further oxidation, or (2) direct oxidation, 
The demethylation and esterification of the an» 
logous phenolic compounds by some molds are 
further studied. 
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THE DENATURATION PROBLEM IN THE FRACTIONATION 
OF HUMAN BLOOD PLASMA. George Y. Shinowara 
and Mary E. Ruth*. Dept. of Pathology, Ohio 
State Univ., College of Medicine, Columbus 
The primary fractions in a low temperature 
fractionation procedure designed primarily to 
quantitatively separate coagulation factors in 
4 ml. plasma samples contain: Fraction I (Cohn, 
Strong, Hughes, Mulford, Ashworth, Melin and 
Taylor, J. Am. Chem. Soc. 68:459, 1946), fi- 
brinogen and antihemophilic globulin; Fraction 
II (Shinowara, Am. J. Physiol. 159:303, 1949), 
prothrombin; Fraction III, antithrombin globu- 
lin; and Fraction IV, albumin. The mean gn. 
protein per 100 ml. normal plasma in each 
fraction are 0.604, I; 0.556, I1; 3.129, III; 
and 2.943, IV. The correlation coefficient 
between the sum of the protein mass in the 4 
fractions and that of whole plasma was +0.86 
(significance, 5.0). The principal components 
are phi in I; beta in II; alpha and gamma in 
III; and albumin in IV: The sum of the concen- 
trations of a given component in all four 
fractions is similar to that found in whole 
plasma. Additional evidence for minimum dena- 
turation resulting from fractionation is the 
fact that the electrophoretic mobilities and 
the S20,w distribution of the physically re- 
combined primary fractions were almost identi- 
cal to those of the original plasma. The mini- 
mum solubilities as gm. per 100 ml. solution at 
ionic strength 0.144 and 20°C were: for I, 7.8; 
II, 11.9; III, 15.7; and IV, 42.8. Fraction II 
contains 35 per cent lipids: Other chemical 
data will also be presented and discussed. 
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ACTION OF LIPOPROTEIN LIPASE ON 
HUMAN S, 20-150 LIPOPROTEINS. B. Shore 
and V. Shore (intr. By T. Y. Wang). Physiol. 
Dept., Washington U. Med. School, St. Louis. 
Lipoprotein lipase was freed of low-density 
lipoproteins and incubated with S; 20-150 lipo- 
proteins (lps). The proteins of these lps con- 
tained N-terminal aspartic and glutamic acid, 
serine, and threonine. These were N-terminal 
inthe proteins of 20-150 lps remaining after 
incubation, in enzymatically produced de novo 
$¢ 12-20 Ips, and in normally occurring S¢ 12- 
20 lps. These data, and the lipolytic nature of 
the enzyme, suggest that all the proteins of 
20-150 lps are bound with at least the lipid tri- 
glyceride. The electrophoretic mobility (pH 
8,6, 0. lp veronal, 7x 10-4M versene) of S; 
6.4 (hydrated density 1.033 gm/ml) lps was 
-3,3 Tiselius units; that of S¢ 12-20 Ips (densi- 
ty 1.008-1.018 gm/ml) lps was -4.0 (close to 
that of alpha-2 globulin). The mobility of en- 
zymatically produced 12-20 lps was close to 
the latter value, but convection and possible 
fatty acid binding make interpretation of the 
electrophoretic pattern difficult. The afore- 
mentioned experiments, and those with iodine- 
labelled lps, suggest that the metabolism of 
S¢ 20-150 and S¢ 12-20 Ips is interrelated. 
(Supported in part by Amer. Heart Assoc. and 
Life Ins. Med. Research Fund. ) 
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FURTHER PURIFICATION OF HUMAN PLASMINOGEN. 
Sidney Shulman. Department of Bacteriology & 
Immunology, University of Buffalo School of 
Medicine, Buffalo, N.Y. 

The starting material for these studies was 
a plasminogen prepared from human Fraction III 
by the Kline procedure. This product generally 
had a caseinolytic activity (with streptokinase) 
of about 5 or 6 units per mg protein. In the 
ultracentrifuge it showed one large and one 
small peak; in electrophoresis it showed two 
approximately equal peaks. By addition of am- 
monium sulfate, at pH2, a fraction was obtain- 
able that showed about 25% greater activity. 
Sedimentation of this fraction revealed that 
the small peak had disappeared; in electrophor- 
esis the faster peak had become predominant. 
One can use an alternative method, namely starch 
block electrophoresis. This gives material with 
Somewhat higher enrichment of activity; the 
yield is, however, very small. The above prepa- 
tations, homogeneous in the ultracentrifuge, 
have been characterized with regard to molecular 
size and shape, and these data will be discussed. 
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CONVERSION OF GLUCOSE-6, GLUCOSE-1,AND MANNOSE-6 
PHOSPHATES TO HEPTOSE PHOSPHATES BY LIVER 

HeG. Sie # VN. ‘and W.H. Fishman. Tufts 
Univ. Med. Ol and N. &. Center Hospital, 
Boston, Mass. 

Rat liver supernatant converts ribose nucleo- 
sides into sedoheptulose phosphate (Fed.Proc. 
17, 311, 1958, and is now found to form heptose 
phosphate from certain hexose phosphates .Hept- 
ose is determined by the orcinol ani cysteine- 
HjSQ, reactions. The product from G6P and MOP 
has been tentatively identified by paper chrom- 
atography as sedoheptulose phosphate. Many rat 
tissues accomplish this conversion easily with 
G1LP,G6P,and MOP, less easily wi th fructose-6 P 
and not at al} with 6=phosphogluconate. After 
k hours at 3°and at pH 8.h,activity disappears. 
the optimum pH is 7.2 for G6P ami GIP ani 6.5- 
7-5 for MOP. The substrate concentration at max. 
vel. is )0.SmM for G6P and MOP and 11.9mM for 
GlP. The liver system has been purified. Triose 
phosphate is a necessary addition to the puri- 
fied system for demonstrating the conversion. 
DFP does not inhibit activity in the crude 
preparation and exhibits a slight effect in the 
purified system. Inorganic phosphate inhibited 
at 0.01 M. Also,6-phosphogluconate,an inhibitor 
of phosphohexose isomerase does not inhibit the 
formation of sedoheptulose phosphate when added 
to GIP or G6P reaction mixtures. Thus, the mech- 
anism(s) for the conversions described above 
would appear to be different from the well- 
known transaldolase-transketolase catalyzed 
conversion of fructose-6 phosphate to sedo- 
heptulose phosphate. 
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THE ROLE OF RIBONUCLEOTIDES IN THE DEOXYRIBO- 
NUCLEIC ACID METABOLISM OF L, ACIDOPHILUS R-26. 
A, J, SIEDLER* and B. S. SCHWEIGERT. American 
Meat Inst. Fndn. and Dept. of Biochemistry, 
University of Chicago, Chicago, Illinois. 

Nutritional studies have shown that the 
growth response of L. acidophilus to 5“deoxy- 
ribonucleotides is reversibly inhibited by 
ribonucleotides, and the degree of inhibition 
observed is not a function of the structural 
similarity of the ribonucleotide to the deoxy- 
ribonucleotide (Siedler and Schweigert, J. 
Bacteriol., in press). The addition of adenylic 
acid to media containing thymidylic acid as the 
source of deoxyribonucleotide results in a 
marked accumulation of deoxyribonucleoside 
activity in the acid soluble fraction of growing 
cells, The deoxyribonucleic acid content of 
these cells was increased to approximately twice 
the amount contained in cells grown in the ab- 
sence of added adenylic acid. The ribonucleic 
acid content of the treated cells showed only a 
slight increase over that of the control cells, 
however. The results of analyses of the acid 
soluble fractions and the base ratios in the 
deoxyribonucleic acid will be discussed. These 
results indicate that ribonucleotides may serve 
as important regulatory controls of deoxyribo- 
nucleic acid metabolism. 








Siekevitz 
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MICROSOMAL RIBONUCLEOPROTEIN PARTICLES AS SITES 
OF PROTEIN SYNTHESIS. P. Siekevitz and G. E. 
Palade*, Rockefeller Institute, New York. 
Three minutes after the intravenous 
injection of leucine-1-cl4, the pancreases of 
6 fed guinea pigs were pooled, homogenized and 
fractionated into 6 cell fractions, including 
microsomes. The latter were subfractionated 
after treatment with 1% deoxycholate (DOC) 
into: (I) detached ribonucleoprotein (RNP) 
particles with a protein;:RNA ratio of ~2; (II) 
heavy subfraction (intracisternal granules) ; 
(III) DOC-soluble fraction. From all these 
fractions chymotrypsinogen (CHT) was acid- 
extracted and purified by (NH,) 280, and iso- 
electric precipitations, dialysis, and chroma- 
tography on IRC-50 columns. The only known 
contaminant in the eluants was ~1% RNase. The 
CHT in each fraction was determined enzyma- 
tically, then precipitated (after the addition 
of carrier crystalline CHT), washed and counted. 
The specific activity (SA) of the CHT isolated 
from the whole microsomes was ~6 times higher 
than that of the CHT from the zymogen granules. 
In the microsomes, the CHT of (I) had a SA 
twice that of CHT from (III) and five times 
that of CHT from (II). The findings suggest 
that the attached RNP particles are the intra- 
cellular site of CHT synthesis. Besides chymo- 
trypsinogen, the isolated particles have amyl- 
ase and RNase activities which can not be re- 
moved by washing. But incubation in 10-3 M ATP 
or inorganic pyrophosphate releases 100% of the 
enzymes together with 30% of total protein and 
80% of RNA of the still sedimentable particles. 
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SIMILAR POLYACETYLENES PRODUCED BY SPECIES OF 
CLITOCYRE AND RELATED GENERA. William B. — 
man* and Marjorie Anchel. The 
> New York, N. fag 
Among the more unusual polyacetylenes obtain- 
ed from basidiomycetes is diatretyne nitrile, 


isolated from Clitocybe diatreta Fr. + GaA-0-8-, 
74,1588(1952); mrs 7007, (1955))» 


terized as 7-cyano-hepta-2-en-}, ome mage ania. 
Cultures of this organism showed metabolic 
variation evidenced by th production of a dif- 
ferent polyacetylene, diatretyne 3 (Arch.Bio- 
chem. ,78,111, (1958)). Our findings suggest 
that the co-occurrence of diatretyne 3 and di- 
atretyne nitrile may not be an isolated phenom- 
enon confined to C. diatreta, but may be of more 
general significance. Several other species of 
Clitocybe produce polyacetylenes which, 
according to spectrophotometric evidence, may 
be diatretyne nitrile and diatretyne 3. 
Pricholoma nudum (Bull.)Fr. ,which produces nudic 
acid, a compound later identified as diatretyne 
nitrile (Nature 179,1078 (1957)), also produces 
@ polyacetylene spectrophotometrically identi- 
cal with diatretyne 3. Hyphal branch isolations 
of T. nudum produced mixtures of the two poly- 
acetylenes, while hyphal branch isolations of 

C. diatreta so far have produced one or the 
other compound exclusively. Results of other in- 
vestigations on hyphal branch isolations and on 
structure of diatretyne 3 will be reported, and 
the possible taxonomic significance of the 
occurrence of the two polyacetylenes will be 
discussed. 
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THE LABILITY OF THE AMIDE GROUPS OF COLLAGEN, 
F, Marott Sinex, Dept. of Biochemistry, Bosten 
University School of Medicine 

There is a possibility that chemical 
in macromolecules are a factor in the aging of 
living organisms. Cassel and McKenna, 
Leather Chemists Assoc. 48:142 1949) 
that there was a rapid release of amide nitro. 
gen from gelatin at 100°, Assuming a reason. 
able energy of activation, it was apparent that 
at 38° there would be an appreciable loss of 
amide nitrogen if the amide groups of collagen 
were as labile as those of gelatin. The sta- 
bility of the amide prrcharth groups of 
and gelatin was studied between 45° and 100°, 
Above the critical shrinking temperature, at 
which collagen is converted into gelatin, there 
was a rather rapid release of amide nitrogen, 
The labilised amide nitrogen constituted approx. 
imately 20 per cent of the total amide nitrogen, 
At 60° 333 minutes were reyuired to 
one half of this labile pool; at 100° 7.5 min- 
utes. Below the critical shrinking tempera- 
ture, the hydrolysis of amide nitrogen was mich 
slower. An attempt will be made to evaluate th 
physiological significance of any possible 
lability of the amide nitrogens of collagen and 
elastin in tissue. 
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HETEROGENEITY OF RAT LIVER MICROSOMES, Ss. A 
Singal, Julia M. Littlejohn* and Ezra warshant 
Dept. of Biochemistry, Med. Coll. of G rgia, 
Augusta. 

A previous report (Fed. Proc. 12: 216, 1953) 
indicated a chemical heterogeneity of rat liver 
microsome fractions isolated centrifugally at 
10,300, 20,000, 30,000, 41,000 and 80,000 x¢ 
for 30 min. from the original whole microsomes 
sedimented at 57,000 x g for 60 min. A further 
study of this heterogeneity has been made emphy, 
ing in vivo 8 hour incorporation of carbon” 
formate and leucine, and radiophosphate. Marked 
differences in specific activities are observed 
for these fractions. After formate the highest 
specific activity for both adenine and guanine 
of microsomal RNA is associated with fraction 1, 
decreasing in value to fraction 3. Preliminary 
information indicates that whereas the specific 
activity of adenine in fractions 4 and 5 do not 
differ significantly from that in 3, guanine 
activity increases in value to fraction 5. The 
specific activity of microsomal protein follow 
ing leucine increases in value from fraction 1 
to fractions 4 and 5. Radiophosphate turnover 
of RNA cannot be correlat:1 at present with the 
other turnover studies. It appears that the 
microsome fraction is metabolically heterogenous 
In addition, the turnover of microsomal proteif 
is not directly, but in part inversely propot- 
tional to the rate of synthesis of microsomal 
RNA. Results of nutritional repletion experi- 
ments with protein deficient rats appear to com 
firm this finding. 
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gmp CITRIC ACID AND GLYOXYLATE CYCLES IN CHRO- 
WATIUM. E. C. Sisler and R. C. Fuller (intr. 
ty J. R. Klein). *» ven Nat 
lab., Upton, N. Y. 

The purple sulfur bacterium, Chromatiun, 
vill grow only in the light and under anaerobic 
conditions, using bicarbonate or various re- 
duced organic compounds as es source of carbon. 
tis study was initiated to determine what por- 
tion of the citric acid cycle and glyoxylate 
cycle operates, and how the various carbon 
sources are utilized by this obligate anaerobe. 
Evidence has been obtained that cell free ex- 
tracts catalyze the condensation of Cl" acetate 
vith glyoxylate to form malate. These extracts 
vill also form malate from either citrate or 
isocitrate in the presence of acetate. Presum- 
ably, isocitrate is split to glyoxylate and 
succinate, and a condensation We eas and 

late then occurs. When -labeled suc- 

cinate is incubated with glyoxylate in the pre- 
sence of the cell extract, large amounts of a 
ketogluterate and glutamic acid are formed. 
With the succinate alone the label appears 
largely in alanine, and to some extent in fum- 
arate and malate. Malic dehydrogenase has not 
been found. However, the malic enzyme is pre- 
sent and this would account for the presence of 
alanine. These results indicate that most of 
the enzymes of the citric acid cycle are pre- 
sent in Chromatium and operate in conjunction 
vith a glyoxylate shunt. This system appears 
to be the pathway leading to the synthesis of 
carbohydrates and protein when organic acids 
are utilized by this organism in the light. 
(Supported by U.S.Atomic Energy Commission.) 
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EFFECT OF ACUTE STRESS ON THE ADRENAL ASCORBIC 
ACID OF FASTED RATS. Grant G. Slater (intr. by 
J. We Mehl). Depts. o try and Physio- 
logical Chemistry, School of Medicine, Univ. of 
California Med. Ctr., Los Angeles. 

Young rats were given an acute stress by 
unilateral adrenalectomy using nembutal anes- 
thesia. The second adrenal was removed 1 hr 
later and the stress was measured by the 
difference in the adrenal ascorbic acid (AAA) 
content of the two adrenals. When young rats 
were fed on a restricted high carbohydrate 
diet, i.e., 2.5 gm. food/day, for 10 days, 8 
out of 9 rats gave a normal AAA response. When 
they were fed 1.0 gm. of this diet/day for 5 
days, 6 out of 7 responded normally, but by 7 
days only about 4 of the animals responded with 
a decrease in AAA. However, when no food was 
given, most of the rats responded after 2) hrs, 
about + responded after 3 hrs, and after 1,8 
hrs, only an occasional rat showed a response. 
Using rats which were fasted for 8 hrs or 
longer, various substances were injected after 
removal of the first adrenal. A normal 
response was produced by corticotropin, 2 m./ 
100 gm. body weight, by pitressin (1 mJ.), by 
serotonin-creatinin sulfate (200p¢.), and by 
histamine acid phosphate (2 mg.). Epinephrine 
at Op g. and norepinephrine at 90p g-/100 gm. 
Fl weight, however, produced no change in the 
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DIRECT OXIDATION OF DISACCHARIDES TO ALDOBIONIC 
ACIDS BY PSEUDOMONAS SP. L. Slechta (intr. by 
M. Fuld-Conderman). Dept. of Biochem. and 
Nutrition, Grad. School of Public Health, Univ. 
of Pittsburgh, Pittsburgh, Pa. 

Washed cells of Pseudomonas quercito-pyrogal- 
lica grown in peptone-phosphate medium oxidized 
glucose (Qo2 = -40), maltose and mellibiose 
(Qo = 7-16). lactose and cellobiose (Q,, = -9). 
Aldobionic acids corresponding to the g gars 
were found in the medium by paper chromat- 
ography. Respiratory quotients accompanying 
the respiration were 0.67 with glucose, 1.01 
with maltose, 0.53 with mellibiose, 0.96 with 
lactose and 0.70 with cellobiose. The produc- 
tion of carbon dioxide indicated that the 
oxidative breakdown proceeded beyond the 
aldobionic or ketoaldobionic acid stage. The 
aldobionic acids were also detected in the 
medium when the cells of P. quercito-pyrogallica 
were grown in the peptone-phosphate medium 
containing 1% of the sugar. Cell-free extracts 
from the bacteria grown in the pept phosphate 
medium were prepared by sonic disintegration of 
the cells followed by centrifugation at 5000 G 
for 10 minutes. When suspended in phosphate 
buffer, pH 7, the extracts were found to consume 
oxygen and to form aldobionic acids from the 
sugars without simultaneous production of 
carbon dioxide, indicating that only a limited 
oxidation was taking place. The relative rates 
of oxygen consumption with the above named 
sugars were approximately the same as with the 
whole cells. Some properties of this oxidative 
cell-free enzyme system will be described. 
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STUDIES ON THE ENZYMATIC HYDROXYLATION OF ANI- 
LINE. Nathan H. Sloane. American Cyanamid 
Company, Pearl River, New York, and Mellon 
Institute, Pittsburgh, Pennsylvania. 

The mechanism of the enzymatic hydroxylation 
of aniline by acid-fast bacteria (resting cells 
and cell-free particulate preparations) appears 
to involve the activation of the substrate pri- 
or to direct oxidation or prior to nucleophilic 
attack by hydroxyl anion. The substrate-acti- 
vation hypothesis is based on the following 
data: 1) catalytic amounts of PABA-Metabolite I 
(Sloane, J. Am. Chem. Soc. 75, 6352 (1953)) act 
as a cofactor in the hydroxylation reaction and 
2) catalytic amounts of an unstable second com- 
pound (PABA-Metabolite II) can also act as a 
cofactor in the reactions. Metabolite II has 
been obtained as a crystalline oxalate (C, 6.30; 
H, 5.91; N, 8.17; 0 (difference), 29.62; P, 0; 
S, 0; Cl, 0; ash, 0). Substrate amounts of II 
yield p-hydroxyaniline in the absence of ani- 
line. Metabolite II shows te tt te maxima 

in, glkali at 237 m (E> 520) and 282.5 m 

(e1* 7); in acid a mAStmmis found at 237(EL* 
16t§"and a beog? absorption band between 270 ae 
and 287 mu (E 21.6). Metabolites I and II 
have the folldwing properties in common: 1) cat- 
alytic activity in the hydroxylation reaction; 
2) PABA growth-replacement activity in at least 
3 species of microorganisms; 3) non-competitive 
reversal of sulfonamide growth-inhibition; and 
4) some similarities in chemical and absorption 
properties. 








Slobodian 


1290 
GAMMA RAY INACTIVAYION OF RIBONUCLEASE. 


Evelyn Slobodian, Martin Fleisher and Sidney 
Rubenfeld (intr. by Norton Nelson). Dept. of 


Radiology, New York Univ.-Bellevue Medical 
Center, New York City. 

The present communication is a report on 
the effect of gamma irradiation on the enzyme 
ribonuclease. Unbuffered aqueous solutions 
of crystalline ribonuclease have been irra- 
diated with gamma rays from a Co-60 hecta- 
curie unit. Solutions varying in enzyme con- 
centration from .01 mg./ml. to 5 mg./ml. were 
irradiated with total doses of 5000 r. to 
50,000 r. Irradiated enzyme solutions and 
control samples were assayed for enzymatic 
activity. The observed inactivation coeffi- 
cient, expressed as Ionic Yield M/N, the num- 
ber of molecules inactivated (M) per ion pair 
produced (N), increases with increasing en- 
zyme concentration. The effect is more marked 
at low enzyme concentrations. Results thus 
far obtained are qualitatively in accord with 
the observations made by others on the inac- 
tivation of enzymes by X-rays; the mechanism 
of the inactivation appears to involve reaction 
with OH radicals formed from the action of 
the ionizing radiation on water. 
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TISSUE CHANGES IN AMINOACETONITRILE (AAN) 


POISONED RATS, David J (intr. by 
R. K, Brown), N.Y. State - of Health, 
Albany, §.Y. 


Histologic evidence from other laboratories 
suggests that the basic defect in growing rats 
receiving sweet pea diets or diets containing 
one of several nitriles is an increase in the 
mucopolysaccharides of connective tissue, 
Acetone powders of lathyric long bones from 
weanling rats receiving ground commercial 
ration supplemented with 0.2% AAN HCl were 
compared as to hexosamine content with bone 
preparations from normal littermates. 
is no difference in hexosamine content on a 
dry weight basis in bones from normal and 
poisoned rats. Sodium hydroxide or neutral 
phosphate extracts of such bone preparations 
likewise show no difference in hexosamine 
content between test and control groups, but 
the viscosity of such extracts from lathyric 
tissue is always visibly greater than from 
normal tissues. Ethanol precipitates of such 
extracts yield larger amounts of material 
from lathyric bones than from equivalent 
amounts of normal bone. Granulation tissue 
masses have been produced by subcutaneous 
injection of Irish moss extract in rats re- 
ceiving normal and AAN supplemented diets, 
While there is considerable decrease in 
tissue formation in the AAN group, hexosamine 
content of normal and test tissue is similar, 
and the viscosity differences of alkali 
extracts are more pronounced than in the case 
of bone, 
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REACTIONS Of CAROTENOIDS IN PHOTOSYNTHETIC 
BACTERIA. Lucile Smith and Jose Ramirez*, 
Johnson Research Foundation, Univ. of Pa, 

Previous spectrophotometric studies have 
shown (Smith and Ramirez, Arch. Biochem, 
Biophys., in press) that illumination or oxy. 
genation of photosynthetic bacteria results 
in an oxidation of cytochrome pigments and in 
a decrease in absorption peaks of the caroten. 
oid pigments with the appearance of absorption 
bands at longer wavelengths. Further studies 
show that the changes in absorption spectrum 
following illumination which are related to 
the carotenoid pigments are much more rapid 
than those corresponding to the oxidation of 
the cytochromes, and the steady-state changes 
of the carotenoids are saturated at lower 
light intensities. The presence of milli- 
molar cyanide inhibits the oxidation of the 
respiratory chain cytochromes by oxygen, but 
not the changes in the carotenoid pigments. 
In bacteria directly from an illuminated cul- 
ture bottle, the carotenoid changes following 
oxygenation are inhibited to a much greater 
extent than those of the cytochromes, while 
the carotenoid changes following illumination 
are not inhibited. The significance of these 
observations in relation to the reactions of 
carotenoids in photosynthetic bacteria will 
be discussed. 
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INTERACTIONS OF HEAVY METALS WITH YEAST ALCu- 
HOL DEHYDROGENASE. Philip J. Snodgrass* and 
Frederic L. Hoch, Biophysics Research Labora- 
tory of the Dept. of Med., Harvard Med. School 
and Peter Bent Brigham Hospital, Boston, Mass, 
Heavy metal ions such as mercury and silver 
inhibit yeast alcohol dehydrogenase, [(YADH)Zq). 
This inhibition had been postulated(Wallenfels 
and Sund, Biochem. Zeit. 329: 17, 1957) to be 
due to replacement of zinc in the enzyme by 
these metals, since reversal of inhibition 
seemed to require zinc ions and glutathione, 
The instantaneous inhibition of activity on 
addition of mercuric or silver ions has been 
verified, However, glutathione, alone, re- 
verses this inhibition when added shortly after 
the metal, The degree of restoration of activ- 
ity is a function of the time of addition of 
glutathione, and activity is irreversibly lost 
after several minutes, At this time, no zinc 
has as yet been released from the enzyme, Zinc 
is displaced progressively from the enzyme dur- 
ing further exposure to silver ions, slowly 
over a period of hours, The instantaneous and 
reversible inhibition of YADH by heavy metals 
is not mediated through the zinc atoms at the 
active sites, This immediate inhibition 
appears to be due to metal interaction with 
other groups on the protein as evidenced by 
changes in the physical chemistry of the system. 
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(HARACTERIZATION OF LIVER LIPIDE RESPONSE TO 
INTRAVENOUS RARE EARTHS IN RATS. Fred Snyder*, 
BAe Cress*, N. Stephens*, and Granvil C, Kyker 
ied. Div., Oak Ridge Inst. of Nuclear Studies, 
(ak Ridge, Tenn. 

fatty infiltration of liver in female rats 
occurs as early as 24 hours after a single I.V. 
injection of cerium (3.5 mg/kg body wt) with a 
mximal elevation of total lipides occurring 
jg hours after administration. Choline or 
methionine does not prevent the fat deposition. 
Kidney and muscle lipides are increased and 
decreased, respectively, in cerium-treated rats 
and using silicic acid column chromatography it 
yas determined that the elevated liver lipides 
are a result of an increased deposition of 
neutral fat. Two or more times the amount of 
fatty acid ester equivalents was found in the 
neutral fat fraction of the liver in the cerium- 
treated rate as was found in the controls. 
fracer experiments with cerium-144 have demon- 
strated that no strong lipide chelate is formed 
with cerium. Lanthanum, praseodymium, neo- 
dymium and samarium are similar to cerium in 
that all can produce a fatty liver under the 
conditions cited above. Lanthanons of higher 
atomic numbers and yttrium are unlike cerium in 
this respect. Testosterone treatment causes a 
significant reduction in the fatty infiltration 
induced by cerium in both intact and ovariect- 
omized females. Hypophysectomy prevents the 
fatty livers in both males and females, whereas 
adrenalectomy does so only in males. Respira- 
tion by liver slices is markedly reduced and 
the choline oxidase system is significantly 
inhibited in the "rare earth" fatty liver. 
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NITROGEN METABOLISM IN PARAMECIUM AURELIA. 


Anthony T. Soldo* and W. J. van Wagtendonk. 
« of Zoology, ana Vey B Nn, 
Ind. 

Certain aspects of the metabolism of nitro- 
genous nds have been investigated. A- 
nalysis of ambient fluids of resting cells re- 
vealed that ammonia, hypoxanthine, and to a 
lesser extent guanine and adenine were excre- 
ted by the organism. Homogenates did not de- 
grade the purines, uric acid, allantoin or 
urea, although conditions were varied widely 
as to pH, buffer systems and methods of prepa- 
ration. The ribosides of guanine, hypoxan- 
thine and adenine were hydrolytically cleaved 
to the free base and sugar over a pl range 
fron } to 9. Phosphatase activity was present 
in the acid and alkaline range. We have also 
found by means of cell-free extracts that cyti- 
dine and uridine are interconvertible and that 
widine is hydrolytically split to uracil and 
tibose: cytidine is not. Nucleic acids isola- 
ted from cells grown in the presence of 
labelled guanosine were labelled in both the 
guanine and ade fractions while cells 
cultivated with C+4 adenosine were labelled 
only in the adenine fraction. Similer studies 
with pyrimidine nucleosides indicated that 
both uridine C“4 can serve as precursor for 
mecleic acid thymine. 
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A NBw KINASE IN PHAGE-INFECTED E. COLI AND ITS 


POSSIBLE RELATION TO DNA SYNTHESIS. Ronald 
Somerville* and G. Robert Greenberg. Dept. of 
Biol. Chem., The Univ. of Michigan, Ann Arbor. 

E. coli R2 multiply-infected with bacterio- 
phage T2 forms a soluble kinase system within 
a few minutes. In the presence of ATP and Mg** 
this enzyme system converts H-dCMP (hydroxy- 
methyldeoxycytidine-5'=phosphate, Flaks and 
Cohen, 1957) labeled either with C’* in the 
hydroxymethyl group or with P’“ to the di- and 
triphosphate levels as judged by paper iono- 
phoretic and ion exchange methods. Negligible 
H-dCMP kinase activity was found in extracts 
of normal logarithmically growing E. coli. In 
undialyzed grtvecte of infected cells plus ATP 
and Mg**, C~* H-dCMP and P-* H-dCMP were in 
corporated about equally into a perchloric acid 
insoluble product having properties character- 
istic of DNA (cf. Lehman et al. J. Biol. Chem. 
222, 162, (1958). While the primer for the 
polymerase could be expected to be viral DNA, 
these experiments do not establish the mechan- 
ism of incorporation or the exact nature of the 
product. H-dCMP was not incorporated into acid- 
insoluble material by extracts of normal cells. 
Since E. coli DNA polymerase is relatively non- 
specific for its triphosphate substrates, 
H-dCTP should enter DNA in the normal cell ex- 
tract. Thus in cells infected by T-even phages 
the nature of the bases incorporated into DNA 
may be controlled through specific kinase 
systems as well as through disposition of one- 
carbon fragnents. 
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INSULIN RESISTANCE INDUCED BY FATTY INFILTRATION 
OF THE LIVER. M. and G. E. Gruenfeld*. 
Jewish Hospital of St. Louis. 

High fat, low carbohydrate diets cause in man 
deterioration of carbohydrate tolerance. H. P. 
Himsworth (Clin. Sci. 2:67, 1935) discovered 
that this is due to insulin resistance, 
engendered by the diet, and offered a specula- 
tive explanation of the cause of the resistance. 
Somogyi (J. Biol. Chem. 134:315, 1940) attribu- 
ted the insulin resistance to fatty infiltration 
of the liver. To obtain experimental evidence, 
dogs were fed high fat, meat diets, but they 
failed to respond like men: their livers main- 
tained normal glycogen and fat levels, and their 
glucose tolerance remained normal. The lipo- 
tropic factors, preventing fatty infiltration, 
appeared to be more efficacious in the dog than 
in man. To curb this defense mechanism, dogs 
were subtotally depancreatized, with only about 
15 per cent of the gland remaining. Fed with 
lean meat and dog biscuits, the dogs showed but 
slightly impaired glucose tolerance--with blood 
sugar peaks a little above 200 mg. per cent and 
normal levels at fasting and at the end of the 
tolerance curve. No further deterioration 
occurred in the course of several months. Then 
the diet was changed by admixing 100 gm. suet 
with the meat. "Classical symptoms" of diabetes 
appeared within two weeks, with rapid "downward 
progress", requiring huge doses of insulin to 
control. On autopsy the livers showed 17 to 26 
per cent fat content, to which we ascribe the 
insulin resistant state. 
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IODINATION BY A CYTOPLASMIC PARTICULATE 
PREPARATION OF HOG THYROID. M. Soodak and 
¥. Maloof*, Grad. Dept. of Biochemistry, 
Brandeis Univ., Waltham, Mass. and Dept. of 
Medicine Mass. Gen. Hosp., Boston, Mass. 
Frozen hog thyroids were used to prepare a 
cytoplasmic particulate fraction which 
carries out the formation of protein-bound 
monoiodotyrosine (PBI). FMN and FAD were 
found to stimulate this iodination reaction, 
in confirmation of the report by Tong, 
Taurog, and Chaikoff (J. Biol. Chem. 227, 
113, 1957). It has been found, however, 
that the flavin stimlation is markedly re- 
duced or completely eliminated when the 
system is inOubated in the dark. It, there- 
fore, would appear that the effect of the 
flavins in this system is due to a photo- 
chemical reaction. 

A stable sulfenyl iodide group was demon- 
strated in iodinated tobacco masaic virus 

by ene ee (J. Biol. Chem. 217, 373, 
1955). 
species of some sort might possibly serve as 
the iodinating intermediate in the thyroid. 
To test this hypothesis, the action of a 
number of substances on the formation of PBI 
in this system has been investigated. The 
effect of cysteine, glutathione, Coa 
lipoate, bisulfite, thiosulfate, thiourea, 
thiocyanate, azide, and cyanide have been 
studied over a wide concentration range. 

The results of these experiments will be 
discussed. 
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EFFECT OF N-METHYLATED UREAS ON THE ACTIVITY OF 


UREASE. Alkis J. So os* and Ralph C. 
Corley. Dept. of Chemistry, Purdue University, 
Lafayette, Indiana. 

The activity of urease is known to decrease 
with higher concentrations of urea. The cause 
of this substrate inhibition has not clearly 
been disclosed. The effects of Nemethyl and 
the two N-dimethyl ureas on the activity of 
urease have been studied in the non<inhibitory 
tris-H2S0, buffer system. Although at low 
analogue concentration a small competitive in- 
hibitory effect was evident, higher concentrat- 
ions (0.3 = 1.0 M) augmented the repressive 
effect of urea. Denaturation of the enzyme was 
a@ possible cause of this latter effect. The 
methylated ureas and more strikingly urea it- 
self have been found to produce a time<depend- 
ent inactivation of urease. 
er resulted in an "instantaneous" recovery of 
a large fraction of the activity. The time- 
dependent inactivation was more rapid at pH 8.7 
-9.0 than at pH 7.4 and was practically absent 
at pH 6.6. Brief (2 min.) exposure of urease 
to pH 9.0 increased the apparent activity 
(assayed at pH 7.4), whereas similar treatment 
at pH 6.6 decreased the apparent activity. With 
longer (3 hr.) exposure the apparent activities 
approached those shown by urease kept at pH 
Teh. 


This suggested that a sulfenyl iodide 
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Vacuolized Lymphocytes in Lipidoses.M. 
Adolf, H.W. Baird¥ III, E.G. Ssekel ed 
Co. > Temp ° c ‘i 
Christopher's Hospital, Philadelphia. 
Vacuolized lymphocytes have been first des. 
cribed by Bagh and Hortling (Nord.med.38:1072, 
194,8)in cases of juvenile amaurotic idiocy, 
This finding has been extensively confirmed in 
similar conditions. Our group was able to shy 
(Symposium on Tay-Sachs, Brooklyn,1958) that 
similar cells were also found in infantile amp. 
rotic family idiocy (Tay-Sachs disease)and in 
borderline cases such as those accompanied by 
inclusion bodies. It seems probable that the 
vacuoles are chiefly due to the extraction of 
substance or substances by the agents used in 
the ordinary process of blood smear fixing and/ 
or staining. Since most vacuolized lymphocytes 
occur in lipidoses, the inference that the ex. 
tracted substances are lipides is obvious, 
Histochemical analysis of the lipides of the 
*“vacuolized" lymphocytes was started a 
to Gomori (Microscopic Histochemistry,1952), 
Lillie (Histopathologic Technic,195h) and 
Diezel (Stoffwechselstoerungen der Sphingo- 
lipoide,1958). Allowance had to be made for 
the fact that most of the lipides present were 
derivatives of pathological material. Another 
difficulty was to find such methods that would 
not prohibit contrast staining of the cell 
nuclei. The results will be presented and dis. 
cussed on the hand of color slides. 
(Supported by a grant of the National Tay-Sachs 
Foundation). 
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STUDIES OW FETUIN, AN O,-GLYOOPROTEIW OF FHtil 
SERUM, Re G intr, by 2. ¥.Jeanles), 
Lovett Mem. Lab., Massachusetts General Hosp, 
and Harvard Med. School, Boston. 

Fetuin was isolated from pooled fetal calf 
serum by means of a low temperature ethanol 
fractionation in the presence of Zn*+ ani Ba++, 
It was precipitated from the Cohn fraction VI 
detween the ethanol concentrations ef 25 ani 
40%. The glycoprotein obtained was homogensets 
in the ultracentrifuge and by electrophoresis 
in the pH range of 1,1 to 11.5, and aid not 
show the heterogensity in the acid range ob- 
served by Deutsch in the fetuin isolated by his 
technique (J,Biol 208: 669, 195%). the 
protein showed 'o ng properties: iso- 
electric peint, pH 3.3; isoionic point, pH 4,0; 
Sop, St infinite dilugion, 3.52 8: electrephor 
etic mbility, 5.6 | volt ye (pH 8.6, darbi- 
tal, ionic strength 0.1); uy (278 wa, pt 7), 
&.10. The deionised protein, corrected to ary 
weight, had a polypeptide content of 76 ani 
contained 12,24 nitrogen. The protein hed 
approximately 8.3% neutral sugars, 5.6% heres 
amine, consisting primarily of glucceamine with 
@ ewall amount of galactoeamine, ani 8.7% stall 
acid (expressed as N-acetylsialic acid). ‘The 
sialic acid was completely split from the 
protein molecule by very mil4 acid hydrolysis, 
without removing any other constituents. 
Farther stuiies on the structure ef the carbo- 
hydrate portion of this glycopretein are in 
progress. 
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THE PARTICIPATION OF BIOTIN AND BICARBONATE 

IN THE BIOSYNTHESIS OF FATTY ACIDS BY PLANTS. 
traig Squires* and P. K. Stumpf, Dept. of Agri. 
fiachentstry, Univ. of Callfornia, Davis. 

As previously reported by this laboratory 
(Plant Physiol. 33, 365, 1958) a water soluble 
protein fraction has been obtained from avo- 
cado particles which catalyzes the formation 
of oleic and palmitic acids frome?*-|-acetate. 
ATP, CoA, Mu, HCOg, O71 emulsions, cysteine, 
and a source of TPNH are required for maximum 
synthesis. C**-l-acetyl-CoA also functions 
as a substrate for fatty acid synthesis with 
the same cofactor requirements, including the 
requirement for ATP, Although an absolute 
requirement for HCOg may be demonstrated, ex- 
periments with HC**0,- have failed to show 
its incorporation into any accumulated product 
in reaction mixtures. "Inhibitor" studies in- 
dicate partial inhibition of the system by 
2,4 dinitro phenol and arsenite while signi- 
ficant stimulation is observed in the presence 
of azide and cyanide, all at concentrations 
of 5x 10 *M. Avidin also is a potent in- 
hibitor of fatty acid synthesis. However, 
preincubation of avidin with stoichiometric 
amounts of biotin completely reverses this in- 
hibition. A function for biotin, therefore, 
is strongly implicated in this enzyme system. 
(Supported in part by a grant from the National 
Science Foundation). 
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THE CITRATE~ATP-CoA ENZYMB ._Srere (intr. 
by Adam A. Christman). Dept. of Biol. Chem., 
The University of Michigan, Ann Arbor. 

The enzyme system that catalyzes the reac- 
tion between citrate, ATP and CoA yieldsacetyl 
CoA, oxalacetate, adenosine diphosphate, and 
inorganic phosphate has been studied. Two 
methods of assay have been employed. One is 
based upon trapping acetyl CoA as acetohydrox- 
amate as reported earlier (Srere and Lipmann, 

em. Soc., 75:4874, 1952). The other 
is a spectrophotometric assay, based upon the 
reaction of oxalacetate and DPNH in the pres- 
ence of malic dehydrogenase. Studies on tissue 
content of this enzyme indicate that chicken 
liver is an excellent source of the enzyme, 
and that it is present in a wide variety of 
animal tissues. Purification of the enzyme 
does not support the contention of Wolleman 

ol. Hung., 10:171, 1956) that con- 
densing enzyme is a part of this system. No 
free intermediates such as phosphoryl CoA or 
citryl CoA have been detected. During the 
course of concentration of this enzyme from 
chicken liver, no evidence for the participa- 
tion of more than one protein in the reaction 
could be found. 
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BIOSYNTHESIS OF ANTHRANILIC ACID FROM 5- 
PHOSPHOSHIKIMIC ot AND L-GLUTAMINE. ) 
P. R. Srinivasen.« (Intro. by D. Rittenberg). 
Dept. of Biochemistry, Coll. of Phys. and 
Surg. Columbia Univ. New York, N. Y. 

Cell-free extracts of an E. coli mutant 
(kindly furnished by Professor 5. Gots) con- 
vert almost quantitatively 5-phosphoshikimic 
acid and glutamine to anthranilic acid. Of 
the amino doncrs employed glutamine was the 
most effective. The conversions with L- 
aspartic acid, L-glutamic acid, NH,*, and L- 
glutamine were 10, 20, 18, and 8 per cent re- 
spectively. With L-glutamine, as the amino 
donor, shikimic acid plus ATP was converted to 
an extent of only 20%. 'Zl' (probably the 5- 
enolpyruvate ether of shikimic acid; B. D. 
Davis, Fed. Proc. 14:691, 1955) was inactive 
in this extract. The yields with 5-phospho- 
shikimic acid ranged from 85 to 95 per cent. 
Further work on the cofactor requirements and 
the mechanism of this conversion is in progress 
and will be discussed. 5-Phosphoshikimic acid 
and 'Zl' were generous gifts of Professor B. 
D. Davis. 
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CHEMICAL AND PHYSICAL PROPERTIES OF FLUOROCAR- 
BON-TREATED ANIMAL TISSUES. P. G. Stansly and 
D. S. Ramsey*. Detroit Institute of Cancer Re- 
search, Detroit, Mich. 

Recent investigations have disclosed the se- 
lectivity of fluorinated hydrocarbons in concen- 
trating and purifying viruses from infected ani- 
mal tissues. Little is otherwise known about 
the nature of such extracts. Successive treat- 
ments (up to 7) of 2 volumes of homogenized 
Ehrlich ascites cells in .01 M versene, pH 7, 
with 1 volume of CCL9F-CCLF2, gradually depleted 
the extract of DNA, protein and RNA. In the 
early stages, the latter 2 components existed 
in sedimentable (105,000 x g, for 30 minutes) 
and non-sedimentable forms, whereas the DNA was 
entirely sedimentable. At about the fifth 
treatment, the DNA became vanishingly small, and 
both the RNA and protein (ratio approx. 1) re- 
sisted further sedimentation. The RNA, at this 
point, was also no longer precipitated by urani- 
um acetate-perchloric acid. The remaining pro- 
tein moved as a single component with a sharply 
defined boundary in Tiselius electrophoresis at 
pH 8.8. Up to the fifth stage, RNA could be re- 
covered from the extracts and precipitated by 
M NaCl after, but not before, removal of protein 
by phenol, thus suggesting a stable association 
of RNA and protein in these extracts. The prop- 
erties of fluorocarbon-treated neoplastic tissue 
of both viral and non-viral origin will be com- 
pared with those of normal tissue. 
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STUDIES ON MUCOPROTEINS IN CEREBROSPINAL FLUID. 
Z,Stary,R.McNichol*, Warren State Hospital, 
Warren Pa. 

The level of protein bound hexoses in cere- 
brospinal fluid (CSF),as determined by the 
tryptophan reaction of the alcohol precipitated 
proteins,was investigated in connection with 
electroshock therapy(EST).The mucoproteins were 
determined before,during,and after treatment,at 
intervals of 7-14 days,for 3-5 months.During 
this time there were only minor variations in 
the glucoprotein levels in any one patient where 
as marked variations were noted from patient to 
gationt.The initial values in schizophrenics 
were not significantly diffepent from those of 
normals,although definite changes were noted in 
this group during treatment. 25% of these cases, 
treated with EST, showed a progressive increase 
in the mucoprotein levels during the entire 3-5 
month treatment period.Experiments where the 
mucoprotein levels of the blood were determined 
at short intervals after EST showed an initial 
increase,the maximum occurring two hours post 
EST,with a later decrease below the initial 
values; a marked increase in urine mucoproteins 
occurred coincident with this fall in serum 
glucoproteins.Patients suffering from general 
paresis exhibited increased CSF glucoprotein 
levels as compared to normals.Cases of Hunting- 
ton's Chorea were noted to have higher than 
normal CSF glucoproteins, but lower than normal 
serum glucopréteins. 

(With the collaboration of J.Caffrey,P.Ivory, 
H.Little,A.Lucia, and M.Masterson. ) 
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SYNTHESIS AND IDENTIFICATION OF A MIXED DISUL- 
FIDE FROM REDUCED GLUTATHIONE AND N,N'=-DIFORMYL- 
CYSTINE. Alfred Staub and Cosmo G. Mackenzie. 
Dept. of Biochemistry, Univ. of Colorado School 
of Medicine, Denver, Colorado. 

It was shown previously in this laboratory 
that L-thiazolidinecarboxylic acid is quantita- 
tively oxidized by liver mitochondria with 
cleavage of the ring to form N-formylcysteine, 
(J. Biol.Chem. 227:393 1957). Subsequently it 
was found that a new amino compound is produced 
when the thiazolidine is incubated with liver 
homogenate. This same compound is formed when 
N-formylcysteine or N,N'=-diformylcystine are 
substrates. In each case there was a concomi- 
tant loss of endogenous glutathione. Formation 
of the new compound was not enzyme dependent 
and it could be synthesized from equimolar 
amounts of N,N'=diformylcystine and reduced 
glutathione in phosphate buffer of pH 7.8. N- 
formylcysteine was a second reaction product. 
The compound was found to contain one free am- 
ino group, an -S-S- bridge and no =SH group. 
Amino acid analysis of a preparation isolated 
by column chromatography showed that the com- 
pound was composed of glutamic acid, cystine 
and glycine. Of these components, only glu- 
tawic acid possessed a free amino group in the 
intact compound. Formate was present in forma- 
mide linkage with one of the amino groups of 
cystine. On the basis of these and other ex- 
periments it is concluded that the new compound 
is the mixed disulfide of N-formylcysteine and 
glutathione resulting from a sulfhydryl-disul- 
fide displacement reaction. 
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THE METABOLISM OF CHLOROQUINE MUSTARD. 
William J. Steele*, Robert J. Rutman, and 
es C. Price®. Department of Chemistry, 
Univ. of Pennsylvania, Philadelphia. 

The specialized distribution pattern of th 
anti-malarial, chloroquine, led to the investi. 
gation of its N-bis-B-chloroethyl derivative a, 
an alkylating agent. We have now studied tissy 
distributions of nuclear tritiated chloroquine 
mustard(I), its di-N-oxide(II) and hydrolysis 
product, chloroquine diol(III). Radio by 
liquid scintillation counting showed that tr 
was completely retained by mice, whereas (II), 
which requires reductive activation in vivo 
was only partly retained and (III) was 
quantitatively eliminated within 24 hours, 
There was only negligible degradation of the 

uinoline nucleus to urinary or respiratory 
a0. Uptake of (I) occurred in all tissues 
except muscle, with minor localization in 
kidney, liver, spleen and brain. The observed 
uniform distribution was reflected in rapid, 
complete and stable binding of (I) by homogen- 
ates. It was shown, however, that no release 
of chloroform-extractable (III) from (I)-alkym 
ed DNA occurred in 20 min. at 90°C. (pH 7), but 
10-25% of (ITI) was released by hydrolysis at 
90° with 1N alkali. Simple hydrolysis of (I) in 
water at pH 7 gave 90% (III). Aqueous DNA 
dissolved (III), but chloroform quantitatively 
extracted (III) from the complex. These results 
differ from those reported by Stacey et al. 
(Ann. Ne Y. Acad, 63, 682, 1958) for phenyl- 
alanine mustard. 
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PREPARATION OF HUMAN PITUITARY FSH AND LH, 
Sanford L, Steelman, Albert Segaloff*and 
Richard N, Andersen*, Dept, Biochemistry, 
Baylor University College of Medicine, Houston, 
Texas and Alton Ochsner Medical Foundation, 
New Orleans, La. 

Acetone dried human pituitaries are ex- 
tracted with 0% ethanolic acetate ((’/2 0.5) 
at pH 5.0 at -5°C, The residue can be used 
to prepare growth hormone, The soluble 
gonadotrophin is precipitated with 80% ethanol, 
The precipitate contains FSH and LH relatively 
free of other hormones, and represents a 
50-100 fold purification, FSH and LH are 
separated by the use of carboxymethyl-cellulose 
(CMC) at pH 6,0 and 0,01 M ammonium acetate, 
the LH being retained, The LH is eluted from 
CMC with a 1 M gradient of ammonium acetate, 
It is essentially free of FSH and has an 
activity of 10 times the Armour LH Standard 
227-80, The unretarded FSH is fractionated 
on DEAE=cellulose at pH 7.0 using ammonium 
acetate gradient elution, Preparations have 
been made which are 0-50 times the Armour 
Standard FSH 26<151X and are equivalent in 
activity ‘to homogeneous swine and ovine FSH, 
Comperative studies have shown that human 
urinary FSH and LH, isolated from normal male 
urine, have similar chemical and physical 
properties but have considerably less bio- 
logical activity. 
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METABOLISM OF ETHIONINE AND INHIBITION BY IT 
OF THE SYNTHESIS OF LIVER DPN AND D IN RATS. 
J. A. Stekol, E. Bedrak*, N. Burnett”, and 
€. Somerville*. The Institute for Cancer 
Research, Philadelphia, Pa 

The synthesis of liver DPN and DPNH from 
nicotinamide was inhibited in ethionine-fed 
rats, more so in the female than in the male. 
Methionine did not prevent the inhibition of 
synthesis of DPN and DPNH in the female as well 
as it did in the male ethionine-fed rats. 
Methionine alone had no effect on liver DPN or 
DPNH in either sex. The oxidation of ethionine 
(with C-14 in ethyl or carbon-2) to respiratory 
(0p was greater in males than in females, and 
the oxidation of methionine (with C-14 in 
methyl or carbon-2) to COs was greater in fe- 
males than in males. Dietary ethionine in- 
creased the oxidation of methionine to COs, and 
dietary methionine increased the oxidation of 
ethionine to COp in intact rats. The alleviat- 
ing effects of methionine in ethionine-fed rats 
appear to be a reflection of the dilution of 
ethionine by methionine, thus reducing the ef- 
fective amounts of ethionine in tissue reactions 
which are common to both amino acids, particu- 
larly the "activation" by ATP to the respective 
S-adenosyl derivatives. The observed effects 
of ethionine feeding on liver DPN and DPNH 
(possibly TPN as well) were reflected in some 
reactions in which these cofactors participate. 
Aided by grants from American Cancer Society 
and National Cancer Institute, Public Health 
Service. 
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CONDITIONS FOR TRANSFER REACTIONS BETWEEN 
QQLUBLE RNA AND MICROSOMES INVOLVED IN PROTEIN 
BIOSYNTHESIS. MoT. stephen gee P. Cc. 
Zamecnik, and M, B. Hoagland. tington Labs. 
Harvard Univ. at Mass. Gen. Hosp., Boston, 
The steps prior to the incorporation of 
amino acid into microsomal protein apparently 
involve the activation of the emino acid and 
its terminal attachment to soluble RNA (S-RNA). 
When isolated S-RNA containing terminally 
bound C**-amino acid is incubated with micro- 
Somes and a soluble fraction from liver, the 
emino acid is transferred to the microsonal 
protein. The transfer is not inhibited by 
C'¥-amino acid (Hoagland et al., J. Biol. 
Chem, 231:241, 1958). Purther studies indi- 
cate that close to 100 per cent transfer of the 
bound amino acid may be obtained using three 
times washed rat liver microsomes (5.7 mg.), & 
Soluble fraction from ascites cells (1.1 ag.), 
60 mg. liver S-RNA containing O.3mynole of 
bound C**-leucine, 1 ymole ATP, 0.25 ymole 
GIP, 5 wmoles phosphopyruvate, and 5O pg. pyru- 
vate kinase, with incubation for 15° at 378 in 
air, In a similar system, C!* from S-RNA 1ab- 
eled in vivo using C'*-orotic acid (or C**- 
adenine (von der Decken and Hultin, Bxptl. 
Cell Res. 15:254, 1958)) as precursor is trans- 
ferred to microsomal RNA, The former transfer 
is GIP dependent. When S-RNA, terminally lab- 
eled by either precursor C**-ATP or C**-CTP 
(Hecht et al., J. Biol. Chem. 233:954, 1958), 
is added to such a system, some of the labeled 
AMP and CMP residues of the S-RNA are trans- 
ferred to the microsomal RNA. 


331 





Stetten 


1312 


EFFECT OF CORTICOSTEROID ANALOGS ON THE THYMUS 
GLAND OF THE IMMATURE RAT. N. R. Stephenson 
(intr. by L.I.Pugsley). Dept. Nati-vHeetth ant 
Welfare, Ottawa, Canada. 

The relative tnymolytic activity or cortico- 
steroid analogs was determined by a method des- 
cribed previously (Stephenson, Fed. Proc. 16: 
338, 1957). The steroids were dissolved in 
corn oil and given by subcutaneous injection. 
The addition of an alpha methyl group at C-6 or 
C-16 enhanced the ability of the analog to 
involute the thymus gland. The relative in- 
crease in activity obtained by adding a methyl 
at C-2 of cortisol was abolished by the intro- 
duction of a fluorine at C-9. The formation of 
a double bond at C-6 invariably reduced the 
thymolytic activity, but the addition of a 
fluorine at C-6 increased the potency. While 
the presence of an hydroxyl at the 16 alpha 
position depressed the relative potency of 9 
alpha-fluoroprednisolone, the formation of the 
acetonide derivative markedly increased the 
activity. Apparently an intact alpha-ketol 
side chain at C-17 is not essential for thymo- 
lytic activity. Corticosteroid analogs with 
either a fluorine, a piperidino group, or an 
aldehyde-methanol grouping at C-21 are able to 
cause involution of the thyms gland, but to a 
lesser degree than the unsubstituted compounds. 
According to this test, 11-acetoxy-17-bromopro- 
gesterone was devoid of thymolytic activity. 
The potencies of dexamethasone and 6 alpha, 9 
alpha-difluoroprednisolone relative to cortisol 
were 67X and 92X respectively. 
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INTELLECTUAL LEVEL AND SERUM URATE CONCENTRA- 
TION. DeWitt Stetten, Jr. National Institute 
of Arthritis and Metabolic Diseases, N.I.H. 
Bethesda, Md. 

Despite its relative infrequency, gout has 
peen stated to occur quite commonly among in- 
dividuals of unusual achievement in science, 
letters, diplomacy and war. It has been sug- 
gested that a correlation may exist between 
intellectual level and the concentration of 
serum uric acid in the blood. With the coopera- 
tion of the staff of Fort Dix Health Center, 
N.Je, sera were obtained from the routinely 
drawn blood of 817 Reserve Forces Act (1955) 
trainees and were analyzed for uric acid. 

Mean value, 5.06 mg. per 100 ml. Scores at- 
tained in the Army Classification Battery of 
tests were also recorded. Mean value, 118.1. 
A rank order correlation r = +0.0777 was com- 
puted, t = 2.22 whence P is approximately 
0.03. It is concluded that a low level of 
positive correlation significant to 3% exists 
between the score attained in the ACB test and 
the level of uri~ acid in blood serum. 
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DEGRADATION OF POLYRIBONUCLEOTIDES BY AN ENZYME 
FRACTION FROM AZOTOBACTER AGILE. A. Stevens and 
R, J. Hilmoe (introduced by L. A. Heppel). 
National Institutes of Health, Bethesda, Md. 

An enzyme fraction from Azotobacter agile 
has been found to liberate 5'-mononucleotides 
on incubation with various polyribonucleotides. 
Acid-soluble oligonucleotides accumulate as 
intermediates. Poly A is completely split to 
acid-soluble products before liberation of 
5'-AMP is detected. Oligonucleotides with C-5' 
phosphate end groups have been identified as 
intermediates of the splitting of poly A by 
their conversion to 5'-AMP on incubation with 
venom phosphodiesterase. Similar intermediates 
have been identified in the splitting of poly A 
by an enzyme from liver nuclei (Heppel, Ortiz, 
and Ochoa, Science 123:415, 1956). Poly U and 
poly C are also rapidly converted to oligo- 
nucleotides and the corresponding 5'-mononucleo- 
tides. Poly AU, poly AGUC, highly polymerized 
yeast RNA, commercial yeast RNA, turnip yellow 
mosaic RNA, and S-RNA from E. coli all show 
some splitting. The enzyme fraction shows a pH 
optimum at 7.5. In the present stage of puri- 
fication there is no metal requirement. Incu- 
bations must be carried out in the absence of 
inorganic phosphate because polynucleotide 
phosphorylase has not yet been completely re- 
moved from the fraction. Further purification 
and specificity studies are in progress. 
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ANTIMETABOLITES OF MEVALONIC ACID. John Morrow 
Stewart* and D. W. Woolley. Rockefeller 
Institute, New York. 

The purpose of this work was to synthesize 
and test biologically some antimetabolites of 
the sterol precursor, mevalonic acid (MVA) 
3,5-dihydroxy-3-methylvaleric acid), with the 
expectation that such compounds might be able to 
suppress the synthesis of sterols and steroidal 
hormones in animals. A number of analogs of 
MVA were synthesized for the first time, mostly 
through the Reformatsky reaction. These were 
either position isomers or homologs of MVA or 
relatives in which -H had been replaced by -CH3 
or other groups at suitable positions. Examples 
are 4-methyl MVA, 3-methyl-3,4-dihydroxyvaleric, 
3-methyl-3,4-dihydroxybutyric and 2,3-dimethyl- 
3,4-dihydroxybutyric acids, and the amides, 
anilides, and hydrazides of these and related 
compounds. The corresponding unsaturated acids 
were frequently obtained as byproducts. All the 
analogs were assayed for anti-MVA activity with 
Lactobacillus acidophilus, which required MVA. 
The most active analog was 4-methyl MVA (3,4- 
dimethyl-3,5-dihydroxyvaleric acid), inhibition 
index 1000, competitively reversible. Generally 
the unsaturated compounds were less active than 
the hydroxy acids, while enhanced activity was 
found among the amides. Most of the compounds 
were assayed for ability to suppress ergosterol 
synthesis by yeast, and some for ability to 
inhibit sterol synthesis by growing mice, but no 
highly active compound was found. More potent 
antimetabolites for this purpose are being 
sought. 


332 





BIOCHEMIST 


1316 


CYTOLOGICAL AND CYTOCHEMICAL STUDIES OF THE 
INHIBITORY EFFECT OF 5-AMINOURACIL ON ERRLIG] 
ASCITES TUMOR. and RB, Wakonig 
(Intr. by R.W. Begg). Sask. Research Unit of 
the National Cancer Institute of Canada, 
Saskatoon, Saskatchewan. 

Repeated injections of 5-aminouracil ing 
concentration of 5, 10 and 100 mg/kg body 
weight destroy tumor cells, inhibit tumor 
growth and prolong the life span of inoculatej 
mice. During the application of 5-aminouraci) 
the movement of the chromosomes ig 
blocked thus leading to the formation of giant 
cells with polyploid nuclei having around 3, 
600 or more chromosomes, and with greatly ip- 
creased amounts of deoxyribonucleic acid, lhe 
the drug is withdraw the number of polyploid 
muclei decreases, and other abnormalities ar 
noted which lead to death of the cells. dnp 


8 reappear and a nearly normal ratio of 
ana-telophases to metaphases is restored. bh 
to 90% of these anaphases show abnormalities 


multipolar spindles and unequal chromosome 
distribution. These mitotic irregularities 
produce daughter cells with abnormal aneuploii 
chromosome numbers and DNA content. Some of 
these cells disintegrate, and others do not 
enter a successive division. As a rule the 
treated cells are no longer transplantable. 
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THE EXCRETION OF A 2-METHOXYESTRADIOL. 
17€-LIKE METABOLITE BY MEN. B. F. Stis 
mel. Rees-Stealy Clinic Reséarch 
Foundation, San Diego, Calif. 

Men who were treated with a single 
20 mg. dose of estradiol-17% excreted i 
the 48-hour post treatment urine two 
nonketonic Kober chromogens. The major 
chromogen (20-30% of the dose) was iden 
tified as estradiol-17%. The other 
chromogen was identified provisionally 
as 2-methoxyestradiol-17e on the basis 
of its similarity to 2-methoxyestradiol- 
174, produced by sodium borohydride re- 
duction of synthetic 2-methoxyestrone, 





Countercurrent distribution (59-T.) in 
the system CC14-Me-H20(1-1) yielded goo 
separation of estradiol-17« (peak tube 
#36) and the 2-methoxyestradiol-17«-likt 
metabolite (peak-#10). Synthetic 2- 
methoxyestradiol-178 peaked at tube #2. 
The 2-methoxyestradiol-17¢-like metabo- 
lite yielded color in the Kagi-Miescher 
and Boscott tests which are specific fo 
the C-17% configuration. Absorption 
spectra (230-5000) of the 2-methoxy- 
estradiol-like metabolite, both with ani 
without color reagents, were in accord 
with those exhibited by synthetic 2- 
methoxyestradiol-178. In the system 
toluene-propylene glycol (3# hours), 
estradiol-17%, synthetic 2-methoxyestr- 
diol-178 and the metabolic 2-methoxyes- 
tradiol-17e moved 4, 23, and 27 cm. 
respectively. 
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ENZYMIC CONVERSION OF a-ACETOLACTIC ACID TO THE 


TALINE PRECURSOR, o.,4-DIHYDROXYISOVALERIC ACID. 
Strassmar, Jennie B. Shatton and 
Sidney Weinhouse. Inst. for Cancer Research, 








a, % 
An esr of Saccharomyces cerevisiae which 
converts a-acetolactic acid to a-ketoisovaleric 
acid, the keto analog of valine, has been sepa- 
rated into 2 fractions (Fed. Proc., 17, 317 
(1958). One of these dehydrates a, £-dihydroxy - 
igovaleric acid to a-ketoisovaleric acid (Wixom 
et al., These Proceedings); the other converts 
qacetolactate to an ether-extractable acid 
which can be converted to a-ketoisovaleric acid 
by the first enzyme fraction. This product has 
peen identified as a,f-dihydroxyisovaleric acid 
by paper chromatography, infrared absorption 
spectrum, and oxidation by periodate to acetone 
and glyoxylic acid. The rearrangement requires 
Wg ions and TPN*. Removal of ethanol from the 
hydrolyzed acetolactate ester by lyophilization 
causes almost complete inhibition, which was 
overcome by addition of either ethanol or TPNH. 
Direct reduction products of acetolactate, 
viz., tiglyceric and anglyceric acids are in- 
active, and the system contains a dehydrogen- 
ase which reduces TPNt in the presence of a,/- 
dihydroxyisovaleric acid. These findings sup- 
port our previous conception of the initial 
reaction of a-acetolactate as an acyloin rear- 
rangement. The overall conversion to valine 
involves the following steps: acetolactate—» 
a-keto-A-hydroxyisovalerate —» a, 4-dihydroxyiso- 
valerate —> a -ketoisovalerate—>valine. 





1319 
SPECIES DIFFERENCES IN THE INTRINSIC 
FACTOR STIMULATION OF B)2 UPTAKE BY 
SMALL, INTESTINE IN VITRO. Elliott W. 
Strauss and T. Hastings Wilson. Depts. of 
Medicine and Physiology, Harvard Med. School, 
Boston, Mass. 

Sacs of everted small intestine were incuba- 
ted at 37°C for 1 hr. in Krebs-Ringer saline 
containing Co labeled vitamin B)2- Uptake 
of radioactivity into the gut wall was measured 
In most experiments neutralized gastric juice 
was used as a source of intrinsic factor (I.F.). 
The upper jejunum of the rat, hamster and 
guinea pig showed little B)2 uptake either with 
orwithout I.F. In the ileum of hamster and 
guinea pig I. F. stimulated B)2 uptake by a 
factor of 5 to 50 fold. Rat intestine showed a 
maximum stimulation in the mid-gut and no ef- 
fect in the lowest ileum. Bj 2 uptake by the 
middle 1/3 of rat gut was stimulated only by 
its own gastric juice, hamster, guinea pig and 
rabbit juice being ineffective. B)]2 uptake by 
rabbit mid-gut was stimulated by rat and rab- 
bitI.F. but not by hamster or guinea pig. 
Hamster ileum was affected by hamster, rat 
and rabbit I.F. Guinea pig ileum responded 
toallI.F. tested, namely: guinea pig, rat, 
hamster, rabbit, human and purified hog I. F. 
(Lilly) 
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GLUTAMIC~-y-SEMLALDEHYDE: A PROPOSED INTERMEDI- 
ATE IN PROLINE METABOLISM. ee feeasee 
Me: » Yeshiva 


Albert Einstein College of 
Univ., New York 61. 

Glutamic-7-semialdehyde has been proposed as 
an intermediate in the oxidation of proline 

and Krakaur, J.Biol .Chem, 177,641 

(1949)) and in the reduction of glutamic acid 
to proline (Vogel and Davis, J.A.C.8.74, 109 
(1952)). Previous evidence for the metabolic 
formation of this compound consists of an inca 
pletely characterized 2:4-dinitrophenylhydra- 
zone derivative, a nonspecific color reaction 
and nutritional studies with bacterial mutants. 
DL-Glutamic-y-semialdehyde has been synthesized 
according to Vogel and Davis, purified by the 
use of ion exchange resins and isolated in crys- 
talline form. This compound is oxidized to glu- 
tamic acid by a partially purified enzyme frou 
beef liver with the concomitant reduction of 
DPN to DPNH. The enzyme does not appear to be 
identical with any of the known aldehyde dehy- 
drogenases. Only a portion of the glutamic acid 
formed, and isolated by ion chromato- 
graphy was decarboxylated by L-glutamic acid de~ 
carboxylase suggesting a lack of stereochemical 
specificity by the enzyme preparation acting on 
DL-glutamic-y-semialdehyde, Stoichiometry be- 
tween the substrate and products of the enzyma- 
tically catalyzed reaction was difficult to ob- 
tain hecause of non-enzymatic side reactions. 
Aqueous solutions of glutamic-y-semialdehyde are 
unstable, Further chemical characterization of 
the synthetic compound and its reaction prod- 
ucts is in progress. 


1321 
LINEAR ACCUMULATION OF HEART AGE PIGMENT. Be 
G 


Gerontology Branch, NHI, and Baltimore City 
Hospitals, Baltimore 24, Maryland. 

Earlier studies have reported the intra- 
cellular accumlation of a so-called “age pig- 
ly in aged 


cent by volume of pigment, and an even greater 
fraction of the dry weight of heart muscle may 
be supplanted by pigment. This pi accum- 


aging e868; icec, it is absent 
Pie 10), 48 present in all aged individ- 
uals, accumlates gradually, and appears 
independent of heart failure, specific pathol- 
ogy, sex or races Physical properties of iso- 
lated Pigment, including UeVe,y visible, and IR 
absorption spectra, emission spec- 
trum, and solubilities, as wel? as some chen- 
{cal properties will be described. 
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REACTION OF MICROSOMAL CYTOCHROME RE- 
DUCTASE WITH NUCLEOTIDES. Philipp 
Strittmatter (intr. by David H. Brown). 
Dept. o ochemistry, Washington Univ. 
Medical School, St. Louis, Mo. 

It has been shown (J.Biol.Chem. 233: 
748, 1958) that oxidized a le 
chrome reductase reacts with DPNH to form 
@ stable intermediate in which the en- 
zyme flavin is reduced. Similar Complexes 
are formed with the desamino and 3-ace- 
tyl pyridine analogues of DPNH, but not 
with reduced NMN. Although TPNH reduces 
the enzyme flavin slowly (approximately 
0.000% times the rate observed with 
DPNH), it does not form a stable inter- 
mediate. In contrast to the slow rate of 
reoxidation of all stable reduced 
enzyme-nucleotide complexes by oxygen, 
enzyme reduced with TPNH is reoxidized 
rapidly by oxygen. The rate of reoxida- 
tion of the reduced enzyme-DPN complex 
by oxygen is accelerated by high concen- 
trations of ADP. In addition to the 
sulfhydryl group necessary for these re- 
actions, the enzyme has two other sulf- 
hydryl groups which also react with 
p-chloromercuribenzoate, silver ions, or 
N-ethyl maleimide (NEM). Since @ maximm 
of two moles of NEM react with the enzyme 
in the presence of DPNH, active enzyme 
derivatives containing from one to two 
molecules of reacted NEM were prepared 
and their properties studied. The impli- 
cations of these observations for the 
mechanism of nucleotide and ees 
interaction will be discussed. 
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ISOLATION FROM E. COLI OF A URIDINE NUCLEOTIDE 
CONTAINING DIAMINOPIMELIC ACID. 

J. L. Strominger, S. S. Scott* and R.H. Thrennt 
Dept. of Pharmacology, Washington Univ. School 
of Medicine, St. Louis. 

A DAP requiring mutant of E. coli (kindly 
given by J. Lederberg) contains a high steady 
state concentration of a uridine nucleotide 
whose structure has been determined and may be 
represented as UDPAG-Lact-(L)ala-(D)glu-(meso) 
DAP-(D)ale-(D)ala. This compound is the ana- 
logue of an intermediate in cell wall synthesis 
isolated from S. aureus, UDPAG-Lact-(L)ala-(D) 
glu-(L)lys-(D)ala-(D)ala. The sequence and 
rotation of amino acids in the two nucleotides 
has recently been determined and data in sup- 
port of the indicated structures will be presen- 
ted. When the E. coli mutant is deprived of 
DAP, the DAP-containing nucleotide disappears, 
and immediately prior to lysis, another uridine 
nucleotide, UDPAG-Lact-(L)ala-(D)glu, accumu- 
lates. An identical compound accumulates in 
S. aureus deprived of lysine (Strominger, 
Threnn and Nathenson, J. Pharm. Exp. Ther., 
122:73A, 1958). These data provide evidence 
that the "basal structure" of the cell wall of 
E. coli is synthesized from intermediates simi- 
lar to those found in S. aureus. Date presen- 
ted elsewhere (Nathenson and Strominger, these 
Proceedings) provide evidence that penicillin 
inhibits DAP incorporation and cell wall syn- 
thesis in E. coli in a manner analogous to in- 
hibition of lysine incorporation and cell wall 
synthesis in S. aureus. (Supported by NIAID 
and NSF Grants 
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AN ATP-DEPENDENT gear EXCHANGE BETWEEN ORTEo. 
PHOSPHATE AND Hp01° CATALYZED BY AN EXTRACT 
FROM PHOTOBACTERIUM FISCHERI. M. P. S$ 
(intr. by M. I. Dolin). Biology sicn, 
Ridge National Laboratory, Oak Ridge, Tenn, 
During a study of glycine activation by an 
extract of Photobacterium fischeri, a glycine. 


independent oxygen exchange ‘between inorganic 
H,0-% was observed (Cormier, 





phosphate (Py) and 
Stulberg and Novelli, Biochim. Bio . Acta, 
in press). The exchange activity is Sapenien 
on the presence of ATP and occurs conc 

with ATP hydrolysis. Since the extract also 
catalyzed a P,35©-ATP exchange, it seemed possi. 
ble that the observed oxygen exchange could be 
@ result of the combined action of ATPase anj 
P,32-aTP exchange. By purification of the 
extract, a fraction was obtained that retained 
the ability to catalyze the ATP- ndent oxy- 
gen exchange between P, and HOU » in spite of 
the complete removal of the P,3°-ATP exchange 
activity. Thus this oxygen exchange appears 
to be different from those previously reported, 
The exchange activity ae been Gees by (1) 
the disappearance of 019 from 019 labeled Py 
and £2) the appearance of 018 into P, from 
Hp015, Further characteristics and properties 
of this activity will be described. 


1325 


MECHANISM OF THE OXIDATION OF DPNH ANALOGS BY 
RIBOFLAVIN, C,H, 5S M 
8 of Chemistry, Iowa State College, Ames, 
owa 

Singer and Kearney (J. Biol. Chem. 183: 40, 
1950) have demonstrated that riboflavin will 
oxidize DPNH jn vitro. Details of the mechan- 
isms of this oxidation, however, are unknown, 

The rates of the oxidation of a DPNH model 
(1-propyl-1,4-dihydro nicotinamide) by ribo- 
flavin and riboflavin analogs were studied. 
The reaction in the presence of 02 follows lst 
order kinetics, The riboflavin anion (pK 9,95) 
does not react. The rate of the reaction in- 
creases with decreasing pH suggesting that the 
protonated form of riboflavin reacts more ra- 
fidly than the neutral form, Metal ions, in 
general, do not produce an effect, except for 
Ag” which greatly inhibits the oxidation. Let- 
ting the rate of the reaction be 1 at pH 6,8 
(phosphate buffer) for riboflavin, the rates 
for riboflavin-5-P0,",6,7-dimethyl-9-formyl- 
methyl isoalloxazine, lumiflavin, and 3-=methyl 
lumiflavin are 1.5, 2, 0.9, and 0.8 respec- 
tively. At a pH of 10.2, the rates of oxida- 
tion by riboflavin, riboflavin-5-P0,", lumi- 
flavin and 3-methyl lumiflavin are 0.35, 0.3; 
0.3 and 0.7 respectively. The rates of oxida- 
tion of DPNH and model compounds by other oxi- 
dizing agents will also be compared. The 
possible role of complex formation prior to 
hydroren transfer will be considered. 
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DYE-BINDING OF SERUM PROTEINS SEPARATED BY 


CONTINUOUS-FLOW ELECTROPHORESIS. F. William 
* and F. W s 

Jefferson Medical College, Philadelphia and 

aval Medical School, Bethesda. 

Human serum protein fractions were separated 
by continuous-flow electrophoresis, and puri- 
fied by dialysis, lipid extraction, lyophili- 
gation, and drying to constant weight. 
Increasing amounts of each of the protein 
fractions were applied to strips of filter 

per. One set of strips was stained with 
amido black 10B dye, and another set with 
bromphenol blue. The dye-binding properties 
of the protein fractions were evaluated (1) by 
the Grassmann-Hannig and (2) Spinco technics 
of direct photometry, and (3) by elution 

ocedures. The calibration charts indicated 
that dye-binding is not a linear function of 
protein concentration. No single set of 
factors could be derived to express accurately 
the relative affinities of the protein fract- 
ions for the stains. In the range from 40 to 
80 mcgm of protein, with the three methods for 
quantitation, the affinities of alpha, beta 
and gamma globulin for amido black 10B aver- 
aged 80, 71 and 82 percent, respectively, of 
that of albumin. Under comparable conditions, 
the affinities of alpha, beta and gamma 
globulin for bromphenol blue averaged 64, 58 
and 60 percent, respectively. The quantitative 
estimation of serum proteins by paper electro- 
phoresis is considered in relation to these 
findings. 
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MUCOPOLYSACCHARIDE SULFOTRANSFERASE. S. Suzuki 
(intr. by E. Robins). Dept. of Pharmacology, 
Washington Univ. Sch. of Med., St. Louis. 

An enzyme, solubilized and partially purified 
from the segment of oviduct which synthesizes 
the inner egg shell membranes (containing sul- 
fated mucopolyggocharies) » catalyzes the trans- 
fer of sulfate-? from PAPS35 to several muco- 
polysaccharides (Suzuki and Strominger, Biochim. 
Biophys. Acta, Jan. 1959). The mechanism of 
the reaction has been studied using as 
acceptors oligosaccharides derived from CSA-A 
by enzymatic hydrolysis. Data to support the 
following facts will be presented: 1. The 
products of sulfation have paper chromatogra- 
phic and electrophoretic mobilities distinct 
from known oligosaccharides derived from CSA-A. 
2. Uronic acid ends are not necessary for the 
transfer reaction, e.g. AGalS-GA-AGalS-GA-AGalS 
is a suitable acceptor. 3. The products of 
sulfation of the oligosaccharide GA-AGalS-GA- 
AGalS-GA-AG (kindly given by K. Meyer) have 
properties different from GA-AGalS-GA-AGalS-GA- 
AGalS derived from CSA-A. 4%. GA-AGal-GA-AGal 
and GA-AGalS-GA-AGalS are both acceptors in the 
Teaction, but GA-AG-GA-AG is inert. 5. Uridine 
Bucleotides are not intermediates in the trans- 
fer reaction. These facts can be reconciled 
only with a reaction mechanism in which sulfate 
is transferred directly to acceptors with forma- 
tion of compounds containing less than one, one, 
and more than one sulfate residue per acetyl- 
galactosamine residue. Further purification is 
under way in order to obtain a preparation which 
cen catalyze a net transfer of sulfate. pe 
ported by a NIAMD Grant to J. Strominger). 
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SYNTHESIS AND METABOLISM OF HEXAHYDROHIPPURIC 
ACID. HM. and D. th. 
Dept. of Biochemistry, St. Louis Univ. School 
of Medicine, St. Louis, Mo. 

Hexahydrohippuric acid (HHA) was synthesized 
by conjugation of hexahydrobenzoyl chloride and 
glycine (65% yield). Studies of the metabolisa 
of HHA require methods for the separation of 
the compound from possible metabolites: 
hippuric acid, h ic acid, benzoic 
acid and glycine. Partition chromatography 
on silicic acid with water as stationary phase 
and chloroform-butanol as mobile phase was 
used for separation of the free acids from 
the conjugates of the acids. The aromatic 
compounds were nitrated and determined quanti- 
tatively (absorbance at 267 mi). Rat liver 
homogenates did not oxidize or i ir 
In order to study further the syreabols 

» hexahydrohippuric acid-cl (HHA-C 
synthesized from glycine-1-cl4, Rats were 
given subcutaneous injections of HHA-C14 and 
within 24 hours 10% of the administered radio- 
activity was exhaled as C*"02 and 70% was 
excreted in the urine. 
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PROTEIN REPLETION STUDIES IN YOUNG ADULTS. 


ot 
Stewart G. Tuttle*. Department of Econo= 
mics, University of California and Veterans 
Administration, Los Angeles. 

Young men and women subjects were placed 
first on a low protein basal diet of 3.7 or 4 
gm. N per day for a period of 10 days. The 
protein level then was raised to either 7 gm. N 
or 10 gm. N per day. The additional nitrogen 
was provided by varying amounts of whole egg 
and glycine and diammonium citrate supplements. 
It was found that the nitrogen retention was 
greatest during the first 4 days of repletion. 
7 gm. N was retained during this period when 
the protein intake was increased to 7 gm. N by 
the addition of 150 gm. of egg to the basal 
diet. 12 gm. N was retained during the same 
period when the basal nitrogen intake was 
increased to 10 gm. N by addition of 150 gm. of 
egg and a glycine supplement. Reduction in the 
quantity of egg as the source of essential 
amino acids and addition of more glycine to 
maintain a 10 gm. N intake resulted in a lesser 
amount of retained nitrogen. Conditions result- 
ing in the maximum retention of essential amino 
acids will be discussed as will the possible 
use of the protein repletion method for compari- 
son studies of essential amino acid patterns. 
(Supported by a research grant no. A-1347 from 
the National Institutes of Health, Public 
Health Service). 
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EFFECT OF DIETARY PROTEIN ON THE 
TURNOVER OF ALBUMIN AND LIVER PRO- 
TEIN. Robert W. Swick. Div. of Biological 
and Med. Research, Argonne Natl. Lab., 
Lemont, Ill. and Dept. of Biochem., Western 
Reserve U. School of Medicine, Cleveland, O. 
The guanidine group of arginine, labeled 
in vivo by the continuous exposure of rats to 
C™O,, has been used as a tracer substance for 
the measurement of the turnover rates of liver 
proteins. (Swick, J. Biol. Chem. 231:751, 
1958). The technique was next used to measure 
the renewal rate of plasma albumin and liver 
protein in animals fed different levels of pro- 
tein. The turnover rate of albumin in rats fed 
normal amounts of casein or free amino acids 
ranged from 27-29 per cent per day. The ob- 
served rates are minimum values, yet are 
more rapid than those reported previously. 
Raising the level of dietary protein failed to 
affect the renewal rate of either albumin or of 
total liver proteins. When the protein intake 
was low, the turnover rate of albumin was re- 
duced to 19 per cent per day while that of liver 
protein was raised 30 per cent. Differences 
between these results and earlier studies 
probably may be attributed to isotope reutili- 
zation. (Work performed under auspices of 
U. S. Atomic Energy Commission. ) 





1331 
A NEW TECHNIQUE FOR THE ESTIMATION OF THE 
MEDIAN ELECTROSHOCK SEIZURE THRESHOLD IN MICE. 
John G. Swift and Elsie A. Dickens (intr. by 
Edwin E. Hays) Strasenburgh Labs., Rochester, 
New York. 

The median threshold current (C50) is de- 
fined as the current intensity required to pro- 
duce suprathreshold seizures in 50% of the mice 
and is determined in the following manner. Cor- 
neal electrodes and a modified version of the 
Woodbury and Davenport (Arch. Int. Pharmacodyn. 
42:97, 1952) apparatus are used to deliver a 
60 cycle a.c. shock of preset intensity for 0.2 
sec. Four or five groups of 8-10 animals are 
shocked with a series of so-called "current 
doses". The current intensity delivered to an 
individual animal is determined on the basis 
of its own body weight. The "current dose" for 
each group is expressed in terms of milleamps 
per gram (mA./gm.) of body weight. ‘The quantal 
responses of the groups are plotted using the 
semi-graphic method of Litchfield and Wilcoxon 
(J.Pharm. Exp. Therap. 96:99, 1949). In two 
years of testing, there has been no significant 
change in the TC50 of the control mice: 0.37 
(0.33-0.42) mA./gm. Tests of anti-convulsant 
and analeptic drugs are reproducible and lend 
themselves easily to a 2 x 2 design for reli- 
able estimations of potency. 
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"FECT OF ULTRAVIOLET LIGHT ON MUTATION TO @ 
AZAGUANINE RESISTANCE IN A HUMAN CELL LINE, | 
WeSzybalski and MoJ,Smith (intr. by J.0.Lampm) 
Inst. of Microbiol., Rutgers, The State Univ, 
New Brunswick, N.d. 

A single-cell-derived line of human bone nay. 
row, sensitive to S-azaguanine(AG), was foundt 
contain mutants resistant to high AG concentra. 
tions. The survival curve of colony-forming 
cells in the presence of increasing concentrate 
ions of AG conformed to a facultative, single. 
step pattern. While the culture was inhibited 
at 0.5 pg AG/ml, less than 0.1% cells survived 
and formed normal colonies at concentrations wp 
to 50 pg/ml. Clones isolated at 12 pg/ml retaip 
ed resistance for over 100 cell generations @ 
drug-free medium. If the loss of AG sensitivity 
represents a stable, chromosomal or genic mte~ 
ation, one should be able to determine mtatim 
frequencies in this system. Glass-attached, 
AGesensitive cells were irradiated with ultra= 
violet light (UV). The frequency of resistant 
mutant colonies (12 yg AG/ml), at 1-50% UV sux 
vival level, decreased progressively with ins 
creasing irradiation. This finding indicated 
either selective destruction of resistant cells 
or "antimtagenic" activity of UV on mutations 
to AG resistance, possibly induced by this see 
lective agent. Attempts to demonstrate muta- 
genic activity of chemical agents in this sys. 
tem will be cited, and the methods, includizg 
application of the gradient-plate technique, 
will be described in more detail. - Supported by 
a grant from the U.S. Public Health Service 
(CY-3h,92). 


1333 


ENZYMATIC STEPS IN THE FORMYLATION OF TETRA- 
HYDROFOLIC ACID (THF) BY FORMIMINO- '‘AMIC 
ACID (FIGLU). 
Wyngarden*, Natl.Insts. of Health, Bethesda,Mi, 

Further studies have been carried out on the 
enzymatic reactions: (1) FIGLU + THF # 5-for- 
mimino-THF + glutamic acid; (2) Formimino-THF 
~ 5,10-methenyl-THF + NH3; (3) 5,10-Methenyl- 
THF = 10-formyl-THF. Enzyme}, purified 750x 
from hog liver, has been freed of s 2 and 
3. Step 1 has been shown to be reversible with 
an equilibrium constant of cal. Step 1 was 
relatively specific for formiminoglutamic acid; 
no reaction was found with formiminoglycine. 
The product of step 1 has been isolated by 
columnar chromatography. The absorption maxi- 
mum (282 mu), stability in 02, rate of acid 
hydrolysis, and elementary analysis identified 
this as 5-formimino-THF, a compound isolated by 
Rabinowits and Pricer with formiminoglycine, 
THF, and extracts. This 
the substrate for step 2. Enayme 2, purified 
750x from hog liver, was stimlated 10x by Kt 
or wi but not by Nat. Step 3 is a reversible 
reaction. The rey rate was measured, 
and a value of 2.4 x 1 was obtained for the 
equilibrium (10-formyl-THF) (H*)/(5,10-methenyl- 
THF) (H20), indicating 7% reversibility at pH 7. 
The non-enzymatic hydrolysis was markedly cate- 
lysed by imidazole and phosphate buffers. 

> from rabbit liver, catalysed 

the forward and backward reactions. The re- 
versibility of step 3 is of interest since 
Osborn et al: demonstrated that 5,10-methenyl- 
THF, rather than 10-formyl-THF, is the sub- 
strate for hydroxymethy1-THF-dehydrogenase. 
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UO SPURULATIONS ASSOCIATED WITH THE OXIDATION 


BY HEPATIC MITOCHONDRIA 
A. BEB. Takemori (intr. by J. W. 
“Inst. for mnzyme 


OF 
oF RATS. 
Res., Univ. of 


villians). ° 
Wis., Madison. 
The oxidation of a-glycerophosphate by mito- 
d@endria has been thought to involve an elec- 
tron sequence similar to that used 
yy goccinate. The P:0 ratio with a-glycero- 
phosphate is different from that 
wth succinate. With hepatic mitochondria 
ps0 = 1.9, 2.8 and 3.0 for succinate, a-gly- 
cerophosphate and glutamate respectively. Only 
two phosphorylations are obtained with renal 
gitochondria, or when fluoride is absent with 
pepatic mitochondria. P:0 ratios with succin- 
ate and glutamate are unaffected by fluoride. 
Yerious 5’-nucleoside diphospha 
inerease phosphorylation coupled with a-gly~- 
cerophosphate oxidation. Addition of phosphate 
sceptor increases respiration with a-glycero- 
te more than with succinate but less 


than with glutamate. with various 
inhibitors indicate that, in the presence of 
fluoride, te is oxidized by a 


a-glycerophospha 
ptheay different from that used ty succinate. 
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CRYSTALLIZATION OF GASTRICSIN FROM HUMAN 

GASTRIC JUICE. Jordan Tang*, Stewart Wolf, 
Ranwel Caputto and Raul E. Trucco. Oklahoma 
Medical Research Foundation and Dept. of 
Medicine, Univ. of Oklahoma School of Medicine, 
Oklahoma City. 

The chromatographic izolation of gastricsin 
from human gastric juice nas been reported by 
this group (V. Richmcad, J. Tang, S. Wolf, R. 
Caputto and R.E. Trucco, Fed. Proc. 17:1173, 
1958 and Biochim. Biophys. Acta 29:453, 1958). 
Crystallization of gastricsin has now been 
achieved. The material isolated by chroma- 
tography was dissolved in water and precipitated 
with ammonium sulfate at a final concentration 
of 13%. The precipitate was dissolved in 
sodium acetate buffer at pH 5.0 and crystalline 
amonium sulfate added to the solution at 40°C, 
util precipitation started. The solution was 
cooled slowly at 4°C, and the amorphous pre- 
cipitate formed after eight hours was sepa- 
rated, After 22-30 hours at 4°C, needle 
shaped crystals were formed. The crystalline 
enzyme behaved as a homogenous protein in 
ultracentrifugation and zone electrophoresis in 
starch gel. Its specific activity was 30% 
higher than that of the material eluted from 
the column, while the yield was from 20 to 30%. 
The possibility that gastricsin could be iden- 
tical with rennin was excluded since the 
specific proteolytic activity of gastricsin was 
ten times higher than that of rennin, while 
gastricsin had only 43.3% of the milk clotting 
ativity of rennin. 
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ISOLATION OF LIPOPOLYSACCHARIDE ENDOTOXIN FROM 
NEISSERIA GONORRHOEAE. Henry Tauber and 
Warfield Garson.* Venereal Disease Exp. Lab., 
Communicable Disease Center, U.S. Public Health 
Service, School of Pub. Health, Univ. of North 
Carolina, Chapel Hill. 

This report deals with the isolation, chemi- 
cal nature and toxicity of lipopolysaccharide 
phosphoric acid ester (LPSP) from N. gonorr- 
hoeae. The method of isolation is based on the 
hydrolytic extraction of N. gonorrhoeae cells 
with phenol-water, dialysis of the cell-free 
hydrolyzate (aqueous phase), differential 
centrifugation in the Spinco Model L ultre- 
centrifuge and fractional precipitation with 
acetone. Data concerning the chemical nature 
and toxicity of the protein-free and NA-free 
LPSP, and toxicity values and other date for a 
series of different cell-free materials ob- 
tained from this organism will be presented. 
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KINETICS OF THE PERMEABILITY OF MITOCHONDRIA TO 
NON-ELECTROLYTES. Henry Tedeschi (Intr. by 
D. L. Harris). University of Chicago,Chicago. 
It has been possible to infer from permea= 
bility data that mitochondria are bounded by a 
semi-permeable membrane somewhat similar in 
properties to the cell membrane (Tedeschi and 
Harris, Arch. Biochem. Biophys. 58:52, 1955). 
From electron microscopy, it has become appar— 
ent that mitochondria possess a morphological 
surface structure. Sj&strand (Nature 171:30, 
1953) proposed that the relatively electron- 
transparent layer of this structure corresponds 
to a bimolecular lipid layer similarly organ- 
ized to that postulated earlier for the cell 
membrane. The functional membrane evident from 
the permeability studies probably corresponds 
to the morphological membrane of electron 
microscopy. A kinetic study of the permeabil- 
ity of isolated mitochondria to non-electrolytes 
affords evidence that neither the surface area 
nor the permeability of the mitochondrial mem 
brane change significantly during considerable 
swelling of the particles. The results can be 
interpreted to mean that the mitochondrial 
membrane is convoluted. These convolutions 
might be characteristic of the in situ morphol- 
ogy of mitochondria (e.g. the cristae could be 
considered folds). However, at least part of 
the surface area of the folds could be account- 
ed for by assuming a transition of mitochondria 
from a rod shape to a spherical shape known to 
occur during the isolation procedure. (Aided by 
a grant from the American Cancer Society.) 
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DIALYSIS OF CERTAIN SUGARS. Malcolm 
and Lawrence M. Marshall. 


Ve m, D. C. 

Chemical environment affects the rates of 
dialysis of D-glucose, D-mannose, D-galactose 
and D-xylose unevenly. Monose was dialysed 
through cellophane using water, 0. 1N, 0.5 N 
sodium hydroxide and 0. 1 N HCl as the sol- 
vents. Solutions were initially at equilibrium 
with respect to anomeric forms. Plots of the 
log of percent of monose remaining against time 
.were linear and the slopes of the lines (ex- 
pressed as 50% escape time) were the indices 
of escape rate. While the rate of escape in 
water met expectations, the relative rates of 
escape of the sugars in 0. 1 N alkali differed 
from the relative rates in water. In 0. 5 N 
alkali as well as in 0. 1N HCl, the rate of 
dialysis of one sugar did not differ too wide- 
ly from that of another. Relative rates of 
dialysis excluded the possibility that the ef- 
fect of the solvents was on the dialysing mem- 
brane alone. Decomposition of the sugars in 
the media did not account for the observations. 
Interpretation of the data in terms of the in- 
fluence of solvent composition on monose con- 
formation seems attractive, but when sucrose, 
the disaccharide about which an influence on 
optical rotation by alkali has been shown (J. 
A.C.S. 79: 2260, 1957) was dialysed, the plot 
of 50% escape rate against alkali concentration 
does not suit such a relationship between su- 
gar conformation, dialysis rate and chemical 
environment. 
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THE CELLULAR LIPOPROTEINS OF SOME MAMMALIAN 
TISSUES. L. E. Thomas and J. T. Smith*. Cell 
Chemistry Research Laboratory, Good Samaritan 
Hospital, Portland 10, Oregon, and Biochemistry 
Dept., University of Missouri, Columbia, Mis- 
souri. 

A previous report (Exp. Cell Research, 13:96, 
1957) described a method of preparation of the 
insoluble cellular lipoprotein of calf liver, 
@uring which the cells were broken by a hom- 
genizer. A lipoprotein having the same total 
nitrogen and crude lipid content was also pre- 
pared from calf liver by more gentle extraction 
procedures and this preparation consisted of 
cell "ghosts" (Exp. Cell Research, 13:103, 
1957). We have prepared, by the former method, 
the insoluble cellular lipoproteins of dog, 
hog and chicken liver and bovine pancreas. The 
lipoproteins of the liver of the mammalian spe- 
cies (including the calf liver) and the one 
avian species were found to have a similar to- 
tal nitrogen and total phosphorus content, with 
somewhat more variation in total crude lipid 
content. On the other hand, the lipoprotein 
of bovine pancreas has a considerably lower 
total nitrogen and total phosphorus content and 
a higher total crude lipid content than the 
liver lipoprotein. 
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peg OF BRAIN INOSITOL PHOS 
K.P. Strickland and R.J. 
a ochemistry, vers °. 
Ontario, London, 
Agranoff et al. (J. Biol. Chen. 232,2077, 
reported that CDP-Choline, CMP, and CIP (4 
order of decreasing effectivene mae ee to ae 
the incorporation of inositol- 
phatides of guinea pig kidney sitochentagaiie 
added stimulation by phosphatidic acid ule 
ed that CDP diglyceride was an 
the formation of inositol phosphatide. Rossii, 
st al.(Proc. Canad. Fed. Biol. Soc. 1,43,19%) 
» however, that CTP and CDP were more ¢. 
Sentero than CMP or CDP-Choline in stimilatin 
the incorporation of inositol-H? into the gm. 
phatides of a glycolysing homogenate of — 
brain. Continued studies using (1)a 
homogenate and (2) a non-en ergy, producing how. 
genate of brain showed that Mg” -and CTP wer 
required in both systems at the same 
concentrations. However, stimulation by CIP i 
system (1) was less than in system (2). Pho. 
phatidic acid increased this stimulation ing, 
tem (1) but was ineffective or inhibitory inty 
non-energy producing system. Addition of 
phatidic acid to a a non~glycolysing pipe ia 
incubated in a Mg**-free medium, 
late the labelling from inositol-! 
sence of CTP. However, cuaueanaanic of no 
homogenate with added phosphatidic acid, cau 
an increase in the stimulation by CTP. The 
findings suggest that the synthesis of brain 
inositol phosphatide is more complex than tht 
proposed by Agranoff et al. for kidney, 
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BIOCHEMICAL STUDIES OF A CONNECTIVE TISSUE, 
ACHILLES TENDON. I. WATER, NITROGEN AND 
ELECTROLYTE CONTENT, Frank K. Thorp,* 
Lillian Eichelberger and Michael Roma.* 
Div. of Orthopedic Surgery, Univ. of Chicago, 
Chicago. 

In the course of investigations of the hir 
tochemical characterization of tissues it be 
came imperative to have better quantitative 
data on many constituents of connective tissu, 
especially potassium, calcium and magnesium, 
in order to make desired calculations. The 
class of connective tissue chosen for study 
was the regular connective tissue, tendon, 
consisting of salt solution and tough fibers 
in the extracellular compartment. Pairs of 
Achilles tendons from a group of 50 dogs of 
unknown age were used for this study. Water 
and fat were determined on each pair of ten- 
dons. For sufficient tendon solids for a com 
plete analysis, two pairs of the dried tendm 
were combined and ground together. Estimation 
of total water, fat, chloride, sodium, potas# 
um, calcium, magnesium, total nitrogen and © 
collagen nitrogen were made. Values for 1 kg 
fat-free tendon were: water, 615.3 + 13 gmjG, 
78.0 + 2.3 mEq; Na, 86.7 + 6.0 mEq; K, 8.44 
+ 0.83 mEq; Ca, 7.02 + 0.98 mEq; Mg, 2.144- 
0.64 mEq; collagen ¥, “61.4 + 1.9 gm and totel 
N, 66.7 + 1.8 gm. The distribution of these 
constituents will be discussed. (Supported by 
P.H.S. grant, A-972, Natl. Inst. of Arthritis 
and Metabolic Diseases.) 
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REPORT ON THE CHEMISTRY OF THE ANTI~ 
COMPLEX, ONCOTINE, FROM SPLEEN, Phili 
%,Carleton Blackwood * Castete Funk 
0 Se 0. 
our previous data concerning the isolation 
of crude oncotine sulphate (Proc.Soc.ExpeBiol, 


fede 752671451950) have been fully confirmed 
using many hundreds of animals 


gee 


e The yellow-colored oncotine sulphate 
crystallized from dilute methanol gives a 
therapeutic index of 20.(The index is computed 
by dividing the per-cent tumor weight reduct- 
ion , from control, by the daily dose in mg.) 
ifter three further recrystallizations, the 
crystaline material gives a constant 


garded as a proof of its chepical purity. This 
product we call oncotine A. “he activity of the 
combined crystallization mother-liquors and the 
reduced activity of the purified material point 
to the presence of an activator, oncotine B, 
as well as an anti-cachectic fraction which 

the body-weight loss of tumor bearing 
nice, and also a tumor increasiing substance, 
oncostimuline. Our present effort is concen- 
trated on the isolation of these factors. 
(Supported by grants from the U.S,Vitamin Corp. 
New York City) 
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INTERMEDIATES IN THYROID HORMONE METABOLISM. 
Kenkichi Tomita (intr. by W. H. 


unlikely 
pathway. Some evidence was presented indicating 
wane ruvic acid might be the first inter 


mediate, yi synthesis was 
accomplished by condensation of dinitrotyrosol 
foncacetate with and subsequent 
steps conducted by the of Hems et al. 
(J. Chem. Soc., 342% (1949)). Synthetic diTodo- 
ttyroethanol is converted by the kidney extract 


to Giiodothyroacetic acid. The metabolic path- 
way for these compounds and quantitative bio- 
logical (hormone) activity of the synthesized 
intermediates will be presented. 


we siag 


339 





Totter 


1344 
EFFECT OF INORGANIC PHOSPHATE (Pi) ON FORMA- 
TION OF PHOSPHATASES BY E. coli. A-M, Torriani 
(intr. by R.H.Hubbard). “Biological Labora- 
tories, Harvard University, Cambridge. 

Both acid and alkaline phosphatases have 
been demonstrated in strains of E, coli, 
Bacterial acid phosphatase has pH optimum 
h-5 and its activity is inhibited by fluoride 
but only slightly by Pi. The alkaline 
phosphatase shows pH optimum at 8,5-9.5 and is 
strongly inhibited by Pi but not at all by 
fluoride, The kinetics of formation of both 
enzymes have been studied and it has been shown 
that alkaline phosphatase in measurable amount 
is only formed when Pi becomes limiting in the 
medium, at which point enzyme is formed in 
substantial amounts at a maximm rate, The 
function of the two enzymes within the cell 
and the implications of the findings with 
respect to mechanisms controlling enzyme 
formation will be discussed, 
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LUMINESCENCE OF DIMETHYLDIACRIDYLIUM WITRATE IW 
THE PRESENCE OF XANTHINE OXIDASE AND SUBSTRATES. 


Jobe B, Totter, Vicente J, Median, sad Jose L. 
Scoseria*, Univ, of Montevideo, Faculty o 


Medicine, Montevideo, Uruguay. 

Dimethyldiacridylium nitrate (0.5 to 100 
ugm/ml) was incubated with xanthine oxidase in 
the presence of substrates of the latter, A 
sustained luminescence occured, At pH 10.4 in 
0.1 N sodium carbonate buffer the relative maxi- 
aun light intensities found for hypoxanthine, 
xanthine, DPMH and acetaldehyde at saturating 
concentrations were 2000, 800, 10 and 1 re- 
spectively, Free oxygen is necessary, while 
sulphydryl compounds are powerful inhibitors, 
suggesting the intervention of free radicals in 
the reaction, The presence of trace amounts of 
cyanide greatly increases the maximum intensity 
and alters the kinetics of the reaction but pre- 
treatment of the ensyme with cyanide inhibits. 
The relative maximum light intensities with con- 
centrations of hypoxanthine of 1.33, 4,0, 8.0, 
13,3 and 40,0 x 1079 M in the presence of cya- 
nide were found to be respectively 4, 53, 157, 
262, and 442 units, The square root of the 
light intensity appears to be related to the 
velocity of oxidation of hypoxaathine, The 
light intensity increases and decays following 
a typical y ibetrate complex concentration 
curve when the dimethyldiacridylium nitrate is 
limiting and cyanide is present. Over a wide 
range the maximum light intensity increases 
linearly with the enzyme concentration, The 
maximum light intensity with hypoxanthine is 
many hundreds of times greater than that pro- 
duced by an equivalent amount of hydrogen perox- 
ide, 
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MOST POLAR STEROIDS OF HUMAN ADRENAL INCUBATES. 
J.C. Touchstone, M. Kasparow,* and 0.Rosenthal. 
Harrison Dept. Surg. Res., Univ. of Pa., 
Philadelphia, Pa. 

Previous studies on toluene-propylene glycol 
chromatograms of extracts of human adrenal in- 
cubates have indicated that several metabolites 
more polar than cortisol are present. Rechrom- 
atography of the zone more polar than cortisol 
in chloroform-formamide showed the presence of 
four well se yeeee zones absorbi exergy 
light of 2h5 mp a4-pregnene-1 320 4g 
tetrol-3-one Ct) and the Pe II) 
been identified by characteristic pA Rivets 
graphic and chemical properties as well as in- 
frared spectrometry. (Courtesy of Dr. T. F, Gal- 
lagher), The two most polar substances appear 
to be Q -ketolic. Tentativd identification of 
one of these as 6-4 -hydroxycortisol is based 
on mobility in several solvent systems as the 
free alcohol and as the acetate. The absorp- 
tion spectrum in sulfuric acid of this sub- 
stance was comparable to that reported by Na- 
del, Burstein md Dorfman, Arch,Biochen. ,3io- 
phys. ,61,144,1956, Ali ) substances are regu- 
larly produced by adrenal slices incubated in 
autologous plasma. There was a significantly 
increased production upon addition of cortico- 
tropin to this system, Preliminary studies in- 
dicate that there is a positive correlation be- 
tween the blood pressure of the patient from 
whom the adrenal was removed and production of 
I and II by the incubated tissue. 














1347 


ERYTHRITOL IN NORMAL HUMAN URINE AND ITS DEHY- 
TROGENATION BY RAT LIVER EXTRACT. Oscar Tous- 
ter, S. 0. Hecht™ and W. M. Todd”. Dept. of 
Biochemistry, Vanderbilt University School of 
Medicine, Nashville, Tenn. 

In the analysis of the urine of a normal 
adult male, paper chromatographic evidence was 
obtained for the presence of a tetritol with 
mobility more similar to erythritol than to 
threitol. A second isolation was carried out 
on a fasting urine specimen. The procedure in- 
volved chromatography of the deionized urine on 
a Dowex 1 (borate) colum followed by prepara- 
tive paper chromatographic purification of 
periodate-positive fractions. The purified 
tetritol was obtained in crystalline form and 
was shown to be erythritol by mixed melting 
point tests and by X-ray diffraction analysis. 
The metabolic origin of this polyol is unknown, 
but its isolation suggested liver enzyme 
studies. Although the soluble liver polyol 
dehydrogenase discovered by Blakley and studied 
by others does not act on erythritol, the crude 
extract of rat liver catalyzes reduction of DPN 
when incubated with this polyol. The erythri- 
tol dehydrogenase activity is lost during 
purification of the Blakley enzyme. 
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STUDIES ON GAUCHER'S DISEASE, E. G 


and R, ~ ered Natl. Inst. 
38, Bethesda, Md. 


Tn the eouires Of aupestienthen aan s 
metaboliam of sphingolipids, the bi 
of cerebrosides was investigated in spleniy — 
tissue obtained from patients with Gaucher's 
disease, Tissue slices were prepared immedj. 
ately splenectomy and incubated with © 
glucose-C4 or galactose-C1h or with tritiste 
sphingosine, Cerebrosides were isolated by” 



























































oihettianll as well as glucose was 
readily else into the hexose moiety of 
cerebrosides in all cases investigated, 
Sphingosine was not utilized under the conii. 
tions of these experiments. Splenic tissue 
from a lipodystrophic patient, presumed to be 
a case of Memann-Pick's disease, converted 
much less labeled hexose to cerebroside, Th 
results suggest that the accumlation of cere. 
brosides in Gaucher's patients is occasioned 
by synthesis in situ. 
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FIBE 2-AMINO-1-NAPHTHOL, A URINARY METABOLITE 
OF 2-NAPHTHYLAMINE IN MAN AND DOG. Walter 


Troll, Joan Royce and Norton Nelson. Inst. 
of Industrial Medicine, New York Univ., New 
York City. 


In the present work unconjugated 2-amino- 
l-naphthol (I) was identified as a urinary 
metabolic product of 2-naphthylamine in man 
and the dog, but not in the mouse or rabbit. 
The well known observation that man and dog 
develop bladder cancer as a result of 2=naph- 
thylamine exposure, while the rabbit and mouse 
do not, may be related to this finding. A 
colorimetric method was developed for the de 
termination of I in urine. The method depenés 
on the oxidation of I to the 1,2-naphthoqui- 
none with ferric chloride and coupling with © 
aniline to form the red anil derivative. The 
oxidation of I to the quinone is readily 
carried out by a number of ferric compounds 
including potassium ferricyanide and cyto- 
chrome c; this oxidation to the quinone pre- 
sents a probable step for tissue metabolism 
of this compound and is accordingly of inter- 
est. Conjugates of I such as the s te 
and phosphate are not oxidized by Fe com 
pounds to the quinone. Ceric sulfate and 
bromine, however, oxidize these conjugates 
with the expulsion of the conjugating group 
in line with the observation of Clark, Kirby 
and Todd (Nature, 1861:1650, 1958) with 
quinol phosphates. (Aided by a grant from 
the National Aniline Division, Allied Chemical 
Corporation) 
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POSTENCE IN HOMOGENATES OF SEVERAL DEHYDRO- 

APPARENTLY SHOWING THE SAME ACTIVITY. 

ce U. Tsao (intr. by I.A. Bernstein). 

. of Pediatrics and Commnicable Diseases, 
fhe University of Michigan Med. School, Ann 
irtor, Mich. 

Rat tissue homogenates have been subjected 
to sone electrophoresis in starch gel 
(@aithies, Biochem. J. 61, 629, 1955). Dehy- 

se activity generally was visualised by 
incubating the gel in solutions containing the 
ce substrate, triphenyltetrazoliun 
diloride, methylene blue, DPN or TPH, potassium 
je, and buffer. 

Two to four discrete and narrow bands 
ghibiting lactate dehydrogenase activity were 
observed with heart and kidney preparations. 
liver always showed only one band of lactate 
activity. In the presence of malate all of 
the homogenates exhibited two to four discrete 
though rather diffuse bands. The nature and 
location of the bands clearly differentiated 
the dehydrogenase activities of these bands. 
yeak activities of the dehydrogenases of 
lucose-6-phosphate and isocitrate were deted- 
ad. No activity was found under these 
enditions with <-ketoglutarate, glutamate, 
glucose, «-glycerophosphate, or ¢-hydroxybuty- 
mte. Succinate dehydrogenase activity, using 

e methosulfate, remains at the origin 
of electrophoresis even with the use of 
plubilising agent. (supported in part by the 
tniversity of Michigan Cancer Research 
Institute) 
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QANTITATIVE ISOLATION OF INTACT RNA FROM 
MICROSOMAL PARTICLES OF PEA SEEDLINGS AND 
RABBIT te egg P. 0. P. Ts'o and 
R, Squires (intr. by J. Bonner). California 

t. of Technology, Pasadena. 

High molecular weight RNA has been prepared 
from purified microsomal particles by treatment 
in 1% sodium dodecyl sulfate at 5°C, pH 7.5, 
followed by deproteinization with a chloroforn- 
ayl alcohol solution. Yields of 85-95% were 
consistently obtained. In water the ratios of 
absorbances, 258/228 mi, were 2.2-2.4, and the 
preparations contained 0.5 to 1.5% protein. 
Ultracentrifuge studies of these materials with 
UV. optics in 0.1 M Tris, pH 7.5 showed a 
characteristic pattern. With pea microsomal 
RMA, 45% of the material sedimented with 
§v,20 = 288, 45% with 18S, and 10% with 2-8s. 
this pattern was unchanged after reprocessing 
the RNA by the detergent procedure. The sedi- 
mntation pattern of the reticulocyte RNA was 
essentially the same except that a 13S compon- 
ent appears at the expense of part of the 18S 
component. 
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EFFECTS OF GLYCOPROTEINS ON ACID PRECIPITATION 
OF NUCLEIC ACIDS, 
Weinfeld (intr. by C. Carruthers), Dept. of 
Medicine C, Roswell Park Memorial Institute, 
Buffalo, N.Y. 

The prevention of trichloroacetic acid (TCA) 
precipitation of nucleic acids by urinary poly- 
peptidic substances of leukemic patients has 
been reported (Tunis,M., et al. Cancer Research 
18,911 (1958)). Active fractions isolated from 

leukemic urine by precipitation with alcohol 
gave colorimetric reactions for hexose, hexo- 
samine, sialic acid and protein, indicating the 
presence of glycoprotein. Accordingly, purified 
human plasma di-acid glycoprotein (AAG) and a2- 
glycoprotein (AG), obtained from Drs. K, Schmid 
and E.A, Popenoe, were tested with several 
specimens of deoxyribonucleic acid (DNA) and 
ribonucleic acid (RNA), By means of turbidi- 
metric analysis at 660 mi, it was found that 
100 ug/ml. of highly polymerized calf-thyms 
DNA was not precipitated in 7% TCA in the pre- 
sence of 40 ug/ml. of AAG or AG, Yeast RNA, 
200 ug/ml., was not precipitated in the presence 
of 40 ug/ml. of AG, AAG exhibited little or no 
activity toward calf-liver or yeast RNA. Deoxy- 
ribonuclease and ribonuclease activities could 
not be detected in the glycoproteins. The 
solubilizing effects of the glycoproteins were 
abolished by prior incubation with proteolytic 
enzymes. The activity of AAG was markedly 
enhanced by heating it at 100°C in 0.05 N NaOH 
for 5 min; the activity of AG was markedly 
decreased under similar conditions. (Supported 
in part by Grant C-2877, National Cancer Insti- 
tute, PHS), 
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THE BINDING OF CORTISOL BY PLASMA PROTEIN 
STUDIED BY DIFFERENTIAL ULTRACENTRIFUGATION. 
G. V. Upton, P. K. Bondy, M. J. Albrink (intr. 
by C. N. H. Long) Dept. of Physiology and In- 
ternal Medicine, Yale University. 

Normal human plasma containing 17.7 ug/100 
ml. of cortisol was fractionated by differential 
ultracentrifugation into fractions of density 
less than 1.006, 1.006 to 1.063, 1.063 to 1.107, 
1.107 to 1.220, and those of density greater than 
1.220. These fractions were analyzed for cortisol 
and this steroid was characterized by paper and 
column chromatography. The cholesterol and pro- 
tein concentration of each layer was measured. 
Cortisol was found in all fractions. The largest 
amount of cortisol /gm of protein (91 ug/gm) was 
found in the fraction of density less than 1.063. 
Virtually all the cholesterol and approximately 
half the cortisol was found in fractions of den- 
sity less than 1.107, indicating that about half 
the cortisol may have been associated with lipo- 
proteins. No evidence was found for binding in 
a single fraction. When cortisol (51.9 »g/100 
ml) was added in vitro, the distribution of 
cortisol was essentially the same. The distribu- 
tion of exogenously added radioactive cortisol 
was the same as that of the endogenous hormone. 











OXIDATION. P.R. Vagelos (intr. by W.B. Jakoby). 
Natl. Heart Inst., Bethesda, Md. 

Oxidation of propionic acid by extracts of 

has been shown to involve the 
following reactions: acetyl-P+propionate+CosA—> 
propionyl-CoAtecetatet+Pi, (1); propionyl-CoA—> 
acrylyl-CoA+2H, (II); serylyl-Co, O=—6-hydro- 
xypropionyl-CoA, (III); B-hydroxyprépionyl-CoA+ 
malonyl seuialdehyde-CoA+TPMIHH, (IV); 

malonyl semialdehyde-CoA+TPN—>-ualonyl-CoA+TPNH+ 
H, (¥). Reactions (I) and (II) are similar to 
those occurring in extracts of C. propiosicun. 
Extracts of C. kl ri catalyze = reversible 
hydration of coment pantetheine to form B-hydr 
xypropionyl pantetheine. A hydroxamate deriva- 
tive of the reaction product is indistinguish- 
able from the hydroxamate of B-hydroxypropionic 
acid. The ensyme that catalyzes reaction (IV) 
has been purified about 5-fold. The pH optiaue 
of the reaction is 9.0 to 9.4. Both the re- 
action product and synthetic malonyl seni- 
aldehyde thiolesters show the following charac- 
teristics: (1) strong absorbance at 300 mp that 
is dependent upon pH and magnesium ions; (2) re- 
action with hydroxylamine and p-chloromercuri- 
benzoate; (3) ability to reverse the reaction; 
(4) formation of a hydrazone derivative that is 
indistinguishable from that of authentic malonyl 
semialdehyde. The product of reaction (V) has 
been identified as malonyl-CoA by comparison of 
its hydroxamate derivative and alkaline hydro- 
lysis product with authentic eslonic monohydro- 
xamate and malonic acid respectively. 
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CHOLESTEROL METABOLISM OF THE DIABETIC RAT. J. 

K - Dept. of 
Biochemistry, School, 
Portland, Ore. 

We previously reported (Van B » Yamada 
Hutchens and West, J.Biol. Chem. 209, 635, 1954) 
that chronic, alloxan diabetic rats had a nor- 
mal or depressed incorporation of acetate into 
cholesterol. It was suggested that a hypercho- 
lesterolemia might result from a depressed cho- 
lesterol catabolism. In the present study, cho- 
lesterologenesis from acetate-1-Cl4 has been 
followed in intact alloxan diabetic and pancre- 
atectomized rats. Comparison of diabetic and 
control animals reveals that carcass, skin, gut, 
liver and serum cholesterol fractions of the 
diabetics containedless C14 labelthan did these 
fractions of control animals. These results 
confirm our previous observation that choles- 
terologenesis of the diabetic is not elevated. 
The turnover of tissue cholesterol was followed 
in both diabetic preparations and in normals by 
init labeling the sterol fraction with ace- 
tate-1-C1+4. It is shom that cholesterol is 
metabolized by the four tissues studied in a 
complex fashion involving several reaction rates. 
Clear cut differences exist in liver cholesterol 
turnover when normals are compared to diabetics. 
An initial decay component of the turnover curve 
of liver cholesterol of the diabetic is show 
to be decreased three- to fourfold. The hyper- 
cholesterolemia present in the diabetic rats is 
postulated to result from a decreased turnover 
and not an increased synthesis of cholesterol. 


Univ. of Oregon Med. 
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THE NON-PROTEIN COMPONENT OF CRYSTALLINE as ~ 
GLYCEROPHOSPHATE DEHYDROGENASE. Jan van yy 
and Manford K. Patterson, Jr. (intr. 
Robinson). pt. of Biochemistry, Van 
Univ. School of Medicine, Nashville, Tenn, 
Howard Hughes Medical Institute. 

The DPN-dependent a-glycerophosphate dehyiy. 
genase, when crystallized from rabbit ms 
contains a prosthetic group as indicated by i 
ultraviolet absorption spectrum (Baranowsky, j, 
Biol. Chem. 180:535, 1953; Beisenherz et al, 
Z. Naturforsch. 8b:555, 1953). This observatin 
has been confirmed. Ry isolating the enzym } 
a number of ways and following the presence of 
the prosthetic group during isolation, it has 
been shown that the group is indeed a part of 
the enzyme and not an artifact of the isolatin 
procedure. The prosthetic group cannot be re. 
moved from the enzyme by dialysis under most 
conditions, but prolonged dialysis at alkalin 
pH in the presence of cysteine, or a charcoal 
treatment will remove it. In the presence of 
versene the apoenzyme shows the same specific 
activity towards oxidation of a-glycero) 
or reduction of dihydroxyacetone phosphate a3 
does the holoenzyme. The physical properties 
the apoenzyme indicate the same molecular 
as the original crystalline protein, 5 
determinations on the other hand show that th 
apoenzyme contains less sulfhydryl groups tha 
the holoenzyme, The prosthetic group can be 
isolated from the enzyme by boiling or a per 
chloric acid treatment, followed by paper 
chromatography. Preliminary studies show itt 
be different from any known purine, pyrimidim, 
or pyridine nucleotide. : 
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THE INFLUENCE OF THE METAL ION ACT 
VATOR ON THE OPTICAL SPECIFICITY OF 
GLUTAMINE SYNTHETASE. J. E. Varner, 
Dept. Ag. Biochem. Ohio State Univ., 
Columbus. 

It has been reported (Denes, Biochem, 
Biophys. Acta 15, 296 (1954)) that the D, L- 
specificity of glutamine synthetase in the for 
mation of glutamy} hydroxamate is much 
greater when Co is the metal activator in 
place of Mg**. These results have been com 
firmed and extended. Under conditions such 
that there is an equal rate of formation of D- 
and L-glutamyl hydroxamate with Mg , the 
D-/L- ratio with Co** is 1/10, For the for 
mation of glutamine the D-/L- ratio with & 
Mg** is 1/2, with Co” 1/50, Although Za 
and Fe’ are less effective as metal acti- 
vators, these cations enable the enzyme to 
show about the sqme degree of optical speci- 
ficity as with Co The degree of optical 
specificity shown is also affected by the com 
centration of the metal ion, and by the molat 
ratio of metal ion to ATP. Although the in 
vivo synthesis of glutamine utilizes only L- 
glutamate, it appears that this specificity is 
the result of some factor othe: than the meta 
ion activator, 
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FURTHER STUDIES ON TOCOPHEROL REACTIVATION OF 
(YIOCHROME C REDUCTASE AND POSSIBLE ANTIVITAMIN 
ACTION OF QUINOLINE COMPOUNDS, ington*, 
m_and S ichard*, McCollum-Pratt 
Inst., Johns Hopkins Univ., Baltimore, Md. 
Reactivation of isooctane-extracted 
guccinate-cytochrome c reductase by ubiquinone 
(coenzyme Qio) or Tween 80 (Redfearn arid 
pmphrey, Biochim, Biophys, Acta 30:437, 1958) 
can be ascribed to a release of endogenous vita- 
gin EB to the “active enzyme sites." Previous 
wrk showed that several substances restored un- 
ged muscle DPN-and succinate-cytochrome c re- 
ductases, whereas only tocopherol restored aged 
enzymes with or without isooctane~extraction. 
(lonaldson et al., Biochim, Biophys. Acta 
6:665, 19573 Je Biol. Chem. 2233572, 1958). 
qveen 60 inhibits (0.1 to 2.5 mg./ml.) beef 
heart DPN-cytochrome c reductase, but reacti- 
yates the isooctane-extracted particulate 
succinate-cytochrome c reductase as do toco- 
pherol, vitamin K,, lipide "cofactor", n-butyl 
stearate and coenzyme Qi9. However, aging of 
adigitonin-treated preparation without exposure 
to isooctane reduces succinate activity which is 
then restored only by tocopherol. Neither Tween 
0, which now inhibits, nor the above substances 
reactivates this enzyme. Isooctane extraction 
of an unaged digitonin-treated enzyme gave 
similar results. Since injection of plasmocid, 
aquinoline derivative, into mice and frogs in- 
duced symptoms and pathological lesions of 
mscular dystrophy comparable to that of vitamin 
Edeficiency, plasmocid may be an antivitamin 
of tocopherol. 
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PYROPOLYMERIZATION OF AMINO ACIDS TO PROTEINOIDS 
WITH PHOSPHORIC ACID OR POLYPHOSPHORIC ACID. 
Allen Vegotsky* and Sidney W. Fox. Chem. Dept. 
and Oceanographic Institute, Florida State 
tniversity, Tallahassee. 

Earlier studies in a framework of biochemi- 
cal origins have led to the thermal synthesis 
of homopolymers of amino acids (Fox, Vegotsky, 
Harada and Hoagland, Ann. N. Y. Acad. Scie, 693 
328, 1957), heteropolypeptides (Harada and Fox, 
J Chem. Soc., 80:2694, 1958), and finally 
of proteinoids (Fox and Harada, Science, 128: 
124, 1958). Proteinoids are defined as poly- 
mers which contain all of the common amino 
acids in peptide linkage. Mixtures of eighteen 
mino acids, in proportions equivalent to those 
estimated for an "average protein", were heated 
and found to yield less than 1% of polymer by 
wight. A fourfold excess of aspartic acid 
vith phosphoric acid or polyphosphoric acid in- 
creases reaction yields from 1% to 8%. The ef- 
fect of phosphoric acid or polyphosphoric acid 
om synthesis of proteinoid has been studied un- 
der different conditions. The resulting pro- 
teinoids have been characterized by biuret 
tests, paper chromatography of HCl hydroly- 
sates, infrared analysis, and in other ways. 
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Photooxidation Reactions Catalyzed by Chrom- 
atophores of Rhodospirillum rubrum. Leo P. 
Vernon. Chemistry Dept., Brigham Young Univ- 
ersity, Provo, Utah. 

A number of photooxidation reactions cat- 
alyzed by R. rubrum chromatophores have been 
examined. The compounds readily photooxidized 
were the reduced forms of 2,6-dichlorophenol- 
indophenol (DPIP), methylene blue, cytochrome 
ec and indigo carmine. These compounds are 
listed in the order of their activity, with 
the maximal activities observed to date for 
these compounds being 40, 30, 19 and 6.8 
micromoles photooxidized per hour per mg. of 
chlorophyll. in addition to these compounds, 
reduced phenazine methosulfate was photooxid- 
ized at a much slower rate. All photooxidat- 
ions were accomplished under anaerobic con- 
ditions, and consequently oxygen was not in- 
volved in the reactions. For the photooxid- 
ation of ferrocytochrome c and reduced methyl- 
ene blue, the presence of fumarate ion was 
required, while the photooxidation of the re- 
duced forms of DPIP and indigo carmine pro- 
ceeded in the presence of DPN, pyruvate and 
lactic dehydrogenase. The rate of reduced 
DPIP photooxidation was markedly stimulated 
by fumarate. All photooxidations were stim- 
ulated by the addition of cyanide. It is con- 
sidered that these photooxidations are an ex- 
pression of the photooxidizing system involved 
in photosynthesis. 
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RAT LIVER MALIC DEHYDROGENASE PURIFICATION. 

C. S. Vestling, T. Huang*, F. C. Grimm*, A. C. 
oyer™, A. K. ettry", and R. dH. ok”. pt. 
of Chemistry and Chemical Engineering, Univ. 
of Illinois, Urbana, 

The final steps in the isolation of pure rat 
liver MDH have offered unusual difficulties, 
one of which is the removal of traces of glut- 
amic-oxalacetic transaminase (GOT). MDH is 
loosely associated with the mitochondria since 
over 90% of it is extracted by preparing the 
mitochondria in 0.25 M sucrose and washing 
twice in the same medium. MDH is strongly in- 
hibited by oxalacetate when measured from the 
DPNH side. It is specific for levorota- 
tory malate and for - The kinetic determi- 
nat: of dissociation constants for malate and 

suggest a tighter binding of malate by MDH 
than is shown for lactate by liver LDH. The 
purification procedure involves initial ex- 
traction with dilute NeCl-Versenate, heat 
sensitization in the presence of malate, 
ethanol precipitation, ionic strength gradient 
elution from Amberlite XE-64 and starch paste 
electrophoresis. MDH is purified 1500 to 2000 
times by this process. It is homogeneous in 
electrophoresis and ultracentrifugation, but 
has not been crystallized to date. Sedimente- 
tion studies suggest a highly asymmetric 
molecule; elect is indicates a very 
small net anionic charge in the pH range, 5-9. 
Original butanol extraction at O and an 
acetone recovery after heat treatment may 
facilitate the removal of residual GOT. 
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ENZYMES OF THE URIDINE LINKED PATHWAY 
OF GLYCOGEN SYNTHESIS IN MUSCLE. C. 
Villar-Palasi (intr. by E. W. Suther- 
and, Jr.). Dept. of Pharmacology, 
Western Reserve Univ., Cleveland, 0. 
Previous communications have re- 
ported that (a) short time insulin- 
stimulated glycogen synthesis in rat 
diaphragm occurs at ratios of inorganic 
P to glucose-1-P 75-fold higher than 
phosphorylase equilibrium (Larner and 
Villar-Palasi, in prep.); and (b) the 
presence in muscle of UDPG pyrophos- 
phorylase and UDPG polymerizing enzyme 
of sufficient activity to account for 
the glycogen synthesis observed (Villar- 
Palasi and Larner, Biochim. et Biophys. 
Acta, 30:449, 1958); a reaction sequence 
independent of inorganic phosphate. UDPG 
pyrophosphorylase has now been purified 
about 100-fold from rabbit muscle. The 
properties of the purified enzyme will 
be discussed. The enzyme polymerizing 
UDPG to glycogen and UDP (Leloir and 
Cardini, J. Am. Chem. Soc., 79:6340, 
1957) has been demonstrated by (a) for- 
mation of UDP spectrophotometrically and 
(b) by isolation of the glycogen formed. 
The reaction appears irreversible at 
neutral pH (spectrophotometrically). The 
finding of a quantitatively significant 
pathway of glycogen synthesis in muscle 
opens the question of a cyclic mechanism 
of glycogen synthesis and degradation. 
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STEROID BIOSYNTHESIS BY HUMAN 
De Be villest, 20 he 


FETAL ADRENALS. 
and Ce Ae Villee. 
CS; 









° ° s 
Harvard Medical School, Boston, Mass. 
Homogenates of fetal adrenals of 10 to 25 

weeks gestation were incubated with a variety 
of steroids for two hours at 37° to determine 
at what age the several hydroxylases and other 
biosynthetic enzyme systems appear. Glucose-6- 
phosphate and TPN were added as TPNH generating 
system. An aliquot of each incubation mediun 
was analysed for Porter-Silber chromogens and 
the remainder by paper chromatography. With 
progesterone as substrate, PS chromogens were 
produced in relatively large amounts. This was 
identified as cortisol by paper chromatography. 
An additional substance X, slightly more polar 
than corticosterone, was also found. More 
chromogen is produced per unit time with 17-0H 
progesterone as substrate than with progesterone 
as substrate. Cortisol and substance X again 
appeared on chromatography. Hydroxylases were 
present in the youngest fetus tested. Cortico- 
sterone and deoxycorticosterone formed no appr- 
eciable PS chromogen. No PS chromogen was made 
with cholesterol or pregnenolone as substrate 
except in the oldest fetus. Chromatography of 
the medium incubated with cholesterol revealed 
a@ substance with the same Rf as dehydroepiand- 
resterone but neither cortisol nor substance X 
be 3 present. Other adrenals were incubated with 
C~* acetate, mevalonic acid, cholesterol, and 


progesterone as substrates and the products are 
being identified. 
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c** HYBRIDS OF HUMAN HEMOGLOBIN. I. The 
ric Dissociation of Human Hemoglobins, alte 
Isolation of C**-L-leucine Labelled Hybrids 
Hemoglobin. Jerome V. and W.D. ; 
son. (intr. by Carl LE pay Division 3 = 
istry and Chemical Engineering, California }). 
stitute of Technology. Pasadena. 2 
Human adult hemoglobin (HbA) and its geneti: 
variant (HbS) consist of two pairs of 
tide chains (a and 6). HbA and HbS dissociats 
into half molecules at pH 45and pH 11.0,anin. 
associate at pH 6 - 10. ‘To determine fate of 
the chains upon dissociation, hybridixation @ 
periments with C**-L-leucine labelled hemoglg 
in HbA and HbS have been performed. In suche. 
periments the mixtures of (1) HbA* and HbS ay 
(2) HbA and HbS* were brought to a dissociatiy 
PH and subsequently to neutrality. ‘the produué 
were separated chromatographically with the fq. 
lowing results. (1) No chromatographic inter 
mediates between HbS and HbA were detec . 
(2) When equal amounts of HbA and HbS were 
bridized the ratio of specific activities 
recovered proteins was always 3 to 1 as ex- 
pected for asymmetric dissociation: 
GeBe = Ae + Ba 
Certain of the recovered hybrids contain label 
led @ chains and unlabelled g chains. These 
hybrids have proved useful in identifying the 
chain origin of peptides derived from h 
The radioactive hemoglobins 6,000 and 3,000 
cpm/mg were prepared by incubating human retic- 
ulocytes in an appropriate mediun. 
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STUDIES ON THE DEGRADATION OF THE ACTIVE 
DERIVATIVE FORMED DURING THE PEPTIC ACTIVATIO 
OF ACETYLTRYPSINOGEN. J, Viswanathe (intr. y 
S.Black). Natl. Insts. of Health, Bethesda, i 
The formation cf an active enayme (ATD) ty 
the peptic activation of inert acetyltrypsin- 
gen has been previously reported (Biochis. 
Bovana inte 293174, 1958; Red.Proc. 17:32), 
1958). Further studies using carbo: 
(CPase) and leucine-aminopeptidase (LAP) were 
undertaken to obtain more information on the 
protein structure-activity relationships. 
Treatment of ATD by CPase results in the lib 
eration of three amino acid residues—and — 
total loss in activity which coincides with t 
first two amino acids released. Degradation 
from the N. terminal portion of the ATD mole 
cule has been carried out both with Mn** and 
Mgt activated LAP. Results indicate that — 
nearly 16-18 more amino acid residues can be 
removed by the action of LAP and the residul 
molecule is still 1/3 es active as the origin! 
enzyme. The various details and implications 
of the findings will be presented. (The — 
initial phase of this work was done in the 
Division of Agricultural Biochemi ’ 
University of Minnesota, in collaboration with 
William Doizaki and I. E. Liener.) 
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(j BIOCHEMICAL EVOLUTION: A DICHOTOMY IN MICRO} 


BAL LYSINE SYNTHESIS. H J. Vogel. Insti- 
tute of Microbiology, Rutgers, The Ste Univer- 
sity, New Brunswick, N.J. 

Diaminopimelic acid (a lysine precursor in 
gue microorganisms) has generally been detected 
in gram-negative and certain gram-positive bac- 
t@ia, but not in other gram-positive bacteria 
@ various higher organisms. Ornithine é-trans- 
ginase (which mediates ornithine synthesis in 
me microorganisms) has been detected in all 

sitive bacteria tested and in various 

fungi and higher forms, but not in any gram- 
negative bacteria. The present study of over= 
gl features of lysine biosynthesis has reveal- 
gi still another dichotomous distribution pat- 

ten. Organisms were cujpi vated in the pres- 

mee of DL-aspartate--C"*, and the specific 

radioactivity of lysine in the protein produced 
ws examined. 


With Hydrogenomonas facilis 
Pseudomonas fluorescens, Azo’ Sy 
ipaacteriun radicbecter, HoeTteeies Becalis 
Chia coll, Micrococcus Lys S 
Tirobacter £1 Hlarecctsus Yeodelbiee, 


lobi us su or 
es griseus, the Tabeling of the lysine 
e latter in the aspartic family. In 
emtrast, with the yeasts and filamentous fungi 
tested, the lysine showed no appreciable label- 
ing, It is noteworthy that the micrococcus, 
which contains no detectable diaminopimelic acid 
in its cell wall, nevertheless synthesizes 
lysine from aspartate and hence presumably via 
diaminopimelic acid. Some possible phylo- 
genetic implications of these findings will be 
discussed. (Aided by the National Science Foune 
dation and the Office of Naval Research.) 
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HEME VS. PORPHYRIN SYNTHESIS IN IRON-DEFICIENT 
DUCK BLOOD. Wolfgang Vogel*, 
md Martin P, Schulman. Dept. of Biochemistry, 
State Univ. of New York Med. Coll., Syracuse. 
Ten ml. of blood from Fe-deficient ducklings 
formed 21 mymoles (mum) heme and 8.7 mum proto- 
prphyrin (proto) in vitro in 2 hrs. from gly- 
cine=2=C14 tabblos 8 glycines are incorpor- 
ated into 1 heme). When 70 mg Fe was added, 
126 mm heme and only 5.4 mm proto resulted. 
Control blood formed 130 mum heme and 72 mm 
proto; addition of Fe increased heme to 165 and 
lowered proto to 42. Either the entire 
sequence of reactions from glycine to heme is 
markedly depressed in the absence of Fe or Fe 
has @ specific role prior to the insertion of 
Fe into proto to form heme. The latter is sub- 
stantiated by the following: Hemolysates from 
Feedeficient and control cells formed 834 and 
7 mm proto, resp. from C14- é-aminolevulinic 
seid (ALA), The corresponding hemin values 
were 16 and 41. In the presence of Fe, proto 
values vere 498 and 594 mum, resp; the heme 
values were 344 and 313 mum for the deficient 
ad control hemolysates. Since proto formation 
from ALA is the same in Fe-deficient and con- 
trol hemolysates but lower from glycine in de- 
ficient than in control blood, it is suggestive 
that Fe is needed prior to ALA formation, Hemin 
isolated by Fischer's method is contaminated 
vith proto (Dresel and Falk, Biochem, J., 63, 
2, 1956) despite recrystallization, The above 
tesults were obtained by isolating hemin after 
Temoving proto by extracting an ethyl acetate 
solution of the hemin with HCl. (Aided by 
grants PHS C-1852 and NSF G-2131). 
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ENZYMATIC STUDIES ON THE NATURE OF THE GELATIN> 
COLLAGEN-FOLD TRANSITION, Peter H. von Hippel* 
and William F Naval Medical Re- 
search Institute and National Heart Institute, 
Bethesda, Maryland, 

The molecular configuration of ichthyocol 
gelatin has been examined at various tempera- 
tures, using the proteolytic enzyme collagenase 
as ea structural probe. The kinetics of proteo- 
lysis were followed by a combination of pH-stat 
and optical rotation methods, Above 28°C, where 
ichthyocol gelatin exists in solution as a sin- 
gle-chain, randomly-coiled molecule, proteolysis 
follows simple first order kinetics as measured 
by both of the above methods. On lowering the 
temperature, the kinetics become more complex, 
proteolysis now following the sum of two paral- 
lel first order reactions proceeding at marked- 
ly different rates. The appearance of a second, 
slower reaction on lowering the temperature 
seems to result from the development of a struc- 
turally distinct configurational pattern along 
the polypeptide chain. This pattern is less sus- 
ceptible to proteolytic attack than the more 
amorphous or random regions. By contrasting the 
data obtained using the pH-stat and optical ro- 
tation (in conjunction with viscosity and light- 
seattering), the following model of the gelatine 
collagen-fold transition emerges. The primary 
step appears to be an intra-chain configurational 
change involving the locking of proline residues 
into the trans-configuration about the peptide 
bonds. This is a necessary precursor of, and 
leads directly to, the development of the slower, 
specific inter-chain interactions characteristic 
of the collagen-fold. 
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CHROMIUM, MANGANESE, NICKEL AND OTHER METALS 
IN RNA. Warren E. C. Wacker* and Bert L. 
Vallee. Biophysics Research Laboratory of the 
Dept. of Med., Harvard Medical School and Peter 
Bent Brigham Hospital, Boston, Mass. 

Chromium, manganese and nickel occur in con- 
centrations of less than 1 yg/gm of biological 
material; their function is unknown. A frac- 
tion obtained in the isolation of beef liver 
GDH contained 40 yg of chromium per gram, & 
substantial aggregation. From this material 
products composed of 70% RNA and 30% protein 
were obtained containing 260 to 830 yg of chro- 
mium per gram. RNA from beef liver contained 
from 50 to 137 yg chromium per gram. By 
spectrography manganese, zinc, copper, stron- 
tium, barium, calcium, magnesium and aluminum 
were also found. RNA from Euglena Gracilis, 
horse kidney, rat liver and beef pancreas con- 
tained marked concentrations of these uetals. 
In addition nickel was also found in these. 

The sum of the moles of metals per gram RNA 
from all sources was constant. The character- 
istics of the interaction of metals with RNA 
has been studied with chelating agents. The 
reproducible aggregation of chromium, manganese 
and nickel, elements not heretofore concen- 
trated to this extent in a specific biological 
product imply the possible existence of a real 
association between them and RNA. In view of 
the current studies of the physical-chemical 
characteristics of RNA and its interactions 
with other organic molecular species, the pres- 
ent findings may assist in the delineation of 
its functional properties. 
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PURIFICATION & PROPERTIES OF THE ATP 
ADP EXCHANGE ENZYME OF OXIDATIVE 
PHOSPHORYLATION. Charles L. Wadkins 
(Intr. by E.K. Marshall, Jr.), Dept. of 
Physiological Chemistry, Johns Hopkins 
School of Medicine, Baltimore, Md. 

The ATP-ADP exchange reaction catalyzed 
by mitochondrial fragments has properties, 
such as sensitivity to dinitrophenol, indicating 
its relationship to the mechanism of oxidative 
phosphorylation. The relatively stable enzyme 
catalyzing this reaction has been brought into 
solution from acetone powders of mitochondria 
or mitochondrial fragments. It has been puri- 
fied 100 fold by chromatography on DEAE- 
cellulose. Such preparations contain no de- 
tectable ATP-ase, adenylate kinase, or other 
known ATP-ADP exchanges, nor do they 
catalyze the p32-ATP or phosphate -oxygen 
exchanges. No flavin or cytochromes can be 
detected. Although the purified enzyme is no 
longer sensitive to DNP it possesses all the 
other characteristics of the DNP-sensitive 
enzyme in the particles: activation by Mgtt or 
Mn*t+, cysteine-reversible inhibition by CMB, 
absolute specificity for ATP and ADP, ability 
to catalyze the forward and reverse reactions 
at about same rate, and pH sensitivity. The 
catalytic properties of the exchange enzyme 
are consistent with a phosphoenzyme 
intermediate. 





1371 
ON TEE MECHANISM OF FATTY ACID SYNTHESIS. 
Wakil and J. Ganguly*. 
of Wisconsin, Madison. 
The synthesis of long-chain fatty acids from 
acetyl CoA is catalyzed by two highly purified 
enzyme fractions (Rj, and Rog derived from 
avian livers) in the presence of ATP, Mn+, 
HCO3™ and TPNH. On further purification of 
these two fractions it became possible to carry 
out a stepwise synthesis. When the biotin-con- 
taining R),, (derived from Ryg) is incubated 
with acetyt CoA in the presence of Mnt+, ATP 
and HCO3", an intermediate is formed, which in 
the presence of TPNH and Rage (derived from 
Ro,) is quantitatively converted to long-chain 
fatty acids. The intermediate has been iden- 
tified as malonyl CoA on the basis of: (1) the 
same Rp value on paper as synthetic malonyl 
CoA; (2) two carbon atoms are derived from ace- 
tyl CoA and one from bicarbonate; and (3) iso- 
lation of malonic acid after alkaline hydroly- 
sis which retains original radioactivity. The 
role of the protein-bound biotin fraction is, 
therefore, to carboxylate acetyl CoA to form 
malonyl CoA which is the first intermediate in 
the fatty acid synthesis from acetyl CoA. When 
malonyl CoA is incubated with ¢ in the ab- 
sence of TPNH, two new intermediates are formed 
which can be reduced by TPNH to fatty acids 
with the concomitant release of COo. The na- 
ture of the intermediates and the overall mech- 
anism of fatty acid synthesis will be dis- 
cussed. j 


S.J. 
Enzyme Institute, Univ. 
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ARGININE-X TRANSAMIDINASES, ita Pi 

Dept. of Biochemistry, Baylor Univ. colleen Se 
Medicine, Houston, Texas. Bc os, 
Transamidinases catalyze the reversible — race 
transfer of a formamidine group from certain ta it 
donor compounds to certain acceptor ee 
Arginine appears to be the physiological form. . 10 

midine donor in all systems studied to ed 
whereas the physiological acceptor varies fro ticoste 
glycine in vertebrates to an unidentified co ext 
pound in the mold Strept es griseus . por 
J.Biol.Chem. 231:1, 1958). This laboratory re ee 

developed a simple, specific assay for arginin 
-X transamidinases which is believed to be oe e 
plicable to all such enzymes, including those § ‘"* 
yet to be studied. The only reagents require of the | 
are arginine, ornithine, NH20H, acetone, ang 9 ™"* 
trisodium pentacyanoaminoferrate (Fisher Scig. | “M75 
tific S-659). Employing this assay, variou § ‘** ° 
organisms and tissues have been examined for § “**19 
arginine-X transamidinase activity. The high added s 
est activities found thus far are in mamalim | “fr 
pancreas (Walker, Proc. Soc.Exp.Biol.Med. 98:7, 9 “Y th 
1958) and S. griseus. Intermediate levels of | @™*S 
activity have been found in mammalian pids in 
chicken liver, and frog liver. No significan § 2" 
activity has been found in Escherichia coli, tostero: 
Torulopsis utilis, Aspergillus niger, or Peal » U™th 
cillium sp. Experiments designed to determing § “/"e"Y: 
whether arginine-X transamidinase from S.grie § "°~' 
seus participates in the biosynthesis of stre § °%°>l! 
tomycin will be described. (Supported bya § "*? 
Senior Research Fellowship from the Public § % Sl! 
Health Service and a grant from the Robert A, hea 
Welch Foundation. ) Ete 
1373 1375 

PHOSPHOLIPINS OF EHRLICH ASCITES TUMOR CELIS, MIOBARB 
Donald F, Hoelzl Wallach and Margret S Eonar 
(intr. by D. M. Surgenor). Dept. Biol. its. o 
Harvard Med. School and Protein Found., rl a 
Boston, Massachusetts ben dev 
Phospholipids extracted at low temperature wie 0 
from Ehrlich ascites tumor cells have been fi, ( 
studied by chromatography on silicic acid im LS to 1 


pregnated paper, on silicic acid columns amy 
electrophoresis in water=poor solvent at 


Ti 
bts 


Phospholipid phosphorus was found to be 0,105 
of dry weight. The phospholipid, were re 
separated into phosphatidic acid, cephalin, — 
lecithin and sphingomyelin fractions each at 
which has been further characterized according 
to carboxylic acid ester content, nitro 
constituents and specific activity after PI 
labelling in vitro. Associated with the tun@ 
phospholipids were several amino acids which 
could not be removed by washing or chromae — 
tography on cellulose, Most prominent in 

tion to serine were alanine, threonine, vali 
and lysine, These amino acids were in da 


3 


wc. 















related to proteolipids, but were also d 
buted in the cephalin subfractions upon 
acid chromatography. ‘fhe quantitative relae) 
tionships between the various tumor phospho+_ 
lipids and their nitrogenous constituents 
be presented and their significance dis 
Supported in part by U. S. Public Health 
Service Research Grant C-393. 
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GME PROPERTIES OF THE ULTRAVIOLET-A3SORBING 
YJPIDS SECRETED BY ISOLATED RAT ADRENALS, Pam- 
ga Ward, Erika Kurlents and Marion K. Birming- 
jm (intr. by T.L. Sourkes). Allan Memorial 
fistit.of Psychiatry, McGill Univ., Montreal, Can. 
ACTH added to isolated rat adrenals causes a 
3to 10 fold increase in the secretion of cor- 
ticosterone (B) and of a Porter-Silber (PS) 
chromogen that does not reduce tetrazolium,with 
nobility of B 0.6 in the toluene propylene-gly- 
el (TG) system (Birmingham and Kurlents, Can.J, 
iol,Biochem., Mar.1959). The production of 
ther ultraviolet (UV) absorbing lipids is only 
slightly affected by ACTH. The phenylhydrazone 
of the lipid in the B 0.6 zone develops at the 
gme rate as that of cortisol. The UV-absorbing 
lipids in the cortisol (F) and cortisone (E) 
gnes of the TG chromatogram prepared from in- 
bation medium of adrenals (incubated without 
added steroids) and their sulfuric acid spectra 
differ from those of cortisol and cortisone. 
(nly the latter region contains significant 
mounts of tetrazolium-reducing lipid. The li- 
gids in the F, E and B 0.6 zones give negative 
limerman reaction, are not oxidized to 17-ke- 
tosteroids by lead tetra-acetate or by sodium 
bismthate and yield spectra upon reaction with 
diphenylamine that indicate the absence of a 
fetone-group at Cj]. Small quantities of a UV- 
adsorbing, tetrazolium-reducing lipid were reco- 
vered from TG chromatograms with the mobility 
ad sulfuric acid spectrum of 1l-dehydro-17- 
tydroxycorticosterone, Its vroduction was bare- 
ly affected. by ACTH. No desoxycorticosterone 
ws found. 
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MIOBARBITURIC ACID ASSAY OF SIALIC ACID. 
lgonard Warren (intr. by A. H. Mehler). Natl. 
Insts. of Health, Bethesda, Md. 

Anew sensitive assay for sialic acid has 
ben devised which is a modification of the 
wthod of Waravdekar and Saslaw for 2-deoxy- 
ribose (Biochim.e Biophys. Acts 243439, 1957). 
15 to 15 ug of sialic acid in 0.2 ml. is 
treated with 0.1 ml. 0.2M Na periodate in &M 
PO), for 20 minutes at 25°C. 1 ml. 10% Na 
weenite is added followed by 3 ml. 0.6% thio- 
urbituric acid (TBA). The tubes are heated at 
10° C. for 15 minutes and cooled. 1 ml. cyclo- 
heanone is added to a 1 ml. aliquot of solu- 
tion, shaken and centrifuged. Optical density 
of the stable red organic phase is determined 
548 ms. € for Ne-agetylneuraminic acid is 
uproximately 38 x 102, over 8 times more sen- 
sitive than the direct ye orcinol and 
Teorcinol assays (€<4.6 x ll ,. The TBA assay 
{store specific; a variety of sugars, hexose- 
tines, nucleotides and amino acids (25 fold 
ttess, 1 pam) do not produce color nor do they 
interfere. A 10 fold excess of L-fucose inhib- 
its 25%. DNA and 2-deoxyribose also produce 
olor (\max, 532 mu) but this can be removed by 
Wliminary extraction into isoamyl alcohol. 
the aqueous phase is then extracted with cyclo- 
lanone for N-acetylneuraminic acid chromo- 
fore. This method is suitable for assay of 
tlic acid in biological materials. Only free 
tlic acid is measured; bound sialic acid mst 
first be released by heating in 0.1N H2S0, at 
§ Cc. tor 1 hour. Biological applications will 
» discussed. 
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FACTORS INFLUENCING THE EFFECT OF DIETARY CAL- 
CIUM ON RADIOSTRONTIUM RETENTION. R.H.Wasser- 
man and C.L.Comar. Lab. of Radiation Biology, 
N.Y. State Vet. Coll., Cornell Univ., Ithaca, 
N.Y. 

In growing male rats, it was previously ob- 
served that an increased dietary Ca and P in- 
take would about proportionally reduce the skel- 
etal retention of continuously ingested Sr* and 
Ca* (Wasserman et al, 126, 1180, 1957). With 
mature female rats, Palmer et al, (Science, 127, 
1505, 1958) found that suoplemental Ca alone 
did not have an avpreciable effect on Sr* re- 
tention but did decrease Ca* retention. The 
effect of several variables on Sr* retention and 
on the Sr*:Ca* ratios, including differences 
in the cited studies, has been examined. In 
mature female rats, it was found that: (a) supe 
plementing the diet with Ca alone had no apprec- 
iable effect on Sr* retention but did decrease 
Ca* retention, confirming the data of Palmer et 
al (loc cit), (b) supplemental P alone did not 
influence Ca* or Sr* retention; (c) increasing 
dietary Ca and P toether caused a reduced re- 
tention of both radionuclides. In young male 
rats, Ca* and Sr* retention were both decreased 
when the basal diet was supplemented with either 
Ca alone or with Ca and P together, corroborat- 
ing previous data (Wasserman et al, loc cit). 
Additional data indicated no difference in re- 
sponse due to sex. From a consideration of re- 
tained Ca*:Sr* ratios as well as retained 
values,it is shown that significant factors ine 
fluencing the effectiveness of dietary calcium 
in reducing Sr* retention are the maturity of 
the animal and the Ca:P ratio of the diet. 
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THE DIFFERING CONVERSION OF de AND i- UROBILINS 
TO MESOBILIVIOLIN AND GLAUKOBILIN. 
and Mary Weimer# Department of Medicine, Univ. 
of Fugen Hospital, puter re ) 
he conversion of d-Urobilin(d-U,C.3H 0 
and i-Urobilin (i-U,H,>) to mesobitivizit? tus, 
Ho) or its isomer medcbi1irhodin (Mr) and to 
gfeukobilin (Gl, g) has been compared using 
200 wg crystals in 2 ml. methanol, 1 ml. conc 
HCl containing 20% FeC1,, 80° C for varying ‘ 
periods of time. With ad-U, MvMr was preponder= 
ant after 1.5' and 3' heating but by 6' had 
been replaced almost completely by glaukobilin, 
With i-U, MvMr formed more slowly and was still 
present in consideradle amount at 15'. In 
several runs the final 5% HCl after ether frac- 
tionation, was invariably blue at 15' and the 
560 m: (MvMr/Gl) ratio ranged from 0.78 = 0.9%, 
av. 0.86, while the 5% HCl from d-U was invari- 
ably aqua colored, the 560/650 ratio ranging 
from 0.45 = 0.57, av. 0.50. The more rapid and 
complete formation of glaukobilin from d-U may 
be related to the mode of initial formation of 
MvMr. Gray and Nicholson, J. Chem. Soc., 3085, 
1958, have recently described evidence that 
d-U retains the CH=CH, 6 substituent of dihy- 
drobilirubin and postulate conversion to C 
in MvMr, by rearrangement alone. Conversion’ of 
i-U to MvMr requires dehydrogenation, Under 
the present conditions this proceeds more slow- 
ly than the rearrangement in the case of dU. 
Glaukobilin from d-U has been crystallized as 
the methyl ester and found identical with that 
from i-U, (M.P. 224, no depression on mixture) 
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SYNTHESIS OF A NEW TRIOSE PHOSPHATE OF POSSIBLE 


BIOCHEMICAL INTEREST. RR. H. Weaver (intr. by 
J. D. Ferry). Inst. for Engyme Res., Univ. of 
Wis., Madison. 


Oxidation of dihydroxyacetone phosphate with 
cupric acetate yields a compound with the 


glyoxalase 
condensation with reduced glutathione to form a 
character- 


hydrolysis product presence 

indicates that it is the D(-) isomer of 3- 
Phosphoglyceric acid. Some other biochemical 
properties of this compound will be discussed. 
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STUDIES ON THE MECHANISM OF PROTEIN 
SYNTHESIS BY ISOLATED NUCLEOPROTEIN 
PARTICLES. George C. Webster. Dept. Ag. 
Biochemistry, Ohio State Univ., Columbus, 

Isolated ribonucleoprotein particles from 
peas catalyze a net synthesis of soluble protein 
in the presence of ATP, GTP, manganese ions, 
a triphosphate-generating system, an unidenti- 
fied fraction, and a mixture of the 18 amino 
acids and 2 amides usually found in protein, 
The formed protein is heterogeneous, posses- 
ses enzymatic activity, and, if formed from 
radioactive amino acids, has a specific activi- 
ty close to that of the free amino acids, Ifa 
single amino acid is substituted for the amino 
acid mixture, no protein synthesis can be de- 
tected, but the amino acid is incorporated into 
a protein fraction associated with the particles. 
All of this incorporated amino acid is N-termi- 
nal, and can be recovered as DNP-amino acid 
after treatment of the particles with fluorodi- 
nitrobenzene, In the presence of a mixture of 
amino acids, a single radioactive amino acid 
is initially bound entirely in the N-terminal 
position, but the ratio of N-terminal to non-N- 
terminal rapidly decreases and is followed by 
the appearance of radioactivity in the "soluble" 

protein formed by the particles. 
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PURIFICATION AND PROPERTIES OF A SERINE ACT. 
VATING ENZYME. Leslie T. Webster, Jr., ani 
Earl W. Davie, (intr. by Stanley Levey), Dept, 
of Biochemistry, Western Reserve Univ., Cleye. 
land, Ohio. 

A serine activating enzyme has been 
100-fold from the soluble fraction of a beef 
pancreas homogenate. Purification was achieyy 
by acid precipitation, extraction at pH 6.0 ay 
ammonium sulfate fractionation between 0.hh ay 
0.60% saturation. The enzyme catalyzes the 
formation of serine hydroxamate in the presen» 
of ATP, serine, Mgt+ or Mn’*, hydroxylamine, 
and pyrophosphatase. It also catalyzes the 
formation of ATP in the presence of pyrophos 
phate, Mg**t, and adenyl serine. ‘The purified 
preparations have ebown variable serine-depep 
dent exchange of pp3¢ with ATP. The prepara. 
tion is contaminated with tryptophan activatim 
enzyme, but has essentially no activity toan 
other amino acids, serine analogs and serine 
peptides. In the hydroxamate assay, there is 
@ pH optimm of 7.4 and a marked inhibition y 
pyrophosphate and parachloromercuribenzoate, 
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STUDIES ON OXIDATIVE PHOSPHORYLATION IN BRAT 
MITOCHONDRIA, Magdalena Berger Wechsler (intr, 
by I, Mandl), New York State Psychiatric In 
stitute, N.Y. and College of Physicians and 
Surgeons, Columbia University. 

Albumin (BSA) was found to be a requirement 
for oxidative phosphorylation in insect fligit 
muscle (Sacktor, J, Gen, Physiol. 37:343, 19%) 
and to afford protection in the oxidative 
phosphorylation of mitochondria from skeletal 
muscle (Berger and Harman, Any te orn Made 
342467, 1955) and from liver (Polis and 
Schmkler, B Chem. 227:419, 1957). dm 
effect of BSA (0.7 can also be shown with 
rat brain mitochondria (freshly prepared in 
0.25M sucrose) in limiting concentrations, I 
addition, BSA also stimulates the phosphorylé- 
tion of brain mitochondria prepared in hyper= 
tonic sucrose or exposed to a hypotonic medim, 
Oxygen uptake is not affected appreciably, 
Quickly frozen brain mitochondria stored at 
-15° C for several days retain some of their 
phosphorylating activity, which is uncoupled 
with dinitrophenol, Storing the mitochondria 
in the presence of albumin or coenzymeA or aii 
ing these compounds to the incubation mixture 
does not improve phosphorylation. The above 
findings will also be discussed frou the stan 
point of structure, (Supported by PHS Grant 
M-1841). 
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CM. )STABOLISM OF GLYCYRRHETINIC AND GLYCYRRHIZIC THE STABILITY OF OXIDATIVE PHOSPHORYLATION AND 
m  § ms. T.E. Weichselbaum, L.E. Carlat* and THE Pi-ATP EXCHANGE REACTION. 
Dept, § i. *, Department of Surgery, usene C. Weinbach and Joel Garbus*, National 
£VG= m Univ. School of Med., St. Louis, Mo. 2 7) e 
Previous studies have shown that carefully 
rifie, In view of the previously published findings isolated rat liver mitochondria retain their 
eet of others that Glycyrrhetinic and Glycyrrhizic capacity for oxidative phosphorylation after 
hievy | acids possess anti-inflammatory activity (Fin- prolonged rag” 4 at 4° (Weinbach, Fed. Pro- 
0 ai | my and Somers, J. Pharm. & Pharmacol. 10:613, Sootings 16, (4957). Further studies dis- 
ih agg | 1958) and pituitary-adrenal inhibitory proper- % the Pi2*-ATP exchange reaction does 
he ties, (Linko and Vasama, Ann. Med. & Exp. & not exhibit the same degree of stability as 
eseny | Hol. Finniee 36:98, 1958) experiments were oxidative phosphorylation. In these experi- 
ne, performed involving the metabolic pathways of ments oxidative phosphorylation and the Pi-ATP 
he these compounds when orally administered to exchange were determined with aliquots from the 
hose man subjects. These compounds were randomly same mitochondrial preparations and under simi- 
fieg | weled with tritium. Less than 1% of the lar experimental conditions. Mitochondrial 
leven. | orally administered compounds were found as suspensions after 48 hours of storage at 4°, 
ara. § metabolites in the urines; the remainder was while capable of catalyzing oxidative phospho- 
ation | detected in the feces. Absorption from the rylation at a large fraction of their original 
owani | (-I tract and reexcretion by the bile has been activity, were practically ineffective in pro- 
“ine excluded as & major pathway by direct experi- moting the exchange reaction. Additional evi- 
e ig § ments involving assay of simultaneously dence that the Pi-ATP exchange was less stable 
ion by wllected blood and bile following oral ad- in stored preparations than oxidative phospho- 
te. winistration of labeled compounds. Findings rylation was provided by with mito- 
inwolving isolation and identification of chondria isolated in 0.25 M sucrose containing 
uwinary metabolites from bilaterally adrenalec- 0.0L M ethylenediaminetetraacetate (EDTA). Al-~ 
tized humans maintained with these compounds though this concentration of EDTA was found to 
as the sole replacement therapy will be dis- be detrimental to both oxidative phosphoryl- 
qssed in the light of our previous findings ation and the Pi-AIP exchange, the latter re- 
vith regard to the prolonged maintenance of action was considerably more sensitive to the 
bilaterally adrenalectomized patients with deleterious effect of the chelating agent. 
Yonoamonium glycyrrhizinate. (Eckert, Determination of Mg++ suggests that the removal 
Veichselbaum and Margraf, Surgical Forum VI: of this cation from the mitochondria by EDTA 
Wl, 1956. cannot wholly account for the lowered stabili- 
ties. 
Lae 1385 











RAIN «=f EFFECT OF PHOTOOXIDATION ON THE BINDING SITES ISOLATION OF A LIPID ACTIVATOR OF PHOSPHOLIPASE 
(inte, | (F ANTIBODY. Leopold Weil, Thomas S. Seibles* D. Herbert Weiss*, Herbert E, Spiegel* and 

: In f mi Solis James*, Eastern Regional Research Elwood Titus, Lab. of Chemical Pharmacology, 
ind laboratory, Philadelphia, Pa. National Heart Institute, Bethesda, Md. 

Previous reports have shown (Smetana and Phospholipase D was purified from extracts 
~ement § Shemin, J. Exp. Med. 73:223, 1941; Tyler, J. of cabbage acetone powder by precipitation with 
ligt § of Immun. 51:157, 1945) that irradiation of ammonium sulfate between 40 and 66% of satura- 
, 1954) f atibodies by sensitized visible light rapidly tion, Although no choline was liberated when 
, tliminates their precipitating power. These synthetic lecithin or carefully purified leci- 
letal § findings were confirmed by us in the case of thins from natural sources were used as sub- 
fed. walbumin antibody, using methylene blue as a strates, commercial soybean lecithin was readily 

tmsitizer. It was shown, however, that the hydrolyzed, An activator, isolated from the 

. ho flack of precipitin formation was due to a latter source by silicic acid chromatography 
th wluble antibody-antigen complex formation. and solvent fractionation has been identified 
in Mdition of non-irradiated antibody to this as phosphatidyl inositol, In a representative 
5, In § Sluble complex resulted in precipitin forma- incubation mixture containing 0,05 mM of Cat, 
ryla- § tion, the amount of which depended on the 0.01 mg of protein and 5 mgs of lecithin/ml 
rper> degree of photooxidation. Essentially identi- maximal activation was attained with 0.6 mg of 
nedium, § ‘tl results were obtained if purified antibody phosphatidyl inositol, Choline was liberated 
r, ws subjected to photooxidation. Changes in at 8 ,M/hr, 

at the relative viscosity and the ultra-violet 
reir sectrum of the antibody during photooxidation 
pled § We measured and these findings discussed in 
ndria fttlation to the binding sites of the antibody. 
or add- 
xture 
Dove 

stan- 
rant 
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SITE OF ACTION OF THE CHOLINE ANTIMETABOLITE 
2-AMINO-2-METHYLPROPANOL, Ibert C, Wells and 
Charles N. Remy. Biochem. Dept., State Univ. 
of N.Y. Med. Coll. and VA Hospital, Syracuse. 
Dietary studies (J. Biol. Chem., 217, 631 
(1955)) have indicated a competitive inhibition 
in rats between choline and 2-amino-2-methyl- 
propanol (MAP), the production of hemorrhagic 
kidneys being the indicator. Choline synthesis 
from methionine was also apparently inhibited 
by MAP (J. Biol. Chem., 222, 931 (1956)). Ex- 
periments have been performed to locate the 
sites of inhibition. Weanling male rats were 
given the 18% casein-21% fat diet with and 
without 0.33% MAP for 6 days. Food was with- 
drawn but the inhibited rats received I.P. 10 
mg (112.4 uM) of MAP twice daily for 2 more 
days. On the day 10 mg MAP were given and 
1 hr. C*4H,-methionine (3.8 uc in 6.7 uM) 
or C+4z line” (2.5 uc in 2.5 uM) was given 
I.P. the rats were sacrificed 0.5, 1.0,2.0 
and 4.0 hrs. later. The specific activities 
(S.4.) and umoles of lipide-bound choline in 
the livers and kidneys were determined. After 
the administration of Cl4—methionine, the S.A. 
in these tissues throughout the 4 hr. period 
were substantially less in the inhibited rats 
while the amounts of choline were comparable. 
By contrast, after the administration of Cl4- 
choline, a slight decrease in S.A. was ob- 
served only in the kidney. The S.A. of total 
in brain and intestine after giving 
C thionine were also decreased by MAP, 
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NITRATION OF NUCLEOSIDES. 5-NITROURIDINE AND 
5-NITROURACIL~1-6-D-RIBOURONIC ACID. 

I. Wempen*, I. L. Doerr*, L. Kaplan* and J. J. 
Fox. Sloan-Kettering Institute for Cancer 
Research, New York 21, N. Y. 

Levene and LaForge (Ber., 45, 608 (1912)) 
prepared a "nitro-uridine-carboxylic acid" de- 
rivative (I) which they believed was a dimer 
containing an anhydro-type linkage (position 
unspecified) between two nucleoside moieties. 
Re-investigation of this reaction was under- 
taken in order to clear up certain ambiguities, 
and to obtain a new type of intermediate which 
might be useful for further interconversions. 
Levene's compound (I) has now been identified 
as the monomeric 5-nitrouracil-1-6-D-ribouronic 
acid (II). The isopropyl ester of II and its 
2,3-isopropylidene derivative have also been 
prepared. Concurrently, the tri-0-(3,5-di- 
nitrobenzoyl) derivative of uridine was pre- 
pared and nitrated with fuming nitric-sulfuric 
acid reagent and deacylated to yield 5-nitro- 
uridine (III). ‘The identity of III was con- 
firmed by reduction to the known 5-amino- 
uridine. An isopropylidene derivative of II 
was also prepared. Enzymic studies using in- 
tact cell suspensions of Escherichia coli B 
showed that while II is inert, III is cleaved 
to 5-nitrouracil in a manner analogous to the 
enzymic cleavage of uridine and 5-methyl- 
uridine (J. Am. Chem. Soc., 80, 5155 (1958)). 
These results will be discussed in terms of 
enzyme specificity with regard to the sugar 
moiety of pyrimidine nucleosides. 
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THE ISOLATION OF H3-CORTISOL FROM THE URINE OF 
CUINEA PIGS FED H?=LABELED B-SITOSTEROL. 4, 
Werbin, I. L. Chaikoff} and E. E. Jones * Dept, 
of Physiology, Univ. of California, Ferkeley, 
Six male guinea pigs consumed in a week 1,3 
kg. of a diet containing 122 ygm. of H=labeled 
B-sitosterol. At the end of 1 week the livers, 
adrenals and testis of the sacrificed animals 
had 0.55%, 0.017%, and 0.005% berm of 
the ingested radioactivity. Sy adding H?-5. 
sitosterol to "cold" cholesterol, converting 
the latter to the dibromide derivative and 
crystallizing 9 to 10 times, 99.8% of the 
radioactivity was eliminated from the chole- 
sterol. Application of this procedure to the 
isolated liver sterols yielded cholesterol con. 
taining 3.3% of the initial counts. This liver 
cholesterol had a specific activity of @85 
depem./mg. During the feeding, a 7 day pool of 
urine was collected from which 575 ppm. of 
cortisol were isolated. After purification via 
the acetate derivsetive and hydrolysis of the 
latter to the free steroid, it had a snecific 
activity of 15,700 d.p.m./mg. The data indi- 
cate that ingested P-sitosterol can be cor- 
verted to cortisol. Valves for the H3 content 
of sterol fractions of the livers, adrenals 
and testis at different times after a sincle 
intravenous administration of B-sitosterol-W3 
will be presented. 
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THIOLATION AND THE REDUCTION OF PROTEINS. 
F.H. White, Jr. (Intr. by C. Baker). Natl. 
Heart Inst., Bethesda, Md. 

In a survey of protein reducing agents, some 
samples of thioglycolic acid (TGA) were found 
to produce a number of sulfhydryl (SH) groups 
on reduction of bovine pancreatic ribonuclease 
(RNase) which could not be accounted for solely 
on the basis of cysteine content in this pro- 
tein. These TGA samples possessed strong max- 
ima at 235 mp, indicating the presence of thio- 
esters. By a thiolation reaction between thio- 
esters and amino groups in the protein, SH 
groups could be introduced in addition to those 
formed by reduction of cystine residues. That 
thiolation is possible under the conditions of 
reduction used (Sela, White, and Anfinsen, Sci- 
ence 125: 691, 1957; Biochim. Biophys Acta, in 
press) was demonstrated by the appearance of 
additional SH groups when N-acetyl homocysteine 
thiolactone was included in the reaction mix- 
ture. The thioester. peak could be removed from 
TGA by distillation or treatment with methyl- 
amine. The maximum number of SH groups per 
mole of RNase reduced with such treated samples 
of TGA approached the theoretical value of 8. 
These results indicate the necessity for dis- 
tinguishing between thiolation of proteins and 
their reduction when TGA is used as the reduc- 
ing agent. Cysteine is generally regarded as 
less effective than TGA in the reduction of 
proteins. However, in reduction of RNase, sim- 
ilar results were obtained with these reagents 
when the TGA was free of thioesters. 
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” STUDIES ON FORMATE ACTIVATING ENZYME. 


M. J. Osborn*, J. G. Ozols* 
, T. rt* and F. M. duennekens. Be 

@f Microbiology and Biochemistry, Univ. of 
washington, Seattle. 

Gradient elution chromatography on diethyl- 
gino ethyl cellulose columns, with phosphate 
puffer at various pH values as the eluant, has 
been used for purification of the formate acti- 
yating enzyme from Micrococcus aerogenes. With 
the highly purified enzyme it has been possible 
to study in detail the cofactor requirements, 
ani kinetic properties of the enzymes and the 
mechanism of the overall reaction: formate + 
yf? + Fig=——f)°FH, + ADP + Py (1). Evidence 
has been presented previously (J. Am. Chem. Soc. 
§0, 757 (1958)) to support the existence of a 

rylated intermediate in reaction (1). 
Although direct phosphorylation of FH, with 
fP0, produces @ material active in the overall 
reaction, or in the postulated steps, the mlti- 
plicity of degradation products formed in this 
synthesis makes it desirable to explore other 
synthetic routes. As model compounds represent- 
ative of the N2°-position in FH4, aniline, 

nobenzoic acid and p-aminobenzoyl glutamic 
acid have been phosphorylated by a variety of 
techniques; dibenzyl phosphorochloridate is the 
mst effective. The N-methyl derivatives of 
the above compounds are more difficult to phos- 
phorylate, however, owing to steric or elec- 
tronic effects. The ultraviolet and infrared 
spectra, and the stability of these N-P com- 
pounds to hydrolysis will be described. 
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ee oo DEHYDROGENASE AND 
A. W, G, Wiest. Department of 
Biochemistry, University of Utah College of 
Wedicine, Salt Lake City. 

4-Pregnenolone-20a dehydrogenase is the name 
given to an enzyme present in rat ovaries which 
catalyzes the reversible reduction of progeste- 
tone to 4~pregnenolone-20a. The suggestion 
(Talalay and Williams-Ashman, Proc. Nat. Acad. 
Sei, 44215,1958) that such enzymes act in 
transhydrogenating systems between pyridine 
nucleotides for which the steroid components 
serve as coenzymes has been presented as an 
explanation of the physiological activity of 
steroid hormones. In view of the suggestion, 
this enzyme was studied with regard to its 
Pyridine coenzyme requirements and its distri- 
bution in pseudopregnant rat uterus bearing 
deciduomata. The enzyme was obtained from the 
soluble protein fraction of ovary homogenates. 
Reduction of progesterone to 4=pregnenolone-20a 
was used in the assay. One enzyme unit equals 
the amount required to reduce 1 pg. of progeste- 
rone/min, TPNH supported reduction; DPNH did 
tot, Reversibility was demonstrated with 4- 
Pregnenolone-20a and TPN. Rat ovaries, pseudo-~ 
pregnant uterus and deciduomata were assayed. 
kttivity was found only in ovaries. It is con- 
tluded that the enzyme does not possess trans- 
hydrogenase activity and that it is not assoc- 
lated with the mechanism by which progesterone 
functions in deciduomata formation. 
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ROLE OF THIAMINE IN LIPID METABOLISM. J. N. 
Dept. of 


Williams, Jr., and Carl E. Anderson. 
Biochem. and Nutrition, U.N.C. School of Medi- 
cine, Chapel Hill, N. C. 

In view of the known interrelations*ips be- 
tween dietary thiamine, choline, ani liver lip- 
ids, it is entirely possible that thiamine may 
be involved in lipid metabolism by a mechanism 
other than simply by increasing appetite or 
acting via pyruvate decarboxylase to produce 
lipid from carbohydrate. Of particular inter- 
est in our studies has been a possible role 
that thiamine might play in liver plasmalogen 
metabolism. One mechanism by which the alde- 
hydogenic portion of the plasmalogens could 
arise is by decarboxylation of a long-chain 
&-keto acid via a recycling mechanism, The 
response of total liver lipids, phospholipid, 
plasmalogens, and cholesterol to thiamine de- 
ficiency has been studied in the rat. As ex- 
pected, neutral lipid, except for cholesterol, 
fell rapidly to well below normal control 
levels. Phospholipids were mainly unaffected 
during the deficiency, and plasmalogens showed 
a tendency to be maintained at a high level 
regardless of the deficiency. Cholesterol was 
higher in thiamine deficiency than in the con- 
trols. The sudden reintroduction of thiamine 
by injection caused total lipids to rebound to 
a high normal level and cholesterol (in terms 
of body weight) to reach a level almost twice 
that of normal. Phospholipids and plasmalogens 
followed patterns after thiamine injection that 
can be explained in terms of the maintenance of 
important cellular components that resist die- 
tary changes. 
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ABSORPTION OF VITAMIN B,5 VIA INTRINSIC FACTOR 
CONCENTRATE. William L. Williams. Lederle 
Laboratories Div., American Cyanamid Co., 
Pearl River, N. Y. 

Several investigators (e.g. Schwartz et al. 
Lancet, 272:751, 1957) have reported that perni- 
cious anemia (p.a. ) patients maintained continu- 
ously on oral intrinsic factor concentrates 
(IFC) plus vitamin By lose the ability to ab- 
sorb Bjo. An acquired refractoriness has been 
postulated. The methods of preparation of the 
crude IFC used were not given so new studies 
were initiated with more purified IFC prepared 
by a published method (U.S. Patent 2,848,367). 
Eight p.a. patients showed a good initial B), 
absorption with IFC as indicated by an average 
urinary excretion value of 10.8% of a 27 oral 
dose of radioactive Bjo. After 2 to 6 months 
maintenance on IFC plus » the average uri- 
nary excretion with IFC and radioactive Bjp was 
11.3%, and after 1.5 years, 9.7%. This compares 
well with an average urinary excretion value of 
10.5% obtained with 128 p.a. patients not on 
oral maintenance. Seven additional p.a. pa- 
tients were not tested initially by urinary ex- 
cretion test but after 6 months maintenance 
showed an average urinary excretion of 8.8%. 

A third group of 5 patients were maintained for 
1.5 years on IFC plus Byjo exhibiting an average 
urinary excretion value of 9.4% at the end of 
this period. Impairment of absorption of Bio 
did not appear to develop after long-term 
administration of this particular IFC plus By. 
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HYDROGEN TRANSPORT PY PHENCLIC ESTROGENS IN 
THE PRESENCE OF PHENOLASES AND PEROXIDASES, 
HG, Williams-Ashman, M, Cassman™ and M, 
Hiavins®. Fen May tab. and Dept. of 
Biochemistry, Univ. of Chicago, Tll, 

Phenolic estrogens such as estradiol, 
hexestrol, doisynolic acid and genistein can 
act as intermediary hydrogen carriers for the 
oxidation of TPNH and DPNH by oxygen catalyzed 
by certain phenolases and peroxidases, With 
phenolases purified from potatoes and mushrooms 
the estrogens appear to undergo an initial 
hydroxylation to o-diphenol derivatives, The 
latter act as hydrogen carriers by enzymatic 
oxidation to the corresponding o-quinones; the 
reduction of the quinones to diphenols by the 
added hydrogen donor is probably non-enzymatic, 
These phenolase catalyzed reactions are cyanide 
sensitive and require enzyme-bound Cu, Phenolic 
estrogens also transport hydrogen in the 
presence of low concentrations of Mn and of 
peroxidases purified from horseradish or milk, 
These peroxidase catalyzed reactions are 
inhibited by cyanide and by catalase, and do not 
rqeuire the addition of hydrogen peroxide, The 
experiments are consistent with the formation 
of phenoxy radical products of the estrogens 
similar to that suggested by Akazawa and Conn 
(J, biol, Chem, 232205, 1958) for the action 
of other phenols in the peroxidase catalyzed 
oxidation of DPNH, In both the phenolase and 
peroxidase systems, hydrogen can be transported 
by penegnienstons of estrogen as low as 
5 x 10-! M, 
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AMINO ACID METABOLISM DURING HEALING 
OF WOUNDS. M. B. Williamson and J. M. 
Passmann*. Dept. of Biochem., Loyola 
Univ. Medical School, Chicago, 12. 


A comparative study of the excretion 
of amino acids by wounded and unwounded 
rats on a high protein and protein-free 
diet was made. All the rats were fed 
identical amounts of isocaloric diets. 
Daily urine samples were analyzed for 
amino acid N, total N and taurine. A 
new method was developed for determin- 
ing taurine, depending on the isolation 
and measurement of N-dinitrophenyl- 
taurine. 

It was found that the excretion of 
amino acid N was not significantly af- 
fected by wounding. The excretion of 
taurine was much reduced in the wounded 
animals fed the high protein diet, as 
compared to the control rats; the ex- 
cretion of taurine by all the rats on 
the protein-free diet was identical. On 
the other hand, total N excretion was 
greater by the wounded than by the con- 
trol rats on the protein-free diet; 
both go on the high protein diet 
excreted almost the same amount of N. 
When one compares the ratio of the 
total N to taurine excreted, it is ap- 
parent that the wounded rats excrete 
less taurine/mg N than do the unwounded 
rats. This may be taken to indicate a 
conservation of taurine, or, more 
likely, its metabolic precursor, cystine. 
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STUDIES ON LIVER &-AMINOLEVULINIC ACID 
DEHYDRASE. Margaret L, Wilson*, 
Todice*, Martin P, Schulman and 

Dept. of Biochem., State Univ. of N.Y, Med, 
Coll., Syracuse. 

Purified liver §S-aminolevulinic acid de. 
hydrase (ALAase) was found to contain 0.1 Cu, 
and the enzyme activity in rat liver was de. 
creased by feeding a low Cu diet. A Cu defi. 
iency anemia might be related to this decrease 
in ALAase since the enzyme is involved in pors 
phyrin synthesis. However, the present stuties 
show that the anemia can not be due to the de 
creased liver AlAase. A 34% decrease in liver 
ALAase and an anemia (6.8% Hb) was found in \ 
deficient rats, but when ALAase was decreased 
51% by prolonged feeding of 3-amino-1,2,4-tri. 
azole (AT) no anemia was observed (15% Hb), 
Apparently AT does not lower ALAase by 
a copper deficiency because: (1) AT fed rats 
had low ALAase but no anemia, whereas Cu defic. 
ient rats had lowered ALAase and anemia; (2) 
AT fed rats had normal liver cytochrome oxiday 
activity while the Cu deficient rats had only 
18% of normal cytochrome oxidase activity; this 
enzyme is known to be decreased in Cu defici- 
ency. Essentially all of the copper could be 
removed from purified liver ALAase by dialysis 
against cyanide without a parallel loss in 
enzyme activity. (Aided by grants NSF G-213] 
and PHS C1852.) 
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A MODEL OF MICROBIAL GROWTH. W. J. W: . 
Dept. of Biochemistry, The Unive: y of Ale 
bama Medical Center, Birmingham, Ala. 

When the growth of a microbial culture is 
limited by mutrient concentration, it has often 
been found that the logistic equation accurate 
ly describes the course of growth; the genere 
tion time during the apparent logarithmic phase 
is approximately proportional to the initial 
limiting nutrient concentration. If this car 
centration is sufficiently increased, the ini 
tial generation time becomes constant, and the 
culture grows through a true logarithmic phase 
succeeded by a rather abrupt transition to the 
stationary phase. This occurs even if the cur 
ture density in the stationary phase is propor 





tional to the initial limiting nutrient concer 
tration. In the model suggested, it is assum 
that the initial mode of growth is the slower 
of the two (log or logistic) modes possible, # 
determined by their respective generation 
Below an initial critical concentration of li 
miting nutrient, growth is logistic throughout) 
above this concentration, growth is at first 
logarithmic but becomes logistic when the log 
tic generation time becomes greater than the 
logarithmic generation time. If the limiting 
nutrient concentrations and log and logistic 
rate constants are known, the number of cells 
at transition and the time of transition may 
calculated. Curves plotted from such model 
calculations closely resemble those obtained it 
actual experiments. 
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FURTHER CHARACTERIZATION OF UPTAKE OF 
RADIOSULFATE BY MITOCHONDRIA. R,W. 
nters', R.E. Davies and Ingrith 
Deyryp. Biochemistry Dept., Univ. of 
Pennsylvania, Philadelphia, and Zoolo- 
gy Depts., Barnard College and Colum- 
pia Univ., New York City. 

Previous studies (Deyrup and Davies, 
the Physiologist 1:16, 1958) have 
shown that rat kidney cortex mito- 
shondria isolated and twice washed in 
0,25 M sucrose can accumulate S35 from 
media containing radiosulfate. Further 
studies have shown that the rate of 
uptake is dependent upon temperature 
(Qj9=2-4). The relation between ex- 
ternal and maximum internal concentra- 
tion of S 5 can be described by a 
Freundlich adsorption isotherm over a 
nillion-fold change in external con- 
centration. The system is unstable 
since, e.g. mitochondria pre-incubated 
jn sucrose at 30°C for 15 min. lose 
the ability to accumulate $35 when 
tested subsequently at O°C or at 25°C. 
Pre-incubation in various media sup- 
porting oxidative phosphorylation 
partially prevents this loss; dinitro- 
phenol blocks this effect. (Supported 
by Fellowship Grant, Nat*] Foundation, 
and by Grants H-2520 and H-2061 of 
the Nat'l Heart Inst.). 
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PARTITION OF A CELLULAR OXYGEN-TRANSPORTING 

MOLECULE BETWEEN CARBON MONOXIDE AND OXYGEN, 

JB. Wit . Albert Einstein College of 
Kk 


. e 

The gas gland of fishes actively transports 
oxygen gas from the circulating blood to the 
gaseous contents of the swimbladdsr., Oxygen 
tensions of at least 5 atmospheres and possi- 
bly 100 atmospheres are achieved, Toadfish 
(Opsarms) were made to breathe gas mixtures 
containing carbon monoxide (0.2 to 35 per cent 
carbon monoxide, 50 per cent oxygen, balance 
nitrogen), which in the higher ranges is 
sufficient to convert all of the blood hem- 
globin to carboxyhemoglobin, The animals con- 
timed to secrete oxygen, thus proving that the 
gland cells are capable of transporting oxygen 
without the participation of blood oxyhemoglo- 
bin. In addition to oxygen, carbon monoxide was 


secreted the relative affinity (partition 
coefficient) of the putative cellular oxygen 
transporting molecule for carbon monoxide and 
oxygen may be approximated. The partition 
coefficient is found to be independant of the 
Proportions of carbon monoxide and oxygen 
breathed, and is about 5 (3-8), These date 
implicate an iron-heme protein as the oxygen 
carrier in the active transport of oxygen. 
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FURTHER STUDIES ON THE BIOSYNTHESIS OF CHOLEST. 


Previous abstracts (Porter, Knauss and Was~ 


son, - 17: 290, 1958; Witting and 
Porter, - 17, Sept. 1958) 
reported on the fractionation of a rat 


liver enzyme system for the biosyn' of cho- 
lesterol from 1-Cl4—acetate or alae 
acid, cofactor requirements and the isolat- 
ion of labeled intermediates and products. 
The Rg values (in a kerosene-85% acetic acid 
chromatographic system) of six compounds solu- 
ble in petroleum ether, following acidification 
of the saponified incuba’ mixture, were also 
given, The of labeled mevalonic 
acid from 1 cetate is obtained in a system 
containing ATP, Mg**, CoASH, GSH, TPNH, micro- 
somes and the soluble enzymes precipitating be- 


sulfate, with the same values as 
the phosphorylated intermediates reported by 

2 hh: 998, 
1958), and the six 
are synthesized by the system in 


acid. The petroleum ether soluble compounds 
are converted to squalene and digitonin precip- 
itable compounds in the presence of microsomes 
and TPNH. Evidence on the structures of the 
petroleum ether soluble compounds and the order 


Dept. of ° 
California at Los Angeles 
It has been show that a choline 
i of crassa, strain 
(Horowitz, J.Biol.Chem.162:)13, 196) and 
» Biochim. et 


‘lethanclamine also accumilate 
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PHYLLOQUINONE REDUCTASE FROM SPINACH. 
G.Wolf, F.Kieffer* and C.Martius*. 
Biochemisches Laboratorium, Eidg.Techn. 
Hochschule, Ziirich, Switzerland. 

An enzyme capable of reducing vita- 
min K, was extracted from spinach and 
purified about 10,000 times by the fol- 
lowing steps: precipitation of inactive 
protein by a quaternary base detergent; 
ammonium sulfate precipitation; heat 
treatment (60°); acetone precipitation: 
adsorption on calcium phosphate gel; 
chromatography on hydroxylapatite, with 
gradient elution to 0.1M glycine buffer, 
pH 9.8; electrophoresis in sucrose gra- 
dient solution. The enzyme catalyses 
the transfer of electrons from DPNH and 
TPNH to vitamin K, at an optimum pH of 
9.7, the rate with TPNH being 1.5 times 
that with DPNH. The enzyme is not inhi- 
bited by dicumarol, dinitrophenol, R- 
chloromercuribenzoate or versene. It is 
strongly inhibited by cysteine. The ab- 
sorption spectrum shows the character- 
istic flavin peaks at 380 and 460 m, 
which disappear on reduction with DPNH. 
The coenzyme can be split off by acid 
ammonium sulfate precipitation, the su- 
pernatant containing FMN. as shown by 
paperchromatography. The apoenzyme can 
be rgactivated with FMN (10-7M) or FAD 
(107°M). Instead of vitamin kK), the en- 
zyme can also use cytochrome c (at 13% 





the Rict and menadione (at 20 times 
the rate) as electron acceptors. 
1403 


TRANSALDOLASE AND TRACER PATTERNS 
OF HEXOSES. H. G. Wood and L. Ljungdahl*; 
D. Courit and KE. Racker. Western Reserve 
U., Cleveland, and The Public Health Research 
Inst, of the City of New York, 

Wood et al, (J. Biol. Chem, 233, 1264;1958) 
have observed that the galactose moiety of milk 
lactose has a very unsymmetrical distribution 
when glycerol-l, 3-C'* is administered to cows 
via the pudic artery. Carbons 4 and 6 con- 
tained 91 per cent of the C!*, If the triose-P 
isomerase reactions were slow the principal 
labeling should have been in C-l and C-3, 

Other experiments have shown that triose iso- 
merase is active. It therefore was proposed 
that hexose-6-P is formed chiefly from the 
blood glucose and has a low activity but C"* is 
introduced into its carbons 4, 5,6 by trans- 
aldolase exchange with triose-P formed from 
the glycerol-l, 3-c™, To demonstrate this ex- 
change glyceraldehyde-3-P (-1-C*) was made 
from phosphoglyceric acid (-1-C'*) and incu- 
bated with transaldolase and fructose-6-P. 

c'* was rapidly incorporated into the fructose- 
6-P and 97 per cent of the C!* was found in C-4. 
Clearly transaldolase exchange may influence 
the C'* pattern of hexoses, In addition it can 
introduce an error in calculations of the gly- 
colytic versus pentose cycle pathways. The 


exchange also provides a procedure for pre- 
paration of types of labeled hexoses which 
hitherto have been unavailable. 
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UPTAKE AND DEGRADATION OF FOLIC ACID AND CrTRp. 
VORUM FACTOR BY STREPTOCOCCUS FAECALIS AND 
PEDIOCOCCUS CEREVISIAE. Robert C. Wood* 
George H. Hitchings. Wellcome Research oe 
Tuckahoe, N.Y. : 
Studies in this laboratory of the uptake of 
folic acid (FA) and citrovorum factor (CF) by 
several bacterial species have revealed that 
glucose is essential for their assimilation, 
The optimum accumulation of FA by Stre 
faecalis 8043 occurs at a temperature e alae 
and at pH 6.4. The quantity of FA taken up, 
irrespective of the duration of incubation, is 
proportional to the number of cells present, 
The FA which is removed from the reaction 
system is recovered quantitatively from the 
cells upon heating. However, the CF which is 
removed by either S. faecalis or Pediococcus 
cerevisiae cannot be recovered from the cells, 
These species cause the disappearance of CF when 
mug concentrations are present, but the amount 
disappearing does not increase when ug concentrm 
tions are proffered. Although P. cerevisiae do 
does not act upon FA at low (mpg) concentrations 
it does cause the disappearance of appreciable 
FA and the production of an equivalent amount of 
amine when high (pg) concentrations are used, 
This correlates well with the ability of this 
organism to grow only on high concentrations of 
FA in contrast with the much lower concentra- 
tions of CF or tetrahydrofolic acid (THFA) re- 
quired, and suggests that when the FA concentra. 
tion is above a threshold value it may be assip 
ilated and degraded via CF or THFA, both of 
which support the growth of this species 
(Broquist et al, J. Am. Chem. Soc. 73:3535 (19), 














1405 
PHOSPHOPENTOLSOMERASE AND 3- AND 4-EPIMERASE 
ACTION IN H30 AND H5018, W. A. Wood and M. W, 
McDonough*, Dairy Science Dept., Univ. of Ill, 
The mechanism of spinach phosphoriboisomerase 
(PRL), yeast D-ribulose-5-phosphate (Ru-5-P) 3- 
epimerase and L-ribulose-5-phosphate 4-epimerase 
from A. aerogenes (Wolin, Simpson and Wood, J, 
Biol. Chem., 232:559, 1958) has been investigat- 
ed with H3ZO and H20*°. Each purified enzyme was 
free of the other two activities. Following in- 
cubation in HZ0, the mixture was boiled, treat- 
ed with Dowex-l-formate and the resin washed to 
remove exchangeable H>. The esters were eluted 
with NH,COOH, assayed enzymatically, and counted 
directly by scintillation procedures. Assays 
for D-Ru-5-P and D-Xu-5-P utilized purified, 
DPN°H- and D-ribulose- or D-xylulose-specific 
reductases after phosphatase treatment. PRI am 
3-epimerase each incorporated 1 ypatom of H>/ 
umole of pentose; no incorporation was obtained 
with 4-epimerase. In a mixture of PRI and 5+ 
epimerase, two yatoms/ymole of H> were incorpo- 
rated, but with 3-epimerase plus 4-epimerase, P 
was not incorporated. 07° was not incorporated 
with 4-epimerase or a mixture of 3-epimerase an 
PRI. Incubation of 3-epimerase or }-epimerase 
with 180 units of Neurospora DPNase (320,000 u- 
nits/mg.Protein) for 30 minutes did not inacti- 
vate these enzymes. It.is concluded that (a) 
PRI exchanges one specifically located hydrogen 
atom of the pair on carbon 1 with H30; (b) 3- 
epimerase action involves hydrogen from water, 
whereas 4-epimerase does not; (c) hydrogen on 
carbon 3 does not migrate to carbon 4 in }-epim- 
erase action; (d) these enzymes do not fix & 
hydroxyl group from water. 
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QFFECTS OF ENDOTOXIC POLYSACCHARIDES ON TUMOR 
GLYCOLYSIS. M, W, Woods, M, Landy*and 
Shear. National Cancer Institute, Bethesda. 
complexes, derived from Gram- 
negative bacteria and from mammalian tissues 
(normal and malignant) and possessing endotoxic 
potency in varying degree, were incubated with 
¢mor slices at 37°C in Kre bicarbo= 
mte buffer. At concentrations of 0,003 to 
0,3 Pepem, aerobic acid formation from glucose 
as stimulated (up to several fold) in 591 — 
muse melanoma, Anaerobic 
zs > 0. leccet antent Lup:t0 300 
(xygen uptake was not affected. Endotoxin, 
like insulin, counteracted stress-modifiable 
ighibition of glycolysis, but less effectively. 
@lycolysis of insulin-insensitive Krebs-2 car- 
cinoma was not stimmlated by endotoxin, In- 
sulin often masked glycolytic stimulation by 
endotoxin suggesting a common locus of action. 
fhe degree of stimulation of glycolysis in 
yitro, obtained with a series of polysaccharide 
complexes, paralleled their potencies in elic- 
iting endotoxic phenomena jp yiyo. Further- 
mre, the considerable reduction in the host 
reactive properties of endotoxin, by a factor 
present in normal serum, was accompanied by a 
similar decrease in its effect on glycolysis. 
These, and other findings, suggest that the 
properties required for the elicitation of 
reactions in the host (such as tumor damage, 
Shvartaman phenomenon, lethality, etc.) by 
such macromolecular materials may be the same 
as those involved in influencing glycolysis 
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PURIFICATION OF AN EXTRACELLULAR PROTEASE. 
Jom F. Wootton* and George P. Hess. Dept. of 
Biochemistry and Nutrition, Cornell University, 
Ithaca, New York, 

The extracellular proteases of Tetranypena 

ormis W have recently been investigated by 

sae and Hess (Fed. Proc. 17:1305, 1958). 
An examination of these enzymes by the dialysis 
mthod of Craig et al. (J. Am. Chem. Soc. 79: 
3729, 1957) indicated the presence of several 
enzymes of differing diffusion rates. At least 
one enzyme component has a diffusion rate twice 
that of lysozyme (if.W. 13,000). Four simple 
and rapid purification steps have been develop- 
ed which allow a 500 fold purification of the 
extracellular protease. Proteolytic activity 
was determined by the Azocasein method (J. Biol. 
Chem, 1713501, 1947). The protozoa were grown 
a8 previously described (Arch. Biochem. 
B e 612410, 1956). Ten liters of growth 

um were concentrated to two liters at 10°, 
A specific activity of 1.0, based on nitrogen 
content, was arbitrarily assigned to this 
material. Ammonium sulfate precipitation 
yielded material with a specific activity of 
2h. Chromatography on a 'Hyflo Super-cel!: 
iltrol' Grade 1 (2:1) column increased the 
Specific activity to 100, and alcohol 
fractionation to about 500. Further purifica- 
tion of the enzyme is being investigated on ion 
exchange columns and by zone electrophoresis. 
Studies of the molecular weight of the protease 
and its substrate specificities await its 
isolation in pure form. (Supported in part by 
a grant (RG-4842) from the U.S.P.H. Service.) 
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PROTEIN AND AMINO ACID BEHAVIOR DURING DIFFER- 
ENTIATION IN THE SLIME MOLD. B it and 
M.L. Ander rat Natl. Heart Inst., Be >» Md. 
Multice ar differentiation of slime molds 
can be studied in the absence of growth or ex- 
ternally-supplied nutrients. Endogenous pro- 
teim reserves are converted to carbohydrate 
during differentiation, which culuinates in the 
formation of a fruiting body composed of spores 
resting on a cellulose stalk. Oxidative 
enzymes increase to a maxiaue activity at the 
period of the greatest protein utilization and 
carbohydrate synthesis. To study protein 
wetabolism at various stages of differentiation, 
the amino acids and proteins of the slime mold 
were labelled with $5 methionine. The label 
was followed in the emino acid pool, the 
ethanol soluble, and the ethanol insoluble 
proteia fractions at different stages of de- 
velopment. The specific activity of both 
kinds of protein isolated at all stages was 
constant, as was the specific activity of the 
emino acid pool. The first class of nitrogen 
compounds which decreases to a significant ex- 
tent during differentiation is the emino acid 
pool. The next is the ethanol soluble protein, 
and finally the ethanol insoluble proteia. By 
following the release of ICA soluble counts 
from labelled protein in extracts prepared at 
different stages of development, it could be 
showa that proteolytic activity was maxiual 
after the decrease in the emino acid pool and 
at the period of most active carbohydrate 
synthesis. 
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DETERMINATION OF A FACTOR ESSENTIAL FOR 
MEVALONIC ACID UTILIZATION BY RAT LIVER 
HOMOGENATES. Lemel 2 Hea oe S._Norton* 
and Marcia Loeb*. of Nu ° 
Cornell University, Ithaca, New York. 

A semi-micro method having many of the fea- 
tures of a microbiological assay is described 
for studies involving the biosynthesis of non- 
saponifiable materials by rat liver homogen- 
ates. The procedure is illustrated with data 
on the determination of an unknown factor 
essential for mevalonic acid utilization by 
RNAse-treated preparations. DPN, inactive in 
itself as the factor, frequently becomes limit- 
ing in these homogenates presumably as a con- 
sequence of DPNase activity and should be 
supplied in large amounts for a maximal re- 
sponse. Other variables also exist that as yet 
are not always controllable. Among animal 
tissues the factor appears to be largely re- 
stricted to the liver. The factor is charac- 
terized by extreme lability and a tendency to 


be tightly bound to various of high 
molecular weight. Additional properties of 
the factor will be described. ( by 


research grants from the National Science 
Foundation and the National Institutes of 
Health and by funds made available to Cornell 
University by the State University of New York.) 
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ON THE COFACTOR REQUIREMENTS OF SARCOSINE OXID- 
ASE, John C, Wriston, Jr.* and Mohammed Al- 
Shukri . o Re ° oa em- 
istry, Univ. of Delaware, Newark. 
Sarcosine oxidase has been shown to catalyze 
the conversion of sarcosine to glycine, HCHO 
and serine, Based on work with folic acid-de- 
ficient rats, and with the B,-antimetabolite 
isonicotinic acid hydrazide, we concluded that 
both folic acid and By, (in their cofactor 
forms) are required for serine synthesis from 
sarcosine (J.Biol.Chem. 233:222, 1953). We 
have now obtained similar results with Bg-defic- 
ient rats. At the end of 6 weeks on a B,-defic- 
dient diet, serine synthesis by rat liver mito- 
chondria was reduced by about 75%, HCHO synth- 
esis was increased and oxygen consumption was 
not greatly affected. Adding Bg to the diet of 
deficient rats led to an almost complete rest- 
oration of normal serine synthesis. It was 
also found that addition of pyridoxal phosphate 
to mitochondria from deficient rats restored 
serine synthesis to nearly normal levels. In 
an attempt to study cofactor requirements for 
the oxidative phase of the reaction, we have 
carried out experiments similar to those of 
Dietrich et al. (J.Biol. Chem, 233:96h, 1958) 
who reported that the injection of 6-aminonico- 
tinamide (6-AN) into mice led to the formation 
of the corresponding DPN and TPN analogs, and 
that the activity of certain DPN-dependent 
mitochondrial dehydrogenases was reduced. In- 
jection of 6-AN into rats at a level of & mgs/ 
kilo for days led to a 50% decrease in oxygen 
consumption upon incubation with sarcosine. 


1411 

INDUCED MUTATIONS IN SYNCHRONOUS CUL- 
TURES. Orville Wyss and V.A. Ray* 
Dept. of Bacteriology, University of 
Texas, Austin. 

The mutation frequency of high level 
(1 mg/ml) streptomycin resistant mutants 
induced by low doses (10-20 ergs/mm*) of 
ultraviolet light (U.V.) in a synchron- 
ously dividing culture of Escherichia 
coli B/r is not constant throughout the 
divisional cycle. Lc -phase cells grown 
in minimal media and irradiated on mem- 
brane filters exhibit two peaks of muta- 
tion frequency. One peak occurs at 10- 
15 minutes and the other at 25-30 min- 
utes in a culture that doubles its num- 
ber in approximately 40 minutes. These 
peaks are due primarily to increases in 
the mutation frequency of the streptomy- 
cin-dependent and the slow growing strep 
tomycin resistant types. Supplementa- 
tion with RNA nucleosides prior to irra- 
diation which results in a significant 
increase in the mutation frequency with 
high doses of U.V. shows little effect 
with low doses. Yeast extract supple- 
mentation (5 mg/ml) prior to irradiation 
results in a marked increase in mutation 
frequency which could not be duplicated 
by individual vitamins or a mixture of 
vitamins. Increases in mutation fre- 
quency produced both by yeast extract and 
RNA nucleoside supplementation are re- 
flected primarily in the streptomycin 
dependent and slow growing streptomycin 
resistant types. 





356 





BIOCHEMISTRY 


1412 
BOUND NUCLEOTIDES OF MYOFIBRIL AND ATP. 


TRANSPHOSPHORYLASE. Koichi Yagi* and L.H. Rods, 
Department of Biocheatstry, Dertasuth Neem 
School, Hanover, N. H. 

Alnost all the nucleotides of myofibril ig 
still bound to the isolated actin. ADP boundt 
actin can be a substrate of ATP-Cr t; 
ylase at low ionic strength (Strohman, Fed.Pr. 
17:623, 1958). However, Perry observed that — 
there was essentially no liberation of creatine 
from CreP and essentially no contraction of my 
fibril in the presence of a crude ATP-Cr trang. 
phosphorylase unless a small amount of ADP is 
added. We have prepared rabbit mecle myofipn 
by a slightly modified procedure of Perry 
(Biochem. J. 68:5, 1958). The sarcomere 
of myofibril is usually 2.6 - 2.8u. In the 
system of myofibril and crystalline ATP-Cr 
transphosphorylase, creatine is liberated at 
low rate. After a short period of incubation 
with CovP32 a trace amount of P32 is found in 
the washed precipitate of myofibril. Much ler. 
ger amounts of creatine from CreP is liberated 
if the myofibril is first washed with deoxych 
late, digitonin or ATP. This washing of myofi- 
bril does not increase the ATP-ase activity 
measured in the presence of Mgt+. These treat- 
ments changed the microscopic appearance of th 
myofibril, but did not appreciably change the 
content of bound nucleotides. 


1413 
ENVIRONMENT CF AROMATIC SIDECHAINS IN PROTEINS. 
S. Yanari and F. A. Bovey (Intr. by S. Kirk- 
wood) Central Research Dept., Minnesota Mining 
and Manufacturing Co., St. Paul. 

Disruption of the organized structure of a 
protein generally causes a decrease and a 
short wave shift of its UV absorption maximum, 
Such spectral changes have been ascribed to 
the rupturing of tyrosyl-carboxylate bonds, 
Vicinal charges, and ion-chromophore and di- 
pole-chromophore interactions have also been 
considered. Our results show that in the case 
of pepsin, at least, the rupturing of tyrosyl- 
carboxylate bonds cannot account for the spec- 
tral changes caused by denaturation. Model 
systems were investigated to determine whether 
a single factor could account for the spectral 
changes of all three aromatic sidechains in 
proteins. It has been thought by some workers 
that the hypothesis of hydrophobic bonding is 
not supported by the UV changes observed on 
denaturation. This conclusion may be based 
in part on reported generalizations regarding 
the effect of polar solvents on the spectrum 
of phenol (e.g., Beaven and Holiday, Adv. Prot. 
Chem. 7: 337, 1952). Our studies, particularly 
those of the effects of polar and non-polar 
solvents on the spectra. of benzene, phenol, 
and indole, indicate that the hypothesis of 
hydrophobic bonding is as plausible as that of 
hydrogen bonding. In the native state the 
aromatic sidechains of proteins may lie in hy- 
drophobic "pockets" created by aliphatic side- 
chains. Exposure of aromatic sidechains to 
water may well be responsible for the spectral 
changes which accompany denaturation. 
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ae OF VITAMIN B6 ON TISSUE SEROTONIN 
IN RATS. Samuel D.J. Yeh*, James D. 
* and Bacon F. Chow. Johns Hopkins Univ. 

to.; St. Elizabeth Hosp., Wash., D.C. 

Serotonin (5-HT) is implicated in brain func 
tions and B6 P04 is a coenzyme for its formation. 
It has been reported that B6 def. rats showed 
a decrease in kidney SHTP decarboxylase, and 
decrease in tissue 5HT levels in B6 def. chicks. 
We are interested in determn. whether changes 
in mental behavior in B6 def. rats are accom- 

ed by a derangement in SHT metabolism. For 
this study, weanling rats on B6 def. diet for 
6 wks. were used. 5HT levels in brain, liver 
and spleen were estm. The role of adrenal ac- 
tivity on 5HT was also studied because of possi- 
ble relationship between B6 def. and adrenal 
function. For this purpose, 3 mo. old rats on 
stock diet were adrenalect., hypophysect. or 
given cortisone, ACTH or saline. Organs of 
these animals were used for SHT assay. In B6 
def. rats, there was only a sm. decr.in the 
SAT level of brain and liver. There was a mar- 
ked decr.in spleen SHT from 2.1440.31 mcg/gm 
to 1.1440.11 mcg/gm. In the study of the role 
of adrenals on tissue SHT, we found only a sm. 
change in the brain. However, marked changes 
in SHT levels were found in the liver. The av. 
values of liver 5HT in control adrenalect. and 
cortisone treated rats were 0.41,0.71 and 0.27 
mg/gm, resp. Hypophysect. rats showed no 
change in brain SHT. However, ACTH treated hypo- 
physect. animals showed a drop. The correlation 
of SHT changes with mental behavior of B6 def. 


is not clear, Adrenal appears to be in- 
ived in tissue SHT metabol isn. 


1415 
TRANSFORMYLASE OF ESCHERICHIA COLI (My8-3) - 
ITS ISOLATION AND CHARACTERIZATION. T. Yokota* 
M.G. S » Dept. of Microbiology, School 
of Medicine, Univ. Pennsylvania, Philadelphia. 
*ransformylase was isolated from the milli- 
pore paper filtrate of the supernates of vit. C 
treated (0.04M) extracts of sonicated cells. 
the filtrate is chromatographed in an ascending 
setup using Whatman no.1 paper in 5% K 
sat. with an is 1 or isopropyl alcohol-water 
gleacet.acid (25:7y:1) system at room temp. for 
18 hrs. Air-dried chromatogram was examined 
vith u.ev. mineralight lamp to outline the spots. 
In bioautography the spot with Rf 0.81 or 0.83 
supported the growth of L. citrovorum, showed 
peripheral brilliant yellow fluorescence with 
absorption, was positive in bromophenol-tigClo 
test for protein and negative in ninhydrine 
test. Water eluate of the spot was lyophilized 
and twice chromatographed. Purified enzyme has 
Emax. of 268 mp, Emin. of 20 mp. In growth 
assay 1 mg of enzyme = 2.16 yg of calcium cit- 
rovorum, and, in phenol test, 1 mg = 0.7 of 
Cryst. serum albumin. Partial hydrolysis (20 
hrs at 110°C) yielded a fluorescent polypeptide, 
PAB, two fluorescent components of, presumably, 
pteridine nature, alanine, glutamate, leucine 
and other unidentified amino acids. In the 
system of Buchanan et al ot eC. 228, 215, 
1957), with and without f FA, 0.1 mg of 
enzyme caused 30% disappearance of 5-emino-j— 
inidazolecarboxamide ribotide within 2 hrs at 
. Further characterizations will be re- 
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A SUBSTANCE ISOLATED FROM THE ALKALINE HYDROLY- 
SATE OF WHEAT GERM. Chuan-Tao Yu and Frank 
Br Califone Sohool ot wed. sen Francasco, 
of California School of Med., San Francisco. 
Wheat germ which had been extracted with or- 
ganic solvents was hydrolyzed with 1 M piperi- 
dine at 50° for 3 days. The hydrolysate was 
analyzed for its nucleotide composition. A 
substance which moves similarly to the known 
nucleotides in chromatographic systems has been 
isolated. The spectrum of this substance at 
PH 2.0 is identical to that at pH 7.0 but has 
a profound bathochromic shift at pH 12. At pH 
values 2.0 and 7.0, this compound has absorp- 
tion peaks at 270 and 335 m. The relative 
avsorbance is 1/0.9) (£270/€335). At pH 12, 
the absorption peaks are 282 mp and 398 m. 
The relative absorbance is 1/1.25 (282/398). 
The ratios between the corresponding peaks at 
various pH values are 1/1.05 and 1/1.28 (£270 
at pH 2/€282 at pH 12 and €335 at pH 2/€398 at 
pH 12). At pH 12, in addition, a new minor 
absorption peak appears at 330 m. This sub- 
stance seems to contain a simple purine or 
pyrimidine derivative. 
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SUBSTRATE SPECIFICITY OF FOLIC ACID REDUCTASE. 
F, Z (intr. by Charles A. 

Nichol). Dept. of Experimental Therapeutics, 

Roswell Park Memorial Institute, Buffalo, Ne Ye 

Analogues of pteroylglutamic acid (PGA) and 
simple pteridines were studied as substrates of 
folic acid reductase (partially purified from 
chicken liver). 10-Formyl-PGA was inert whereas 
10-methyl-PGA was reduced slightly faster than 
PGA. Aminopterin and amethopterin, potent in- 
hibitors of this enzyme, had no measurable ac- 
tivity as substrates. Among three 2-amino-/,- 
hydroxy-pteridines studied (6-methyl, 6-carbox- 
ylic acid and 6-aldehyde) only pteridine-6- 
aldehyde could be reduced by the enzyme. The 
relative maximal velocities and Michaelis con- 
stants were determined for PGA, pteroylgluta- 
mate, and pteroic acid. Maximal velocities 
were about the same for all three compounds 
whereas the Michaelis constant with pteroic acid 
was ten times higher than with PGA and pteroyl- 
triglutamate indicating an influence of the 
glutamate residue(s) on the affinity of the sub- 
strate. 

The apparent lack of specificity of the en- 
zyme on one hand for compounds as different as 
pteroyltriglutamate and pteridine-6-aldehyde 
and the high degree of specificity on the other 
(10-formyl-PGA vs. 10-methyl-PGA) suggest the 
hypothesis that only those pteridines which 
possess a certain resonance structure can be 
reduced enzymatically. This hypothesis is 
strengthened by the fact that the UV spectrum 
of the pteridine portion of PGA resembles that 


sm ge ates rather than that of 
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TIME REQUIRED FOR PROTEIN BIOSYNTHESIS. JN. 
(intr. by D. M. Bonner). Department- 
of Microbiology, Yale University, New Haven, 
Connecticut. 


The incorporation of labeled l-proline into 
proteins of crassa has been studied. 
The uptake of the amino acid into the cell 
started immediately after addition of the 
tracer, and continued linearly for 15 minutes. 
By measuring the free l-proline pool of myce- 
lium and the rate of uptake, the specific 
activity of the pool at a given time could be 
calculated. The specific activity of the pool 
reached 50% of the precursor's activity in 3.1 
min. and 80% in 12 min. The incorporation of 
the label into proteins was measured in prep- 
arations washed with trichloracetic acid. 
After two minutes, the rate of incorporation 
became constant for at least 15 minutes. This 
rate was assumed to be equal to 80% of the rate 
of protein formation. From the specific acti- 
vity of the pool and the rate of the protein 
formation, theoretical curves could be con- 
structed for given times necessary to complete 
the synthesis of protein molecules. When the 
observed curve is compared with these curves, 
the time of synthesis can be approximated. It 
could be seen that this time does not exceed 
one minute, and the best approximations fall 
below 10 seconds. 


1419 
INHIBITION OF P-HYDROXYPHENYLPYRUVIC ACID OX- 
IDASE BY EXCESS SUBSTRATE AND ITS PREVENTION BY 
ASCORBIC ACID AND 2,6-DICHLOROPHENOLINDOPHENOL. 
Vincent G. Zannoni* and Bert N. La Du. Natl. 
Inst. of Arthritis and Metabolic Diseases, 
Bethesda, Md. 

It has previously been reported that p-hy- 
droxyphenylpyruvic acid (PHPP) oxidase in 
mammalian liver which catalyzes the oxidation 
of PHPP to homogentisic acid is inhibited by 
excess PHPP. This inhibition is prevented by 
many compounds including ascorbic acid and re- 
duced 2,6-dichlorophenolindophenol (2,6 dye). 
Ascorbic acid is much less effective than re- 
duced 2,6 dye; the latter is nearly 150 times 
as active on a molar basis. The inhibition ob- 
served is unusual in that the initial rate is 
unaffected and occurs after a lag period of 10 
to 15 minutes. Although the initial rate of 
PHPP oxidation is the same with substrate lev- 
els from 2 to 40 umoles, the rate of inactiva- 
tion is greater with higher substrate concen- 
trations. Plotting the reciprocal of the 
oxygen uptake versus the reciprocal of time 
shows a linear rate regardless of substrate 
concentration for 10 to 15 minutes; then a 
sharp break to a new reaction rate which is in- 
versely proportional to the substrate concen- 
tration. The time at which the break occurs is 
independent of substrate, 2,6 dye or enzyme 
concentration. Inhibition is essentially ir- 
reversible. The enzyme is not reactivated by 
dialysis, sulfhydryl compounds or by the add- 
ition of active enzyme to remove the remaining 
substrate. Further data on the kinetics of this 
inhibition will be discussed. 
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stitute, Univ. of Wisconsin, Madison. 

The formulation of the order of comporients 
in the electron transfer chain will be pre- 
sented. This formulation will be based on the 
following considerations: (1) transfer of 
electrons predominantly in the lipide phase; 
(2) separate chains for oxidation of succinate 
and DPNH (from flavoprotein to lipide cyto- 
chrome c) and a communal chain from ¢ to 
oxygen; (3) existence of the two flavopro- 
teins and the cytochromes as polymolecular 
units; (4) association of specific lipoproteins 
with the two flavoprotein enzymes and cyto- 
chromes ¢ and ¢,; (5) localization of coen- 
zyme Q in a specific lipoprotein; (6) coenzyme 
Q as one of the links between flavoprotein ani 
lipide cytochrome c; (7) lipide cytochrome ¢ 
as one of the links between coenzyme Q and cyto- 
chrome a; (8) the attachment of the two flavo- 
protein enzymes to cytochrome b; (9) the role 
of cytochrome b in the intercommunication of 
the succinic and DPNH chains; (10) the role 
of cytochrome c, in the interaction of re- 


duced coenzyme 4 with lipide cytochrome c. 
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We oNUCLEASE ACTIVITY IN TUMOR-BEARING 
AND PRQOTEIN-DEPLETED RATS. Seymour 

figman and James B. Allison. Bureau of 
i ogical Research, Rutgers-The State 


Mniversity, New Brunswick, New Jersey. 


An increase in the activity of 
ribonuclease above control values was 
observed in the liver, kidney and 
gerum of rats depleted in protein re- 
serves. Associated with this increase 
was a decrease in protein and ribonu- 
cleic acid. During the early develop- 
nent of the Walker 256 carcinosarcoma 
inrats the activity of ribonuclease 
also increased as much as three fold 
in the serum, doubled in the liver, 
and increased ten per cent in the kid- 
ney. Paralleling these changes was a 
decrease in ribonucleic acid phos- 
phorus in the liver with a twelve per 
cent reduction in the ribonucleic acid 
phosphorus in the kidney, while the 
total protein of liver, kidney and 
serum decreased only slightly. In- 
creasing the quality and quantity of 
dietary protein intake toward optimum 
in normal rats resulted in a decrease 
in ribonuclease activity and an in- 
crease in ribonucleic acid and protein 
content of the tissue. 


a co. a oe ae ae 
- M Zile (intr. ty M. J. Johnson). 
Dept. of Biochemistry, Univ. of Wis., Madison. 


mtabolic effects of sympa e 
We found that thyroid-fed rats have elevated 
levels of circulatory and nor- 
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SILICIC ACID CHROMATOGRAPHY OF 
CHLOROPLAST LIPIDES. L.P. Zill and E.A. 
Harmon*, RIAS, Baltimore. 

Silicic acid chromatography (Hirsch and 
Ahrens, J. Biol.Chem, 233:311, 1958) has been 
applied to the separation of the lipides from 
whole spinach leaves and spinach chloroplasts. 
In addition tc chemical analyses, distribution 
of the resolved lipide classes was determined 
by removal of solvent and direct weighing of 
samples. The recently reported plant galacto- 
lipides (Benson et al., J. Am, Chem, Soc. 80: 
4740, 1958), although eluted with methanol as 
are the phospholipides, are discretely separ- 
able from the major phospholipide component. 
About 24% of the crude whole spinach extract 
is represeated by two completely separated 
monoglycerides. Although plastid phosphatid- 
ase activity (Kates, Can. J. Biochem, Physiol 
35:127, 1957) was prevented during extraction, 
an increase in monoglycerides and a decrease 
in phospholipides in the chloroplast extract 
indicates that degradation of lipides occurs 
during chloroplast isolation and subsequent 
lyophilization. (Supported by grant RG-5703 
of Natl. Insts. of Health. ) 





1425 
ENZYMATIC STUDIES OF THE INFLUENCE 
OF T2 PHAGE ON THE PATHWAY OF DNA 
SYNTHESIS IN INFECTED E, COLI. S.B. 
Zimmerman# S, R. Kornberg* J, Josse* 
and Arthur Kornberg. Washington Univ., 
St. Louis, Mo, 

Enzymes undetectable in extracts of E, coli 
have been identified in extracts of this organ- 
ism infected with T2-phage. These enzymes, 
now partially purified, include: 

(1) An enzyme which phosphorylates dHMC- 
5'-P (hydroxymethylcytosine deoxynucleotide) 
leading to the triphosphate (GHMCTP), 

(2) an enzyme which removes the terminal 
pyrophosphate group from deoxycytidine tri- 
phosphate, and 

(3) a glucosyl transferase which transfers 
glucose from UDPG to DNA containing HMC. 

DNA synthesis measured with dATP, dGTP 
TTP and dCTP is absent or markedly depress- 
ed in extracts of infected cells. Replacement 
of dCTP by dHMCTP shows, however, a 5-10 
fold increase in DNA polymerase activity over 
the uninfected level. These new enzyme activ- 
ities together with the enzyme which converts 
dC -5'-P to dHMC-5'-P (Flaks andCohen, B.B. 
Acta, 25: 667) can account for (a) augmented 
rate of DNA synthesis in the T2-coli system, 
(b) the replacement of C by HMC in phage DNA, 
and (c) the presence of glucose on HMC in 
T2-DNA, 
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OBSERVATIONS ON THE GROWTH OF GRANULATION TIS- 
SUE INDUCED BY STAPHYLOCOCCUS AUREUS (SMITH). 
Leonard B. Achor, Frank T. Cuchie™, and Edward 
W. ¥ The Merck Institute for Thera- 
peutic Research, Rahway, New Jersey. 

In the course of studies designed to compare 
the effects of steroids and non-steroids on in- 
flammatory sites, it became readily apparent 
that conventional methods of obtaining granula- 
tion tissue for chemical analysis were inade- 
quate. A modification of the Selye pouch tech- 
nique in which daily injections of heat-killed 
S. aureus (Smith) are substituted for a single 
dose of croton oil has provided tissue which is 
easily removable and uncontaminated by foreign 
materials. The sequence of histological events 
observed is highly reproducible and character- 
istic of response to an inflammatory stimulus. 
The effect(s) cf hydrocortisone and phenyl- 
butazone on growth and chemistry of this tissue 
are being studied. Both compounds (a) markedly 
impair collagen synthesis, and (b) elevate the 
tissue content of total purines and pyrimidines 
(TPP). This latter finding is in all proba- 
bility incident to dilution of TPP by the ad- 
vent of collagen elaboration. Additional 
studies have been carried out regarding the 
ability of SAS pouch tissue to synthesize sac- 
charides containing D-glucosamine. Data re- 
lating to these reactions will be presented. 





1427 
EFFECTS OF CHLORPROMAZINE, PENTOBARBITAL AND 
AMPHETAMINE UPON PERFORMANCE BY MONKEYS IN A 
COMPLEX MESCRIMINATION TASK. Martin W. Adler* 

E. J e Dept. of Pharmacology, 

bert tein Coll. of Med., New York City. 

Performance on visual discrimination and de- 
layed response tasks has been shown to be dif- 
ferentially affected according to the locus of 
brain lesions, Since chlorpromazine (CPZ), 
pentobarbital and amphetamine affect the brain, 
an was designed to determine if they 
would affect such behavior. Thirsty monkeys 
were trained to perform on a simple pattern 
discrimination and 2 second delay task, An an- 
imal could make a correct or incorrect visual 
discriminatory vos egg vl delayed response, or 
a@ premature response. es administered per 
kg were: CPZ 0.1 to 1.0 mg; pentobarbital, 
5.0 to 20.0 mg; amphetamine, 0.1 to 1.0 mg. 
CPZ caused a decrease in response rate at all 
doses but either a slight or no change in 
accuracy at the lower doses. The highest dose 
caused a decrease in accuracy. Pentobarbital 
caused essentially the same effect. The ratio 
of mature errors to correct responses increases 
with the highest dose of pentobarbital. Anm- 
phetamine caused only a decreased rate at the 
higher doses and no effect at the lowest dose. 

The 1.0 mg dose of amphetamine virtually elimi- 

nated premature errors on visual discrimination 

and had the same effect to a lesser extent on 
delayed response,’ With all three drugs, the 
curve of head movements generally followed the 
changes in response rates, 
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ADRENERGIC BLOCKADE AND INTESTINAL MOTILITY, 
Raymond P. peau st and Bernard Lary. Dept, 
0: cology, e ege of Ga., Augusta 
Ga. " 
We have classified the adrenergic receptor 
of intestinal smooth muscle as being of the 
type. Using an intra-luminal, water. 
balloon to record intestinal activity 
in the anesthetized dog we have studied the 
effect of phenoxybensamine, Dibenamine and 
Dibozane (McNeil #181) on the intestinal re. 
sponse to various adrenergic activators, 
Small doses of the blocking agents, (just suf. 
ficient to unmask the epinephrine depressor 
response) prevent intestinal inhibition pro. 
duced by phenylephrine (PE), but have no con. 
sistent effect on the responses to 
(E), levarterenol (A) or isoproterenol (Is), 
Doses of the blocking agents five to ten tines 
larger, usually reduce or prevent the re- 
sponse to E or A. The response to IS is con 
plicated by the intestinal stimulation pro- 
duced by this amine. On the basis of these 
results, and others in which dichloro-isoprot- 
erenol was used (see Levy and Ahlquist, these 
Proceedings) we can conclude that the adren- 
ergic receptor of the intestine is not of the 
beta type. Whether this is an alpha receptor 
remains to be demonstrated. (Supported by 
grant H-351) from National Heart Institute, 
Public Health Service). 


1429 
STUDIES ON THE SUBSTRATE AFFINITY OF PLASMIN, 
Clara M. Ambrus, G. Markus#¥ and DR. 
Roswell Park Memorial Institute, Buffalo, 
N.Y. 

Plasmin was incubated with varying 
amounts of antiplasmin and the mixture as- 
sayed for caseinolytic and fibrinolytic act- 
ivity. Caseinolytic effect decreases lin- 
early with the amount of antiplasmin added, 
Fibrinolytic effect on the purified human 
clot showed a lesser degree of inhibition 
by antiplasmin; activity could be demon- 
strated in mixtures with no caseinolytic 
effect. Spontaneous, streptokinase~activ- 
ated and urokinase-activated human plasmins 
were mixed with human antiplasmin; bovine 
plasmin with bovine antiplasmin. The be=- 
havior of the mixtures was identical in the 
above experiments, From a plasmin-anti- 
plasmin complex plasmin may be competitively 
removed by fibrin to a greater extent than 
by casein. Antiplasmin may serve as a 
physiologic carrier of plasmin in blood pro- 
tecting proteins from the proteolytic effect 
of the latter while keeping plasmin available 
to remove fibrin clots when required. Cam- 
parison of the fibrinolytic and fibrino- 
genolytic effect of various plasmin prepara- 
tions will also be presented. (Supported 
by grants from U.S. Public Health Service, 
The American Heart Association and Parke 
Davis and Co.). 
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[WHIBITION OF UPTAKE OF L-ARGININF-U-C14 INTO 
4¢ID INSOLUBLE NUCLEAR PROTEINS BY 5=-BIS (2- 
CHLOROETHYL) AMINOURACIL. Samir M, Amer*, Wm. 
Le Nyhan*, and Harris Busch. Dept. o - 
GOlOEY, Ve e Col. of Med., Chicago. 

To study the mechanism of the antitumor ac~- 
tivity of nitrogen mustards, doses of 5-bis 
(2 techloroethyl )aminouracil ranging from 1<4 

were administered to rats bearing the 

Walker 256 carcinosarcoma, Twenty-four hours 
after treatment, rats were injected with 10 

ies of L-arginine-U-Cl4 and the incorpora- 
tion of isotope into proteins of various cellu- 
lar fractions was determined. In the tumor, the 
specific activity (S,A.) of the acid insoluble 
nuclear proteins was reduced from control 
mlues of 408 cpm/mg to 120 and 60 cpm/mg with 
doses of 2 and 4 g respectively. In the 
spleen, the S. A. of the acid insoluble nuclear 
proteins was 244 opm/mg in controls and 166, 50 
and 14 cpm/mg respectively in animals receiving 
1, 2 and 4 mg/kg of the drug. The S, A. of the 
acid insoluble muclear proteins was decreased 
59, 38 and 38% respectively in small intestine, 
pancreas and liver of animals receiving 4 mg/kg 
of the druge Much less inhibition of labeling 
was noted in cytoplasmic proteins or other nu- 
clear proteins. With a dose of 4 mg/kg the per- 
centage of total isotope in tissue protein found 
in acid insoluble nuclear proteins fell from 
control values of 35 and 26% to 18 and 12% re- 
spectively in tumor and spleen. Thus, @ pre=- 
dominant effect of this aminouracil mustard is 
suppression of incorporation of arginine into 
acid insoluble nuclear proteins. 


1431 
PENICILLAMINE I.: METABOLISM OF SULFHYDRYL 
AMINO ACID ANALOGUES THAT ARE ORALLY EFFECTIVE 
AGAINST HEAVY METAL POISONING. H, V. Aposhian 
and A, Garnache*, Pharmacology Dept., Vander- 
bilt Med. School, Nashville, Tenn. 
Penicillamine and its N-acetyl derivative 
are orally effective in protecting rats against 
the lethal effects of an intraperitoneal injec 
tion of 3.0 mg. mercuric chloride/kg. Neither 
Dl-cysteine nor the two racemic mixtures of 
f-methyl cysteine possess this protective ac- 
tivity. In vitro experiments with snake venom 
L-amino acid oxidase and hog kidney D-amino 
acid oxidase indicate that L-penicillamine 
and D-penicillamine are not active as sub- 
strates of these enzymes. The /3-methyl cys- 
teine compounds and cysteine, however, are 
tapidly oxidized by these amino acid oxidases. 
Of a variety of compounds studied, N-acetyl- 
DL-penicillamine appears to be the most super- 
ior oral agent in protecting rats against the 
lethal effects of mercuric chloride according 
to in vivo, as well as in vitro experiments. 
Although DL-penicillamine inhibits the growth 
of rats on a choline free diet, N-acetyl-DL- 
penicillamine is devoid of such activity. It 
appears that the activity of penicillamine in 
the therapy of heavy metal poisoning depends 
to some extent on its being inert to degrada- 
tion by amino acid oxidases. 
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ROUTES OF METABOLISM OF THE MONOCHLOROACET- 
ANILIDES IN RELATION TO TOXICITY AND ANTI- 
PYRETIC ACTIVITY. F. Ar Marjorie P. 
Newell and Francis E. Ray (intr. by William B. 
Deichmann). Cancer Research Lab. » University 
of Florida, Gainesville. 

Adult, male Sprague-Dawley rats were in- 
jected intraperitoneally with ortho-, meta- 
or para-chloroacetanilide-C13© (100 mg./kg. ) 
suspended in 2% Methocel. Urine samples were 
collected over dry ice for a period of 48 hours 
following drug administration. The inverse 
isotope dilution technique was employed to 
identify or quantitatively determine the ex- 
creted monohydroxy and/or deacetylated metabo- 
lites. The amount of neither total nor para- 
hydroxylation (relative to the amine group) 
followed the order of toxicity or of anti- 
Pyretic activity. The extent of ortho-hydroxy- 
lation, however, was observed to decrease in 
the same order as these physiological responses: 
para->meta->ortho-. Quantitative determinations 
for deacetylation were made for non-hydroxy- 
lated metabolites; deacetylation of the parent 
compound increased as the toxicity and anti- 
pyretic activity decreased. Conjugation of 
the hydroxylated metabolites occurred since 
the etheral sulfates and glucuronides could 
be identified. (Supported by PHS Grant C-1356,) 


1433 
AMETHOPTERIN RESISTANCE IN MOUSE FIBROBLASTS CUL- 
TURED IN VITRO. Lewis Aronow (intr. by A. Gold- 
ba oor Dept. of Pharmacology, Stanford Univ., 
a. . 

Mouse fibroblasts (Earle's strain "L") were 
cultured on glass (Eagle, Science: 122, 501, 
1955). Amethopterin at a concentration of 1077 
M inhibits growth completely. By gradually in- 
creasing the concentration | pe Po at 3 x 107 
M), a mutant line was selected after several 
weeks which grows rapidly in 10~' M amethopterin. 
Further "training" of these cells yielded addi- 
tional cell lines resistant to 10~%, 107%, and 
10°* M. The resistance is stable for several 
months in the absence of drug. A comparison of 
the 10-7, 1075, and 107° cells and normal cells 
showed: 1)There is no difference in the require- 
ments for folic (FA) or folinic acid (CF) in any 
of the cell lines. 2) FA is competitive with 
amethopterin, the ratio amethopterin:FA for 50% 
growth inhibition being 0.03:1 for normal 8 
0.3:1 for 10°’ resistant, and 3:1 for 107% re- 
sistant cells. 3) CF is also competitive with 
amethopterin. The corresponding ratios are now 
3:1; 30:1; and 300:1. 4) The substitution of CF 
for FA does not abolish the phenomenon of re- 
sistance. It is clear from the data that re- 
sistance cannot be ascribed to any alterations 
in the enzymes involved in the reduction of FA 
to tetrahydrofolic acid. Moreover, it seems un- 
likely that the primary site of action of ameth- 
opterin in these cells can be located at this 
step. (Supported by USPHS Grant CY-2797.) 
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1434 
COMPARISON OF CEREBROSPINAL FLUID FROM 
SCHIZOPHRENIC AND NON-SCHIZOPHRENIC PATIENTS 
ON THE BASIS OF REACTIVITY WITH BIAL'S ORGINOL 
REAGENT. R. P. Atwood* and Jj. P. Green. 
Dept. of Pharmacology, Yale University School 
of Medicine, New Haven, Conn. 

A comparison was made of cerebrospinal 
fluid from 30 schizophrenic and 30 non- 
schizophrenic patients, measuring total 
substances reacting with Bial's orcinol reagent. 
This reagent is used to estimate neuraminic 
acid levels (Bogoch, Arch. Neurol. & Psych. 

80: 221, 1959) although other substances 
(hexoses, pentoses and some indoles) also react 
with it. in confirmation of William and Roboz 
¢ - 17: 335, 1958), it has been observed 
that about one-half the optical density 
resulting from the reaction between cerebro- 
spinal fluid and Bial's orcinol reagent is 
attributable to reducing sugars. 

Schizophrenics were patients at Fairfield 
State Hospital, in good general health, eating 
regularly and not receiving chemotherapy. Non- 
schizophrenics were general-hospital patients 
from whom specimens were taken prior to spinal 
anesthesia. in both groups the amount of 
orcinol-reacting material in spinal fluid 
generally increased with age, as Bogoch found, 
but the relationship was not invariable. Within 
the age range 18-66 there was over 70 per cent 
overlap of two groups, one schizophrenic falling 
below the normal range, and five normals above 
the schizophrenic range. These findings are in 
conflict with those of Bogoch. A method for 


recipitati neuraminic acid from solution, 
Ei fhout prec pitating hexoses, will be described. 


1435 
CENTRAL ANTICHOLINGS TERASE AND EEG ACTIONS OF 


EPN AND MALATHION. 

« Dept. of Pharmacology 
and Therapeutics, Grad. School and Stritch 
School of Med. of loyola University, Chicago 12, 
TDlinois. 

EPN and malathion inhibit brain 
acetylcholinesterase given i.v. to dogs in sub- 
lethal and lethal doses (5 to 10 and 100 to 200 


Garth Fitzhugh, J.P.E.T., 105: 156, 1952) it 
was ascertained that inhibition was not due to 


sterases 
the liver (K.P. Dubois, D.R. Thursh and S.D. 
Murphy, J»P.B.T., 119: 208, 1957); it suggests 
moreover that the metabolite can while EPN can- 
not, penetrate across blood-brain barrier. 
Malathion causes some alerting, physostignine- 


sure and to EKG changes. 
EEG and other pharmacologic effects (see A. G. 
Karcemar, K. Blachut and S. Ridlon, this issue) 
of malathion and EPN and their anticholinester- 
ase actions is discussed. 

1 Supported in part by USPHS Grant B-1368. 
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PHYSIOLOGICAL DISPOSITION OF H3. 


ADRENALINE AND ITS PRINCIPAL METABOLITE, 


METANEPHRINE. Julius Axelrod, Hans 
Weil-Malherbe* and Robert Tomchick* 


National Institute of Wental Health, 
Bethesda, Maryland. 

The distribution of adrenaline and 
metanephrine was studied after an in. 
travenous infusion of dl 8 H3-adrenal. 
ine in cats. The amines were assayed 
separately by procedures involving 
chromatography and extraction into or. 
ganic solvents. H°-~Adrenaline was 
found to accumulate in spleen, heart, 
pituitary and adrenal gland, where its 
concentration exceeded that of plasma 
several fold. In kidney, liver, lung 
and intestines its concentration was 
of the same order as that of the plasma 
while in muscle it was lower. In 
brain, however, it did not exceed that 
expected from the blood content of this 
tissue, except in the hypothalamus, 
where small but significant amounts of 
H3-adrenaline were found. After the 
intravenous infusion of H3-adrenaline, 
the amount of H-metanephrine in plasma 
was about the same as HY-adrenaline. 
The ratio of distribution between tis- 
sue end plasma H3-metanephrine was 
greater than 1 in liver, heart, spleen, 
adrenal glands, kidney and intestines; 
about the same in lung, and less than 1 
in muscle. Negligible amounts of meta- 
nephrine were found in brain. 


1437 
FATE OF 1131-LABELED COMPONENTS OF THE FIBRINO- 
LYSIN SYSTEM. N J, L brus G 
Markus". Roswell Park Memorial Institute and 
University of Buffalo, Buffalo, New York. 

The distribution pattern and metabolic fate 
of 113l-labeled plasminogen, urokinase, strepto- 
kinase, spontaneously-, urokinase-, and strepto- 
inase activated human plasminogen, and chloro- 
form-activated bovine plasminogen was studied in 
dogs with experimentally-induced venous thrombi, 
The iodine label was placed on different compo- 
nents of the activated plasminogen complex. 
Plasmin activity was found to disappear rapidly 
from the blood stream, but radioactive plasmin 
persisted for a longer period, presumably as 
a complex with antiplasmin. Lysis of fibrin 
clots occurred much later after the complete 
disappearance of plasmin activity from the 
circulation. Plasminogen, urokinase- and 
streptokinase-activated human plasminogen 
edsorbed onto pre-existing fibrin clots. 
Chloroform- and spontaneously-activated plasmi- 
nogen did not exhibit as high a degree of 
localization onto clots. Urokinase or strepto- 
kinase, even in the presence of high circu- 
lating concentrations, did not adsorb onto 
clots. Autopsy data revealed high levels of 
radioactivity in the stomach, thyroid, and 
urine. The physiologic significance of the 
findings will be discussed. 
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OF HYDROCHLOROTHIAZIDE 
(BYDROD: In Docs. J. E. poet * 
fusso* and K. H. Seer or 
fherapeutic Re » West Point, Pa. 
jmong the compounds that have been syn- 
thesized and evaluated in our extended study 
of chlorothiazide (Fed. Proc., 16: 278, 262 and 
333, 1957) and related benzothiadiezines is the 
derivative, 6-chloro-7-sulfamyl-3,4- 
dihydro-1,2,4-benzothiadiazine-1,1-dioxide 
(generic name: hydrochlorothiazide ). Hydro- 
chlorothiezide resembles chlorothiazide qual- 
itetively in its saluretic action, but is 
several times more active in the dog. When 
given intravenously at 0.05 mg./kg., hydro- 
chlorothiezide increased excretion of sodium 
and chloride by 199 and 163 microequiv./min., 
respectively, whereas chlorothiazide at the 
game dose caused corresponding increases of 
only 68 and 10 microequiv./min. In dogs 
rendered acidotic or alkalotic by pretreatment 
with ammonium chloride or sodium bicarbonate, 
ide caused increases in elec- 
trolyte excretion that paralleled closely the 
changes observed at 10 times the dose of 
chlorothiazide. An essentially maximal re- 
sponse in salt excretion followed the adminis- 
tration of 0.3 mg./kg. orally to dogs, whereas 
3 ng./kg. of chlorothiazide wes required to 
produce maximal saluresis. Hydrochlorothia~ 
tide, like chlorothiazide,is secreted by the 
renal tubules, being cleared at a rate in ex- 
cess Of glomerular filtration. 


1439 

TOXICITY STUDIES OF A SYNTHETIC PHENANTHRENE 
(RO 2-7239) HAVING ANTI-ANDROGENIC ACTIVITY. 
Robert E. Bagdon and Lowell O. Randall, Dept. 
of Pharmacology, Hoffmann-La Roche Inc., 
Nutley, N. J. 

A synthetic phenanthrene derivative, 2-acetyl 
7-0x0-1,2,3,4,48,4b,5,6,7,9,10,10a-dodecahydro- 
phenanthrene (RO 2-7239) has been found to an- 
tagonize the androgenic and anabolic activity 
of testosterone in castrated, immature male 
rats. To obtain additional information about 
the hormonal and toxic effect of RO 2-7239, 
male and female Sprague-Dawley rats were fed 
RO 2-7239 as a dietary admixture in doses of 
25, 10, and 1 mg/kg for 16 weeks. The growth 
of male rats was not influenced, but females 
displayed a slight enhancement in growth dur- 
ing the last month of the experiment. Meas- 
uements of hematocrit, hemoglobin, total and 
differential leukocytes indicate that RO 2-7239 
does not exert adverse effects on blood cells 
and blood-forming tissues. No anti-hormonal 
activity against endogenous androgens was 
observed as measured by organ weights of 
Prostate, seminal vesicles, testes, and levator 
ani muscle. Similarly, the weights of the 
thymis, pituitary, and adrenal were not 
significantly different from normal. Repeated 
vaginal smears revealed that RO 2-7239 does 
not overtly influence estrus. The litters 
Produced by ten pairs of rats treated with 
25 mg/kg for 16 weeks were normal, and this 
first generation has been maintained on the 
Same dosage of the drug for 12 weeks without 
toxic manifestations. 
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1440 
DISTRIBUTION OF VITAMIN Bg AND ISONICOTINIC 
ACID-CARBONYL-C14-HYDRAZIDE IN MOUSE TISSUES. 
J. A. Bain and H. L. Williams*. Dept. of 
Pharmacology, Emory University, Atlanta 22, Ga. 
Previous work from this laboratory on the 
mechanism of the convulsant and antitumor 
effects of isonicotinic acid hydrazide (INH) 
has shown the appearance of new containing 
compounds in acid-soluble extracts from the 
tissues of INH treated animals. These 
compounds had been tentatively identified on 
the basis of their ion-exchange chromatographic 
behavior as pyridoxal phosphate isonicotinic 
acid hydrazone (PLPINH) ard pyridoxal iso- 
nicotinic acid hydrazone (PLINH). Additional 
confirmation of the identity of these compounds 
has now been obtained by analysis of brain, 
liver, kidney and tumors from tyucl4 treated 
mice. Radioactivity appeared in the chromato- 
graphic fractions previously identified as 
PLPINH and PLINH. Free INH, isonicotinic acid, 
and several minor unidentified fractions con- 
taining radioactivity were also detected. 


1441 
ISOLATION STRESS IN RATS AND MICE AS A 
NEUROPHARMACOLOGICAL TEST. Tes ames, 
Dept. of Pharmacology, Hahnemann Medi 
College, Philadelphia. 

White rats kept in isolation show 
unusual behavior in a few days. Oral 
reserpine suspension, 1 to 3 mg/kg, tran- 
quilized with or without usual ptosis. 
Drugs were given by stomach tube under 
ether. A simple servo-mechanism consist- 
ing of an inverted glass funnel with ether 
in cotton on the stem above enabled the 
rat to inhale anesthetic only when strong 
enough to attempt escape upward. Agita- 
tion by isolation confirms work on mice 
by Keller and Umbreit, Science, 124:723 
and Barnes, Fed. Proc. 17:347,1958. For 
human examples see Ziskind, J.A.M.A. 168: 
1427, 1958; De Sade, Letters, 1789. In 
isolated mice statistical analysis by 
Dr. J. C. Munch differentiates tranquili- 
zation from sedation. The correlation 
coefficients for 16 tranquilizing or anti- 
convulgant drugs are: tranquilizing to 
sedating r is 0.06; tranquilizing to anti- 
convulsant r is 0.52; anticonvulsant to 
sedating ris 0.22. Reserpine I.V. l 
mg/km decreased severity of electroshock 
convulsions in rabbits but wes fatal in 
75% of shocked animals. Marsealid I.P. 
inhibited electroshock in rabbits 
without fatality. 








Barrett 

1442 
HYDROCHLOROTHIAZIDE (ESIDRIX™) (su-5879), A 
NEW, POTENT, SULFONAMIDE 


ORALLY EFFECTIVE 
DIURETIC DRUG. W. E. Barrett*, R.A. sup etae 
E. and A. J. Plummer. a 
8 -, Sumit, N.J. 
The diuretic activity of 
was compared to that of chlorothiazide in six 
unanesthetized dogs. The dogs received various 
doses of each drug orally. Each dog also re- 
ceived a subcutaneous injection of 100 ml. of 
0.85% saline. Several control experiments were 
carried out at intervals on the same animals by 
administering a saline injection only. In ad- 
dition to the measurement of the water excre- 
tion during the control periods and during the 
diuretic experiments with these two drugs, the 
sodium, potassium and chloride concen- 
trations were also determined. In terms of the 
parameter measured in these studies, i.e., 


water, sodium, potassium and chloride excretion, 


hydrochlorothiazide has been found to be con- 
siderably more potent than chlorothiazide and 
to have ea much longer duration of diuretic ac- 
tivity than chlorothiazide. The general phar- 
macology of hydrochlorothiazide will be 
discussed. 


1443 
EFFECTS OF STIMULANTS AND DEPRESSANTS ON 
APPROACH=AVOIDANCE CONFLICT IN THE "TELESCOFE 
ALLEY". H. Barry III (intr. by N.J. Giarman). 
Psychology Dept., Univ., New Haven, Conn. 
A new technique for repeated tests of con- 
flict behavior was used on 16 albino rats. 
Each day an electric shock at the food cup 
started at zero amd on subsequent trials gradu- 
ally increased until the animal was deterred 
from touching the food. The progressive in- 
crease in shock was accompanied by changes in 
length of the alley and height of the food cup, 
to help the animals to anticipate the strength 
of shock. During a series of days the number 
of test trials before deterrence was highly 
consistent, with a reliability coefficient of 
96. The testing on subsequent days was pre- 
ceded by intraperitoneal injection of drugs or 
saline placebo. Alcohol (15 cc/kg of a 10% 
solution) decreased running speed in the non- 
shock trials (p <.01) but apparently decreased 
avoidance behavior more than approach, because 
the number of trials before deterrence was 
increased (B <.05). Chlorpromazine (2 mg/kg) 
slowed speed in the non-shock trials (p < .02) 
but had no effect on number of trials before 
deterrence. Two stimulants gave evidence of 
increasing avoidance behavior more than 
approach: caffeine (0 mg/kg) seemed to in- 
crease speed in the non-shock trials (p < .10) 
and to decrease the number of trials before 
deterrence (p <.20); methamphetamine (1 mg/kg) 
had no consistent effect on speed in the non- 
shock trials but greatly decreased the number 
of trials before deterrence (p < .001). 
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1444 
ANALGESIC EFFECTIVENESS OF A NEW AMINOPYRIDINE 
DERIVATIVE. Robert C. Batterman, Arthur 
Grossman* and George J. Mouratof?™. New York 
Med. College, New York, N.Y. 

Utilizing the method of comparative clini. 
cal appraisal with standard medications re- 
ported previously (Fed. Proc. 15:1396, 1956; 
ibid. 17:1368, 1958; ibid. 17:1473, 1958), 
the effectiveness of 2(beta-hydroxy phenethyl 
amino)- pyridine hydrochloride for the relief 
of pain and disability of a wide variety of 
musculo-skeletal conditions was determindd in 
155 trials in 118 ambulatory patients. pDos- 
ages of 100 mg., 200 mg., and 100 mg. with 
concomitant 300 mg. aspirin were observed in 
groups of 43, 61 and 51 subjects respectively, 
Therapy was given four times daily from 1 to 
22 weeks to note tolerance and cumulative tox- 
icity. The incidence of analgesia was 547, with 
the 100 mg. dose alone, 59% for the 200 mg, 
dose and 67% for combination with aspirin, 
Aspirin and salicylates alone are effective 
in 52 to 55%, and placebo is effective in 35 
to 46% of similar patients. The occurrence 
of untoward reactions was 18.5%, 15.7%, and 
15% fer each of the above groups respectively, 
With exception of rash and pruritus noted in 
47%, of patients, the untoward reactions were of 
no significance, Effectiveness for painful 
states other than musculo-skeletal conditions 
is under evaluation, Preliminary data sug- 
gests satisfactory analgesia for gastro- 
intestinal disorders. This aminopyridine 
derivative is a moderately potent and safe 
analgesic administered orally. 





1445 
PHARMACODYNAMICS OF 1, 1'-TRIMETHYLENE BIS (l- 
FORMYLPYRIDINIUM BROMIDE) DIOXIME (TMB-4), 
E. Bay (intr. by J. F. O'Leary). Directorate of 
Medical Research, Army Chemical Center, Mi. 

It has been shown (E. Bay et al., Proc. Soc, 
Exper. Biol. & Med. 98:107, 1958) that TMB-4 is 
a very promising adjunct to atropine as an antt 
dote in experimental anticholinesterase poison- 
ing. In unanesthetized dogs, whenever lethal 
(60 mg./kg.) or nearly lethal doses were admin- 
istered i.v., respiratory arrest was observed, 
preceded by tachypnea and tonic conyulsions, 
ending in a general muscle paralysis. In anes- 
thetized cats or dogs TMB-4 at moderate doses 
(25 mg./kg. or higher, i.v.) decreased both sy 
tolic and diastolic blood pressure. This trans 
ient hypotensive effect of TMB-4 can be attrib- 
uted mainly to its ganglionic blocking property 
which was relatively pure and uncomplicated by 
other autonomic effects. Tetraethylammonium 
was about 2 times more potent in this respect. 
Moderate doses increased the respiratory rate 
for a short period of time and transiently de- 
creases the gastrocnemius twitch height follow 
ing indirect stimulation. Larger doses (above 
50 mg./kg., i.v.) abolished the indirectly 
stimulated response of gastrocnemius muscle but 
not the direct response. Prostigmine, tensiloy 
and K ions antagonized and d-tubocurarine poter 
tiated the inhibitory effects of TMB-4 on the 
myoneural junction. This weak curare-like at- 
tion appeared to be competitive in nature. In 
dogs, erythrocyte and muscle acetylcholinester- 
ase inactivated by 2 LD50 i.v. of GB (Sarin 
were reactivated at a rélatively slow rate by 
2.5 mg./kg. of TMB-4 administered i.v. 
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Te es-REUAL EFFECTS OF CHLOROTHIAZIDE 
y.R.Beavers (intr. by W.P. Blackmore) 

t. 0 armacology, U. of Texas 
Gouthwestern Med. School, Dallas 

fhe diuretic effects of chlorothia- 
gide are well known. Nothing, however, 
ig established concerning any extra- 
renal effects of the drug. Since the 
aechanism for reported anti-hyperten- 
sive effects of chlorothiazide is not 
determined, an attempt was made to un- 
cover any effects of chlorothiazide on 
electrolytes in the nephrectomized ani- 
gel, Mongrel dogs were anesthetized and 
bilaterally nephrectomized. Nine ani- 
sals were given chlorothiazide intra- 
venously (20 mg/kg) 30 minutes after 
nephrectomy. Eight controls received no 
drug. During the two hours following,no 
differences were noted in the two 
groups with reference to changes in pH, 
hematocrit, or blood pressure. However, 
the animals receiving chlorothiazide 
showed a significant decrease in plasma 
potassium levels, im contrast to control 
animals which showed no similar de- 
crease, This suggests an effect on 
potassium transport in an extra-renal 
tissue. Studies in progress pursue this 
possibility and endeavor to determine 
its importance in regard to the anti- 
hypertensive effect of the drug. 


1447 
THE EFFECT OF TRYPSIN INHIBITORS ON THE COURSE 
OF ACUTE EXPERIMENTAL PANCREATITIS, I. T. Beck 
R, Pinter, R. D. MeKenna*, H. Griff*. Univer- > 
sity Clinic and Dept. of Medicine, Royal Vic- 
toria Hospital, McGill University, Montreal. 
Acute hemorrhagic pancreatitis in humans is 

thought to be perpetuated by autolytic pro- 
cesses catalyzed by trypsin and lipase. A num- 
ber of compounds was investigated for anti- 
tryptic and antilipolytic activity. Most of 
them were found to be devoid of such a property. 
Para-diisobutyl phenoxy ethoxy ethyl dimethyl 
benzyl ammonium chloride (Hyamine 1622) was 
found to inhibit trypsin and fibrinolysis in 
vitro, The proteolytic activity of rabbit's 
serum was also inhibited especially 6 to 12 

hours after the subcutaneous injection of the 
compound, Chymotrypsin, pepsin, and lipase 

were not inhibited, The compound was injected 
into rabbits in which pancreatitis was induced 
by injection of bile into the pancreatic duct. 
Pancreatitis was also induced in rats with 
Ethionine and the effect of Hyamine 1622 on 
these animals was studied. Results will be dis- 
cussed. 

Supported by the Banting Research Foundation, 
Toronto. 
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1448 
PHARMACOLOGIC ACTIVITY OF PHENYL-TERT.-BUTYL- 
AMINE. Bernard A. Becker (Intr. by H.C. Hodge). 
Research Department, Strasenburgh Laboratories, 
Rochester, N.Y. 

Phenyl-tert.-butylamine is a sympathomime- 
tic compound whose pharmacologic properties 
have not been described in the literature. 
Study of the sympathomimetic effects of this 
compound has yielded experimental data in 
excellent accord with predictions of activity 
based on structural relationship to evaluated 
sympathomimetic amines. The acute rat oral 
LD50 was 151 (120-190) mg./kg. Median mydriat- 
ic oral dose for mice was found to be 70 (60- 
81) mg./kg. In the anesthetized dog, the I.V. 
pressor effect of phenyl-tert.-butylamine was 
found to be about 1/200th that of epinephrine 
by the method of Goldberg et al. (J. Pharmacol. 
Exper. Therap., 108:177, 1953). The mean dur- 
ation of hypnosis of pentobarbital, 65 mg./kge, 
on mice was 74 (66-83) min. Oral administra- 
tion of phenyl-tert.-butylamine, 0.0133 m.mol. 
(21.2 mg.) per kg. body weight reduced the 
duration to 61 (51-73) min. ‘This change is not 
significant indicating a low order of central 
excitatory effect. However, in toxic doses, 
excitatory activity is seen. Hubner (Pers. 
Comm.) has reported phenyl-tert.butylamine to 
have pronounced anoretic activity. In summary, 
phenyl-tert.-butylamine possesses significant 
anoretic activity, and is a relatively weak 
sympathomimetic agent in peripheral and cen- 
tral excitatory effects. 
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AN ANALOG COMPUTER FOR ALVEOLAR VENTILATION- 
ALVEOLAR P, RESPONSE CURVES. Bellville, J.W. 
and Seed, J-., Dept. Anesthesia, Memorial 
Hospital. New York City. 

In previous work respiratory depression due 
to narcotics was assessed in terms of alveolar 
ventilation-alveolar P.,,. response curves 
which were plotted from te measurements 
of ventilation and of end expiratory Pogo both 
taken while the subject was rebreathing COs in 
a closed-circle, low resistance system (Seed, 
Wallenstein, Houde and Bellville,. Arch. int. 
pharmacodyn., 116:293,1958). In order to pro- 
vide for a more complete analysis of the venti- 
latory response to COs and in order to make it 
quicker and easier to obtain such data a system 
was devised to carry out all calculations con- 
tinuously and automatically. Exhaled CO, was 
sampled continuously with an infrared gas anal- 
yzer. Voltage output was corrected to give a 
linear response with changing CO, concentration. 
Peak corrected voltages, corresponding to end 
expiratory Poo,, were measured and stored for 
each breath used to drive a pen along the X 
axis of an X-Y plotter. Air flow was measured 
by a strain gauge as the pressure differential 
across a screen. The voltage output of the 
strain gauge was integrated and corrected to 
represent a volume BIPS. Dead space was calcu- 
lated as a function of tidal volume according 
to the cylindrical formula (Gray, Grodins and 
Carter,. J. Appl. Physiol. 9:307,1956) and was 
subtracted out. The resulting voltage was av- 
eraged and used to drive the pen along the Y 
axis of the X-Y recorder. The result is an al- 
veolar ventilation-PCo2 response curve plot. 
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PHARMACOLOGIC ANALYSIS OF THE PRESSOR 
RESPONSE TO B-PHENYLETHYLHYDRAZINE. 
Max Ben*, Max Chessin*, Jonas Gylys* 
and Marshall R. Warren. Warner- 
Lambert Research institute, Morris 
Plains, N. J. 

It has been reported (Chessin et al, 
1958) that intravenous injections of 
B-phenylethylhydrazine induced 
transient pressor responses in the 
anesthetized dog without accompanying 
tachyphylaxis. Studies were undertaken 
to investigate other cardiovascular 
effects of this drug and the possible 
mechanism of action. Drug response 
was examined following surgical 
vagotomy, removal of the carotid sinus, 
carotid artery occlusion and a combina- 
tion of these procedures. The sites of 
administration included the descending 
aorta, carotid artery, vertebral artery, 
femoral artery and vein, portal vein 
and the right and left ventricle of the 
heart. Comparison was made with the 
responses produced by acetylcholine, 
l-epinephrine and phenylethylamine 
injected into the same areas. EKG 
tracings were taken in selected 
experiments. Information was obtained 
concerning the effect of adrenergic 
blocking agents and various vaso- 
dilators on the pressor response 
elicited by B-phenylethylhydrazine. 
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INFLUENCE OF ANDROGEN ON ESTROGEN INDUCED 
DEPLETION OF PITUITARY GONADOTROPHIN. A. L. 
Beyler and G. 0. Potts (intr. by E. W. Dennis). 
Sterling-Winthrop Research Institute, 
Rensselaer, New York. 

Daily subcutaneous injections of 0.4 mg./kg. 
of estradiol into mature male rats produced 
marked depletion of pituitary gonadotrophin con- 
tent. This was determined by growth responses, 
of ovaries and uteri of immature hypophysecto- 
mized rats, to the administered pituitary homo- 
genates. Pituitaries from control male rats 
produced 4- to 5-fold increase in weight of 
these organs. Concurrent injections of testo- 
sterone propionate prevented the estrogen in- 
duced depletion of pituitary gonadotrophin. 

The extent of prevention was related to dose of 
the androgen within the range of .02 to 2 m./ 
kg./day. Pregnant mare serum gonadotrophin, 

25 and 50 I.U./kg./day, injected with estradiol 
duplicated the inhibitory action of testosterone 
propionate on the estrogen induced pituitary 
changes. A single injection of 146 meg. of 
estradiol cyclopentylpropionate to male rats 
produced pituitary gonadotrophin depletion 
which was complete 7 days after the injection 
and persisted for a total of 21 days. Daily 
injections of testosterone propionate at 2 mg ./ 
kg. from 7th to 2lst day following the injection 
of the long-acting estrogen resulted in prompt 
restoration of pituitary gonadotrophin content 
to levels which were 50% to 100% of that ob- 
served for pituitary homogenates prepared from 
non-medicated male rats. These data will be 
discussed in light of current concepts of con- 
trol of pituitary function. 
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PROTECTIVE EFFECT OF LEUKAPHERESIS Ty 
MAN AGAINST LARGE DOSE ANTI-NEOPLASTI¢ 
CHEMOTHERAPY. H.R. Bierman, K.H.Keliy 
R.L. Byron, Jr:, & G.J. Marshalr, 

for Blood Diseases and Medical Onco 
City of Hope Medical Center, Duarte, 
California, 

The mortality rate of highly malig. 
nant sarcomas of bone in children ang 
adolescents approaches 85% to 100%, 
Metastatic lesions of these sarcomas 
may respond temporarily to high doses 
of x-radiation and some alkylating 
agents but the resultant severe hemato. 
depression usually limits further ther. 
apy. Leukopoietic stimulation was in 
duced by leukapheresis in six patients 
with metastatic bone sarcomas, Large 
hematodepressant doses of HN2 (1.8 to 
4.0 mg/kg) were administered at the 
peak of leukopoiesis. Leukopenia oc- 
curred within 6 to 10 days at which 
time the marrow was markedly depleted 
and contained primarily reticulum cells 
plasma cells and intermediate lympho- 
cytes. In all instances recovery of 
the marrow was observed within 2 weeks, 
The recovery mechanism from otherwise 
lethal doses of HN2 was predictable and 
attributed to the degree of leukopoietic 
stimulation effected previously by 
leukapheresis, Marked but temporary 
regression of massive metastatic 
lesions was observed. 
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CHARACTERISTICS OF CONVULSIONS PRODUCED BY Ik 
TRA-VENTRICULAR INJECTION OF PENTYLENETETRAZOL 
AND PICROTOXIN, AND ALTERATIONS BY PENTOBARBI- 
TAL. R.P. Bircher* and S.C. Wang. Sandoz 
Pharmaceuticals, Hanover, Ned. and Dept. of 
Pharmacol,, College of Physicians and Surgeons, 
Columbia Univ., New York City. 

Permanent cannula was implanted into the 
right lateral ventricle of dogs weighing 8-12 
kgm, using a previously described method. 
(Bartelstone et.al., J. App. Physiol. 1958.) 
Four electrodes were introduced epidurally ani 
the Grass Polygraph was used to record EEG, 80 
and respiration, Pentylenetetrazol (Metrazol) 
in doses of 8 to 30 mg/kg i.v. or 3 to 10 meg 
into the lateral ventricle in unanesthetized 
dogs produce immediate motor and electric com 
vulsions, tachycardia and cardiac arrhythmias, 
slight hyperthermia, salivation, dilatation of 
pupils and nystagmus, accelerated respiration, 
but no vomiting. These effects last from 20 
to 30 min. Picrotoxin in doses of 1 to 1.5 
mg/kg i.v. or 20 to 30 ug/kg into the lateral 
ventricle of unanesthetized dogs are similarly 
active but, contrary to Metrazol, the onset of 
action is 3 to 10 min. and the duration of ac- 
tion 40 to 60 min, Pentobarbital Na 36 mg/kg, 
i.v., protects the dogs against all the effects 
of Metrazol and picrotoxin, given i.v. or in 
traventricularly, but not against the accelere 
ted respiration. Similar protection has also 
been observed in convulsions produced by Des- 
lanosid USP XV given in a dose of 0 ug in 
= ——e ventricle. (Supported by USPHS, 
B31C. 
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 OMPARATIVE ADRENOCORTICOLYTIC EFFECT OF 0,P' 
OF 


gp P,P! ISOMERS OF PERTHANE, Marvin J. 

(intr. by J. M, Coon). Dept. of 
Pharmacology, Jefferson Medical College, 
Phile., Pa. 


Technical or recrystallized Perthane (2,2- 
bis(p-ethylphenyl)-1,1-dichloroethane) ad- 
pinistered to dogs induces adrenal cortical 
atrophy in six weeks, The material consists 
principally of the p,p' isomer, but also 
contains small amounts of the o,p' isomer 
(2,2-(0-ethylpheny1, p~e+hylphenyl)-1, 1-dichloro- 
ethane and an 0,o' isomer, The adrenocorti- 
oolytic effect of perthane is similer to that 
induced by DDD (2,2-bis(p-chlorophenyl)-1,1- 
dichloroethane. The o,p' isomer of DDD 
(Cueto, C. and Brown, J. H. U. Endocr, 2, 
334, 1958) was said to be many times more 
active than p,p' material, were given 
daily doses of from 50-200 of either 
technical perthane, recrystallized p,p' isomer, 
residual oil remaining after separating p,p' 
isomer from technical material, or relatively 
pure o,p' isomer, The dogs were sacrificed 
when they became moribund or after 3-8 weeks 
of treatment and their adrenals were examined 
histologically. Recrystallized perthane was 
the most potent of the materials administered; 
the potency of the oils was dependent on the 
content of p,p' isomer, The o,p' isomer was 
nt effective in inducing adrenal cortical 


atrophy. 
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REDUCTION OF BLOOD AND TISSUE CHOLESTEROL BY 
MER-29, A CHOLESTEROL SYNTHESIS INHIBITOR. 


feme 2. lchn.Taleaahh_Lacima. Warde E. 
9 ig Es yy intr. by 
E. 


F, Van Maanen), Department of Biochemistry, 
Scientific Division, The Wm. S. Merrell Company, 
Cincinnati, Ohio. 

MER-29 is 1-[(4-diethylaminoethoxy )phenyl]- 
1-(p-tolyl )-2-(p-chlorophenyl ethanol. In rats 
oral or subcutaneous administration of MER-29 
produces a fall in plasma cholesterol. The 
maximal effect is obtained in approximately 6 
days. The minimal effective dose is 2 mg./Kg./ 
day, either orally or subcutaneously. Plasma 
phospholipid also falls, but less than cho- 
lesterol. After three months' administration of 
25 mg./Kg./day orally to male rats, cholesterol 
levels of various tissues were compared with 
controls. Plasma cholesterol was reduced 62%; 
erythrocytes, 40%; liver, 40%; skeletal muscle, 
27%; lung, 33%; and aorta, 21%. The cholesterol 
levels of brain and adipose tissue were the same 
as those of controls. Oral administration of 
MER-29 to 3 monkeys for 6 months resulted in: 
reduced plasma total cholesterol and alnha- and 
beta-lipoprotein cholesterol below controls; 
reduced plasma cholesterol/phospholipid ratios 
below controls; reduced erythrocyte cholesterol. 
No alterations occurred in plasma phospholipid, 
or alpha- and beta-lipoprotein (stainable with 
Oil Red 0) in these monkeys. In rats with bile 
fistulas, MER-29 reduced the output of cho- 
lesterol in the bile; this effect is consistent 
= decreased production of cholesterol by the 

ver , 
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ANTISPASMODIC AND OTHER PHARMACOLOGICAL PROPER] 
TIES OF 2-PROPYLPERT. TROPINIUM METHYL- 


BROMIDE (E¥-1150). 


‘ANOYL 
areid sere poe B. 
Da; * Steven Carson ! 


Be es ry ele 

In a series of tropine esters, synthesised 
by Weiner and Gordon, a high degree of anti- 
spasmodic activity was found in 2-propylpentan- 
oyl tropinium methylbromide (EN-1130). against 
acetylcholine in vitro, EN-1130 showed the 
following antispasmodic activity as compared 
with atropine sulfate (A) and homatropine 
methylbromide (HMB): guinea pig ileum, pre- 
vention - 800% A, HMB; relaxation - 1000% 
A, 5900% HMB; rabbit ileum, prevention - 14 A, 
470% HMB; relaxation - 160% A, 750% HMB; guinea 
pig trachea, relaxation - 50% A, 580% HMB. By 

in vivo charcoal meal antispasmodic test in 
rats, BN-1150 activity was 12% A and 250% Hw 
orally. By in vivo prevention of methacholine 
spasm of the mouse intestine, EN-1150 was 
Sir i et oot ta cekias ms paanio er 
A and 500% HMB orally. In prevent of 

methacholine salivation in mice, BH-1150 wes 
only 1% A and 20% HMB orally. the tic 
— of EN-1130 was 1% A and HMB orally 

rats. Thus, with an oral antispasmodic 
pobanay of: 18-O0GiA, enh: SEO-SEe: mae and un- 
desirable side-reaction activity of only 1% A 
and 20% HMB, BN-1150 had a therapeutic ratio 
at least 12 times as favorable as A or HMB. 
Gastrio ign: Magee in rats was 
equal to A. Acute 1 1 toxicity was slightly 
greater than A and HMB orally, and 4 times A 
and equal to HMB parenterally. Essentially no 
toxicity, other than transient is, was 
observed when EN-1150 was fed to rats at 160 
mg/ceg/day for 6 months. 


1457 


PIPERAZINEPENTANOL, A NEW ATARACTIC AGENT. 
Tibor Bodi, Howard A, Le Joseph Slap (intr. 
y Lewis C, $3). Department of Medicine, 

Hahnemann Medical College, Philadelphia, Pa, 

In animal studies, 4-(0-(propylthio)phenyl)- 
l-piperazinepentanol, monohydrochloride had pro- 
nounced antidesoxyephedrine, anti-hypertensive, 
and antiemetic activity, suggesting its useful- 
ness as @ tranquilizer. Thirty patients in the 
medical outpatient clinic at Hahnemann Hospital 
with various psychoneurotic states were care- 
fully studied to rule out organic disease, 
They were then given a course of piperazine- 
pentanol for periods of 4 to 10 weeks, during 
which they were seen weekly by members of the 
Psycho-pharmacological team, Signs of toxicity 
were carefully sought for. Dosages ranged from 
12.5 mge teied. to 50 mgs Geied., one patient 
received 100 mg. teied. without ill effect: 
more than 65% of the patients treated showed 
improvement. The unique property of this drug 
seemed to be its ability to calm the acutely 
anxious patient, enabling him to rest at will, 
without causing dullness of sensation, drowsi- 
ness, or hangover, so that patients were able 
to carry on normal activity while under treat- 
ment. The only untoward effects were palpita- 
tions and mild postural hypotension in several 
patients, It was concluded that this drug is 
useful in the treatment of neuroses in out- 
patients. 
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THE EFFECT OF SEROTONIN AND LSD ON THE ISOLATED 
DOG URETER. Harold H. Borgstedt (intr. by Vic- 
tor DiStefano). Dept. of Pharmacology, Univet- 
sity of Rochester Rochester, New York. 

The effects of serotonin (creatinine sulfatd 
and LSD (lysergic acid diethylamide) were stud- 
ied on the perfused isolated dog ureter with an 
apparatus which records intraluminal pressure, 
perfusion rate and longitudinal contractions 
simultaneously. Serotonin in conc. between 
1x10711y4 and 2x10°°M, when added either to the 
bath or to the perfusion fluid did not cause 
contractions in non-perfused ureters or upon 
elevation of pressure. LSD, when added to the 
bath in conc. of 0.7x10°'M or over, caused the 
ureter to respond with contractions upon ele- 
vation of pressure. The responses were similar 
to those seen with histamine. When added to 
the perfusion fluid the response was essenti- 
ally the same after an increased period of time. 
The contractions induced by LSD could not be 
abolished by serotonin, diphenhydramine (which 
does abolish histamine-induced contractions), 
atropine or dihydroergotamine in reasonable con- 
centrations. Spontaneous contractions were 
also not inhibited by serotonin. This study 
suggests some fundamental difference between 
the initiation and propagation of peristalsis 
in the gut and the ureter. 
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IPRONIAZID ON THE TOXICITY OF EPINEPHRINE, 
NOREPINEPHRINE AND SEROTONIN. Jele Borowitz* 
and Dept. of Pharmacology, North- 
western Univ. Med. School, Chicago, Ill. 

It is known that Iproniazid (IIH), inhibits 
monamine oxidase and therefore interferes with 
the oxidative deamination of exogenous epin- 
ephrine, norepinephrine and serotonin. (Shayer, 
RW. and Smiley, Role, Je BioleCheme 202: 425, 
1953; Shayer ReW. et al, Ame Je Physiol. 162: 
285, 1955; Weissbach, H., 
Psychopathe 19: 32, 1958, suppl. I. Attempts 
to demonstrate that IIH increases the pharma- 
cologic or toxic effects of these amines, how- 
ever, have been inconclusive. Our studies 
indicate that the toxicity of these amines and 
their ability to produce lenticular cataracts 
are enhanced in rats and mice by pretreatment 
with IIH. The amines are administered sub- 
cutaneously in divided doses to provide pro- 
longed elevated blood levels. These results 
reflect the importance of monamine oxidase in 
the metabolism of exogenous and perhaps endo- 
genous epinephrine, norepinephrine and sero- 
tonin. 


370 


1460 


Experiments were conducted on adult ale dg, 
and rabbits. Unanesthetized animals were cat). 
eterized, the bladders drained and washed gey. 
eral times with 0.9% saline and the drug insti). 
ed into the bladder through the indwelling ca, 
eter. Solutions were at 37°C. The animals my 
observed for gross functional changes indics. 
tive of drug absorption. Several barbi' 
were studied using the following end points; 
onget of ataxia, loss of the corneal ; 
and depression of respiration. The doseg 
caused the loss of the corneal reflex were; 
pentobarbital sodium, 150 mgm/kg; thiopental 
sodium, 200 mgm/kg; phenobarbital sodium, 
ngm/kg; and barbital sodium, 750-1000 
With a constant dose of pentobarbital 
an increase in the volume instilled into th 
bladder from 2 to 16 ml/kg delayed the onget of 
ataxia and the loss of the corneal reflex, 
With the volume constant (2ml/kg) and the co 
centration varied, the onset of effects wag ip 
versely related to the total dose administers, 
Atropine, 10 mgm/kg, caused maximal dilation of 
the pupil in 30 minutes. In rabbits the dogs 
that were effective and the functional changy 
were: atropine, 15 » Pupillary dilata- 
tion; neostigmine, 50 » fasciculations, 
gastrointestinal activity; and physostigming, 
5 mgm/kg, fasciculations, increased gastrointe 
tinal activity and secretions, miosis. (Suppor 
ed in part grant from American Medical 
Association. 
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ELECTROCARDIOGRAPHIC AND MYOGRAPHIC RESPONSES 
TO INJURY IN THE ISOLATED CHICK EMBRYO HEART. 


R. J. Boucek, W. P. Sen and G. H. 
(in by J.. Le . - of 


tr. 

School of Medicine, Miami, Florida. 

Isolated 72-hour chick embryo hearts in- 
planted in a plasma clot were monitored bys 
special single sensing arm which recorded si- 
multaneous electrical and mechanical phenomem, 
Injury potentials were inadvertently develope 
in the handling of 36 of these preparations. 
27 uninjured hearts served as controls. ‘Tex 
perature was kept constant at 29°C. Approxi- 
mate values for work and power developed vere 
determined from the displacement of the sené- 
ing arm (weight) to a maximum height. ‘the 
presence of injury correlated significantly 
with a prolongation of electrical systole, mm 
duction in rate, work and power. The inten 





sity of the injury potential could be graded 
on a I to IV basis. No correlation existed 
between the degree of the injury potential a 
the altered electrical or mechanical proper- 
ties. In the control hearts a significant 
correlation existed between cardiac rate ani 
power; this relationship was not present in 
the injured hearts. ‘These data suggest thet 
the current of injury, presumably a membrane 
phenomenon, may result in alterations in the 
mechanical behaviour of the ventricle and tt 
these changes are not related to a reduction 
in heart rate. 
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R= sos osATION oe Bi Tayo. Edvard R, Bow 
lig), jones 2 ee Herbert Mennig, 
Coleg, = tment of Pharmacology, Medical Col- 
iF lege of Virginia, Richmond, 
maledy, | the metabolism of nicotine in the human and 
Pe cath- § the anesthetized dog leads to the formation of 
ed ser | iemethylcotinine, hydroxycotinine and other 
—— metabolites as shown Palace Ries from 
this laboratory. Purificat ° cotinine 
als win | (5.(3'-pyridyl)-l-methylpyrrolidone-2) fract- 
ndica- fon of dog urine on Dowex 1(0H™) has led to 
turates | idence for the presence of three previously 
inte: undescribed Koenig positive components, with 
flex, nf 0,05, 0.11 and 0.17 (b thanol-ace- 
©e Which F tate pH 5.6) (60:15:25), Following administra- 
pt tion of cotinine the material with Rf 0.05 has 
ental F ison obtained in crystalline form, It is op- 
™ tically inactive, reacts with carbonyl reagents 
and gives a oe Scan? me cho mee 
dium, properties together th amphoteric behavior 
Py towards ion exchange resins point to the prob- 
able occurrence of ketocotinine as a metabo- 
+ lite. Oxidation of cotinine, therefore, pro- 
bao ceeds by a variety of routes which provide 
Pir 4 s for the metabolic disposal of nicotine 
stare, in the organism. 
ation of 
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PONSES PENICILLAMINE I1.: INHIBITION OF CYSTEINE DE- 
HEART. SULFHYDRASE ACTIVITY BY L-PENICILLAMINE AND 
H. RELATED COMPOUNDS. Laurence S. Bradham* and 
ami H, Vasken Aposhian. Dept. of Pharmacology, 
Vanderbilt Med. School, Nashville, Tenn. 

im In continuation of the investigation of the 
bya wetabolic and antimetabolic properties of the 
ed si- enantiomorphs of penicillamine, this sulfhy- 
enomem.—) drtyl amino acid and some of its analogs have 
velopel § been studied as possible substrates for rat 
ions. liver L-cysteine desulfhydrase. Neither L- 

‘Ten- penicillamine, at a concentration of 10.9 x 
proxi- § 105M, nor the racemic mixtures of o{-amino- 

a were — (-thiolbutyric acid, at a concentration of 3.8 
sense | *107°M, are desulfhydrated by a purified 

The preparation of this enzyme. It was found, 
ntly however, that the desulfhydration of L-cys- 
le, m § teine is inhibited by both L-penicillamine 
nten- and the racemic mixtures of o{-amino-/?-thiol- 
raded butyric acid. D-Penicillamine is not inhibi- 
sted Saar Du Vigneaud and coworkers (Arch Biochem. 
ial ani Biophys. 69: 130, 1957) have suggested that L- 
oper penicillamine inhibits certain pyridoxal-5- 
ant phosphate requiring liver transaminase systems 
e ani by forming the thiazolidine of pyrida al phos- 
t in phate and L-penicillamine. It appears that in 

thet the case of cysteine desulfhydrase, such thia- 
brane wlidine formation takes place on the surface 

n the ne enzyme since D-penicillamine -is not in- 
nd thet tory. 
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THE METABOLISM IN VITRO OF ANTITUMOR IMIDAZOLYL 
DERIVATIVES OF MERCAPTOPURINES. Edward Bresnick 
(intr. by John C. Seed). Wellcome Research 
Labs., Tuckahoe, N.Y. 

6-(1! -Methy1-4'-nitro-5!-imidagolyl)thio- 
purine (B.W. 57-322) and its 2-amino derivative 
(BW. 57-323) have demonstrated notable anti- 
tumor activity (Hitchings and Elion, Proc. Amen 
Assoc. Cancer Res. 1959). Studies with these 
compounds, in vivo, revealed the presence of 
the parent mercaptopurines as metabolites (Blion 
and Hitchings, Fed. Proc. this issue). There- 
fore the effects of tissue homogenates on sev- 
eral heterocycle thiopurines were studied. Of 
10 derivatives, only B.W. 57-322 and B.W. 57- 
323 were cleaved under these conditions. Of 
the 8 rat tissues tested, the greatest amount 
of splitting occurred with liver homogenates. 
The reaction of B.W. 57-322 with liver homogen- 
ates was demonstrated to be nonenzymatic in 
nature since 6-mercaptopurine (6-MP) production 
was not reduced by heat: the homogenates to 
100° C. for 15 min., and formation occurred 
with the trichloroacetic acid - precipitable 
liver protein as well as with the supernatant 
fraction therefrom. Mild performic acid treat- 
ment led to inactivation, implicating the sulf- 
hydryl group as the responsible factor. Reduced 
glutathione (GSH) and cysteine not only en- 
hanced 6-MP formation with liver homogenates, 
but also reacted with the drug in the absence 
of any protein; GSH was the more effective in 
this regard. The reaction of GSH with B.W. 57- 
322 proceeded more rapidly at pH 9.0 than at 
lower pH's, indicating the anion of GSH as the 
attacking group. 
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EFFECT OF STEROIDS, ACETYLCHOLINE, QUINIDINE, 
AND IONIC ENVIRONMENT ON REFRACTORY PERIOD AND 
K TRANSPORT IN ISOLATED RABBIT ATRIA, A. H. 
Briggs and W.C.Holland. Dept. of Pharmacology 
Vanderbilt Med. School, Nashville, Tenn. 
Effective refractory period (ERP) and trans- 
membrane fluxes of K*? were determined. ini- 
dine lengthened the ERP, and depressed x‘ 
efflux and influx. In high K media (2 x normal) 
the effects on ERP and influx were enhanced. 
Acetylcholine (Ach) shortened the ERP and in- 
creased efflux and influx in low K (1/4 normal) 
and Ca (1/8 normal) media. In the presence of 
high Ca (4 x normal), Ach had no effect or it 
increased ERP. Under these conditions the 
effects of Ach on K* influx were blocked, The 
synthetic steroid, 3-(30X0-17B-hydroxy-19 nor 
4 androsten-17-yl) propionic acid ¥Y -lactone 
(SC8109) inhibits aldosterone. C8109 (6 x 1077 
- 1.8 x 1074m) has a quinidine like action, in 
that it prolongs ERP, has a negative inotropic 
effect, blocks the action of Ach, terminates Ach 
induced fibrillation, and depresses the trans- 
membrane flux of K4?, Desoxycorticosterone 
acetate in comparable concentrations had a simi- 
lar, but much less, effect on ERP while delta 
1-9 flurohydrocostisone acetate and aldosterone 
had no effect. Ouabain initially increased and 
later shortened the ERP. It depresses influx 
and later increases efflux of K*2, Conclusions: 
The action of the various agents on ERP results 
from an effect on both the active and passive 
components of K and possibly Na transport. 
SC8109 may be useful clinically as an anti- 
arrhythmic agent. 
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MUSCLE RELAXING SYSTEMS OF CARDIAC TISSUE. 

F. Norman Br ARES Dept. of Physiology, Tufts 

Ve ° » Boston, Mass. 

Glycerinated psoas muscle fibers which are 

in a state of contraction in the presence of 

ATP have been found to be relaxed by an aqueous 

extract of muscle (Bendall, Nature 170: 1058, 

1952). Active muscle relaxing systems (MRS) 

have not, however, been successfully isolated 

from tissues other than rabbit skeletal muscle 

(Bendall, Proce Roy. Sore B. 12: 409, 1954 and 

5F 


Bbashi, Arch. B: ye Ba 762 410, 1958). 
Therefore a study of the conditions for 


the preparation of MRS was undertaken. These 
studies showed the MRS to be particularly sen- 
sitive to homogenization; brief (0.5 min) 
periods of homogenization with a Waring blendor 
produced maximal activity. Using 0.5 min 
periods of homogenization active MRS were pre- 
pared from the myocardium of the dog, rabbit 
and pigeon. Pigeon skeletal muscle also 
yielded an active MRS. The myocardial MRS could 
be fractionated by differential centrifugation 
into microsomal and supernatant fractions as 
reported by Briggs, Kaldor and Gergeley (in 
press) for rabbit skeletal muscle, the activity 
of the microsomal fraction being enhanced by 
the supernatant fraction. The potentiating 
action of exalate in the MRS system will be 
discussed. 


1467 
EFFECTS OF DEANOL, d-AMPHETAMINE AND ESERINE ON 
EVOKED ELECTRICAL BRAIN ACTIVITY IN RABBITS. 
Barbara B. Brown and Hanns Gangloff*. Riker 
Laboratories, Northridge, California. 
Drug-induced changes in central excitability 
were determined by measuring (1) threshold and 
duration of both EEG and behavioral response to 
brain-stem reticular formation (R.F.) stimula- 
tion, (2) threshold, duration and configuration 
of after-discharges evoked by repetitive stim- 
ulation of cortex, lateral thalamus and hippo- 
campus, and (3) the same parameters evoked by 
simultaneous stimulation of R.F. with these 
same structures. The experiments listed under 
(3) were designed to detect drug effects on the 
reciprocal interaction between the ascending 
R.F. and rhinencephalon. In control experi- 
ments no significant difference in response 
duration could be detected between stimulation 
of the structure alone and simultaneous stim- 
lation of the structure and R.F. Actions and 
differences among the 3 drugs were (1) d- 
amphetamine sulfate depressed slightly excita- 
bility levels of cortex and thalamus, and fur- 
ther, enhanced the blocking effect of R.F. 
stimulation on the response of these structures 
but had no effect on hippocampal excitability, 
(2)eserine hydrochloride exerted no influence 
on any of the parameters studied, (3)deanol (2- 
dimethylaminoethanol) hydrochloride blocked the 
interaction response between R.F. and hippocam- 
pus, but had no effect on any of the other 
responses studied. 
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1468 , 
THE EFFECT OF SHIGELLA NEUROTOXIN ON REACTION 
TIME OF ALBINO MICE TO CONTACT-HEAT STIMULI, 
Robert G. Brown” and A. Emerson. 
College of Pharmacy, Austin, Texas and Dept. of 
Pharwacology, University of Texas Medica) 
Branch, Galveston, Texas. 

Cell free filtrates from cultures of a 
rough strain of Shigella dysenteriae have been 
partially purified by precipitation, dialysis 
and clarification procedures. Given intra- 
peritoneally to albino mice, the resultant 
fraction produces paralysis, intermittent con. 
vulsive seizures and death, with no diarrhea or 
intestinal hyperemia. The course of the in- 
toxication at non-paralytic levels was quanti- 
fied by means of a contact-heat dolorimetric 
technique. Graded doses of the toxin given to 
60 mice produced a graded progressive increase 
of the reactive threshold to the painful 
stimulus of the contact-heat at 55°C. A 
linear dose-effect relationship exists for both 
the reaction time change and the lethality of 
the toxin. Ina group of 20 mice surviving a 
non-fatal dose of toxin, the mean reaction time 
remains constant for one day, then it increases 
over a period of 5 days and subsequently returns 
to the original value on the 8th day. A 2h hr. 
latent period occurs with all doses reported. 
With the stated conditions at non-paralytic 
dosage levels, Shigella neurotoxin is a pro- 
@ressive, reversible depressant. 





1469 
THE CARDIOVASCULAR ACTION OF AMOTRIPHENE (WIN 
5494, MYORDIL). T.G. Brown, Jr. and T. J. 
Green (intro. by A. M. Lands). Pharmacology 
Section, Sterling-Winthrop Research Institute, 
Rensselaer, New York. 

Amotriphene (WIN 5494, Myordil) has been 
reported to have anti-accelerator action (Fed. 
Proc. 17:383, 1958) and to be a coronary dila- 
tor (Fed. Proc. 17:17, 1958). Heart contrac- 
tile force, heart rate, the electrocardiogram 
(ECG) and arterial blood pressure were recorded 
in dogs with penthienate bromide induced tachy- 
cardia following intravenous administration of 
amotriphene. Amotriphene in doses of 2.0 to 
4.0 mg/kg was found to produce a transient but 
marked fall in blood pressure, a moderate in- 
crease in heart force, negligible effect on the 
ECG and @ significant decrease in heart rate 
which lasted for 30 to 60 minutes. In dogs 
given sub-lethal doses (0.5 to 0.75 cat units/ 
kg) of cardiac glycosides (ouabain, Digitoxin 
U.S.P., and Digitalis Tincture U.S.P.), am- 
triphene in doses of 2.0 to 6.0 mg/kg intre- 
venously was able to convert the Digitalis car- 
diac arrhythmias to a normal sinus rhythm. In 
cats using the U.S.P. Digitalis assay methods, 
amotriphene did not raise the lethal dose of 
Digitalis. In chronic toxicity studies in the 
dog and monkey, amotriphene rarely produces 
arrhythmias or conduction disturbances when 
administered orally for periods of up to one 
year. Amotriphene given orally in dogs in 
doses sufficient to produce death in 2 to 20 
days did not produce cardiac arrhythmias or 
conduction disturbances prior to death. 
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OF HEART RATE ON CARDIAC POTASSIUM 


MIANCE IN THE DOG, Thomas E. Brown (intr. by 
gM. Conzelman,Jr.) Dept. of Pharmacology, 
tniversity of Cincinnati College of Medicine. 
Cardiac K balance is in a dynamic state, an 
efflux occurring with each beat of the turtle 
wert (O'Brien & Wilde, Science 116:193,1952). 
Change of rate of the isolated guinea pig 
yotricle alters this balance within the first 
sisute (Vick & Kahn, J.Pharmacol.121:389,1957). 
In open-chest dogs and dog heart-lung prepar- 
ttioos (BLP), under Pentobarbital anesthesia, 
te coronary sinus was cannulated and cardiac 
{balance estimated from A-V difference. 
Coronary flow, estimated by measuring sinus 
flw in graduate cylinders for brief periods, 
inereases with heart rate within limits. 
keceleration of heart rate does not usually 
influence cardiac K balance in open-chest 
dogs or the non-failing HIP. Rarely, in later 
stages of the HLP, K loss resulted from 
igorease in heart rate. Failure induced by 
siditional Pentobarbital doses does not per se 
affect cardiac K balance, but during this 
failure increasing the heart rate causes a 
significant loss of cardiac K. Dihydro-ouabain 
causes @ loss of K but during its “therapeutic” 
action changes of heart rate do not affect K 


balance. 
(Supported by Life Insurance Research fund) 


1471 

TH HYPOTENSIVE ACTIVITY OF SOME DIQUATERNA- 
RIZED PIPERIDINECARBOXYLIC ACID ESTERS AND 
RELATED COMPOUNDS. J. P. Buckley, W. J. 

Kelly, W. J. Hudak and R. K. Bickerton (intr. 
by Amedeo S. Marrazzi). University of 
Pittsburgh School of Pharmacy and St. Francis 
General Hospital, Pittsburgh. 

The hypotensive activity of a series of 
diquaternarized amino alcohol esters of pi- 
petidinecarboxylic acids were investigated in 
the anesthetized normotensive rat and dog. 

The most active compounds were those having 
the side chain linked to the piperidine ring 
in the 2 position and included: beta-di- 
nethylaminoethyl-N-methyl pipecolinate di- 
methobromide (JB-591), 3-morpholinopropyl 1'- 
mthylpipecolinate dimethiodide (JB-643) and 
2-morpholinoethyl 1'-methylpipecolinate di- 
methobromide (JB-654). All three compounds 
possessed powerful ganglionic blocking proper- 
ties in cate and dogs and potentiated the 
epinephrine pressor response in dogs and were 
active when 10X the i.v. dose was administered 
orally to rats and dogs. JB-591 also blocked 
the DMPP pressor response in the rat and 
demonstrated marked central hypotensive ac- 
tivity when investigated in four dog cross- 
circulation preparations. The results of 
clinical studies with JB-591 will be dis- 
cussed, (Supported in part by a grant from 
lakeside Laboratories Inc., Milwaukee). 








1472 
HISTAMINERGIC AND NERVE 
UPON TONUS. P. H. Bulle (intr. by 
T. Koppanyi). Dept. of " 
by = » Washington, D.C. 
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was observed in 17 per cent of dogs receiving 
histamine or serotonin e Bilateral 
cervical vagotomy did not prevent this drug 
effect, whereas cervical ganglionectomy, sec- 
tioning of the cervical spinal cord, or hexa- 
methonium administration did. From these re- 
sults we concluded that in a number of dogs 
the cervical sympathetic structures contain 
bronchiclar constrictor fibers, which ean be 
stimlated by histamine or serotonin. Possible 
clinical implications of our findings will be 
discussed. 


1473 
STUDIES ON ergy IW prea ORGANS. 
A. P. A. 


ti my Institute, ate op Ma. 

Histamine has been measured in various 
organs (brain, liver, kidney, lung, heart) 
of rabbit, guinea pig and rat by the fluori- 
metric technique described in an wre Sgr id 
abstract (Shore, Burkhalter end Cohn). 
study of the gross distribution of islands 
in rabbit brain showed about equal levels in 
cerebrum, cerebellum and brain stem. The 
effect of various drugs on histamine levels 
in the various organs was determined. After 
treatment of animals with the serotonin and 
catechol amine releaser, reserpine, (rabbits) 
or the mast cell histamine releaser, compound 
48/80, (rats, rabbits), no significant lower- 
ing of histamine levels in the above-named 
organs was detected. Injection of L-histi- 
dine HCl (100 mg/kg) caused no significant 
change in the histamine levels of these 
organs even after pretreatment with the dia- 
mine oxidase inhibitor, aminoguanidine (rats) 
or the monoamine oxidase inhibitors, ipro- 
niazid or phenylisopropylhydrasine (rabbits). 








Busch 


1474 
SUPPRESSION OF GROWTH OF THE WALKER TUMOR BY 
DICHLOROPYRUVIC ACID. Harris Busch, Samir M, 
Amer* and Joseph R. Davis* (Dept. of Pharmaco- 
Togy, Univ. of 111. Col. of Med., Chicago). 
The effects of halogenated pyruvic acids on 
the growth of transplantable rat tumors were 
studied because of the similarity of these com- 
pounds to pyruvic acid, their cholinomimetic 
properties and general toxic effects (Busch et 
al, J.P.E.T. 123:48, 1958) which are similar 
to those of cytotoxic alkylating agents and 
the inhibition of lactic dehydrogenase by 
fluoropyruvic acid. Three to four days after 
implantation of the Walker 256 carcinosarcoma 
into male rats (150-220 grams), dichloropyruvic 
acid (DCP), dibromopyruvic acid (DBP) or mono- 
fluoropyruvic acid (FP) was injected intraperi- 
teonally; tumor size was measured by caliper in 
3 dimensions each subsequent day for 8 days. In 
doses of 30-90 mg/kg, FP produced no inhibition 
of tumor growth. DBP, in doses ranging from 
10-20 mg/kg, inhibited tumor growth by 50%, but 
the marked toxicity shortened the survival time 
of the tumor-bearing rats by 25%. DCP in doses 
of 55 mg/kg every other day or 70 mg/kg every 
3 days inhibited tumor growth 94.4% (S.E.+5.5%) 
in 10 animals, but did not prolong the survival 
time. The inhibition of tumor growth with neu- 
tralized DCP was 90.5% (S.E. + 5.2%) in equiva- 
lent doses to the free DCP (5 animals). In 
addition, the toxicity of the neutralized DCP 
was markedly less than that of the free acid. 


1475 
SPECTROPHOTOMETRIC DETERMINATION AND IDENTIFI- 
CATION OF BARBITURATES. Milton T. Bush, Dept. 
of Pharmacology, Vanderbilt Med. school, Nash- 
ville, Tenn. 

Since our former report (Fed. Proc. 16: 287, 
1957) the method has been refined and extended. 
By using 0.05 M instead of 0.5 M KOH (for ex- 
tracting the methylene chloride or ether ex- 
tract of urine, tissue or blood at pH 7) it is 
possible to extend the optical density differ- 
ence (ODD) studies iown to pH 6. As before, the 
KOH extract is diviisd, and one portion brought 
to pH 10 with solid boric acid. The ODD curve 
(pH 1C solution as "reference") shows a posi- 
tive peak at 260 me« and a negative peax at 239 
mt, due to the ionization of the two protons of 
the (common) barbituric acids. The high pH so- 
lution is then brought to pH 6.2 by saturating 
it with solid H3B03, used as reference solution, 
and the scan from 400 mg to 220 mis repeated. 
The ODD at 239 ms is used for quantitative es- 
timation of "barbiturate." The pH of the "sam- 
ple" solution is now lowered to about 8 (pre- 
cisely measured later) with 5 MH and the 
ODD again determined at 239 ms By the method 
of Butler (J. Amer. Chem. Soc. 77: 1486, 1955) 
the ionization constant can then be calculated 
and used to help identify the barbiturate. In 
this way phenobarbital pK' 7.3 can be readily 
distinguished from pentobarbital pK'8. Inter- 
ference by impurities in USP ether or Reagent 
methylene chloride is negligible in the pH 
range 6-10. The latter solvent extracts less of 
interfering substances from the animal source. 
(Supported in part by PHS Research Grant B-14%.) 
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DEPOSITION OF LIVER TRIGLYCERIDES BY VARIOUS 
AGENTS AND ITS PREVENTION BY ADRENERGIC BLoog, 


ING AGENTS. William M, Butler. Jr.*, Harriet 
M. Maling, Benjamin Highman and Bernard B. 


M. Ma 
Brodie. National Institutes of Health, 
Bethesda, Mi. 

Previous results from this laboratory ( 
d. + 194:590, 1958) have shown that 
infusions of norepinephrine and epinephring 
cause ventricular hypersensitivity and marked 
myocardial fatty changes in dogs. These effect, 
were prevented by the adrenergic blocking agent 
dibenzyline. The present studies show that 
adrenergic blocking agents (dibenamine, di- 
benzyline and ergotamine) also inhibit the pro. 
duction of fatty livers in rats by carbon 
tetrachloride (1.5 cc/kg s.c.), ethanol (6 
gm/kg orally), or ethionine (750 mg/kg i.p.), 
All three compounds elicited a pronounced in- 
crease in liver triglyceride content. The ip. 
crease was largely prevented by prior adminis. 
tration of the adrenergic blocking agents. The 
possibility of a common mechanism underlying 
the myocardial fatty changes elicited by cate- 
chol amines in dogs and the deposition in rats 
of liver triglycerides by other agents will be 
discussed. 


1477 
BLOCKADE OF THE HYPOTENSIVE ACTION OF SqHYDROI. 
TRYPTAMINE IN THE RABBIT, E,J, Cafruny and J, 
Cato*, Univ, of Michigan, Ann Arbor, 

The compound, tetrazotized diorthoanisidine 
(TDA), reacts in vitro with 5-hydroxytryptanin 
(S«HT), The reaction by-product does not retab 
the pressor effect of 5-HT, Studies were under 
taken to determine whether TDA could react with 
and thus block the effects of exogenously aduir 
istered 5-HT on blood pressure, Since TDA has 
been shown to have adrenergic blocking propere 
ties (Cafruny, Domino, and Beck, 

E T 124: 219, 1958) and other 
adrenergic blocking agents can reduce the pres 
sor responses to S-HI, the experiments were 
carried out using rabbits, in which the preda 
inant response to 5-HI is depressor, Dibenzyli 
does not significantly modify the depressor re 
sponse to SHI in rabbits, Blood pressure wis 
recorded from a carotid artery of animals anes 
thetized with pentobarbital, In some experi- 
ments the vagi were cut and the rabbits were 
atropinized, TDA greatly diminished or com 
pletely prevented the depressor response to 
S-HT, and simultaneously blocked the pressor 
responses to leepinephrine and l-norepinephrim 
The effects of these amines could often be ree 
stored by administration of 5-hydroxytrypto 
phane or betanaphthol, substances which react 
with TDA, or by increasing the doses of the 
amines, 
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Mr ssat OF THEOPEYLLINE PREPARATIONS USING 
oa om Pee dee 
J. Re DiPalma e He 
{iiarstory of Homan Pharmacology, Hahnemann 
Yeiical College, Philadelphia, Pa. 


4 new method for the bioassay of theophyll- 
preparations developed the EPINEPHRINE 
mer (E.T- equals 100 x Ih/Np)e When 0.25 ml. 
of 131000 is inj subcutaneous— 
symptomatic relief in a 
asthmatic, ns nee the number 
injecti when the test theo- 


reparation was also pr aa 


{ons used alone. It was found that the E. 
1, ranged from 57 to 33. Clinical effectiveness 
ws correlated with the quantity of theophyll~ 
ine When a single oral dose 
equivalent to 00 mg. of theophylline, was ad- 
inistered to normal adult subjects, as a 
e-blind, blood levels taken over }-hour 
periods indicated that pure theophylline pro- 
faced & maximum level of 5.7 gamea/nl. at 
0 aimtes. Somewhat higher levels developed 
with aminophylline. Choline theophylline 

showed low initial levels that reached a 

mximm in 2,0 minutes. A mixture of choline 
ani theophylline produced lower levels. 


E 
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MECHANISM OF HEPATOTOXICITY OF CARBON TETRA- 
CHLORIDE. Deane N, Calvert*and Theodore M, 


Ann Arbor, 
Evidence accumulating in our laboratory sug- 
gests that the mechanism of hepatotoxicity of 


tral nervous system. Our hypothesis indicates 
that stress initiated by CClq administration 
evokes a sympathoadrenal discharge and that the 


atic channels, The resulting change in blood 
flow produces an hypoxia which is manifest in 
the central area of the hepatic lobule, Simi- 


fat depots causes a mobilization of peripheral 
lipid which is carried to the liver, 
Occurs early in the toxicity and is unaccompan- 
fed by changes in function as measured by oxi- 
dation of DPN-linked dehydrogenases, oxidative 
phosphorylation, ATP-ase activation and serum 
GOI, That the primary lipid accumulation is 
not the result of inhibition of fatty acid oxi- 
dation has been demonstrated by the lack of 
effect on oxidation of fats until 8 hours after 
mxinal lipid accumulation, Experiments will 
be cited in which adrenergic blocking agents, 
adrenalectomy, hypophysectomy, reserpine pre- 
treatment and high cordotomy have been employed 
to prevent the functional changes mentioned 
thove, Experiments presented elsewhere show 
that hypoxia alone can evoke changes (but not 
av infiltration) similar to those seen with 
4. 
Supported by grant RG 4759-C2, USPHS. 
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1480 
HISTOCHEMICAL DEMONSTRATION OF DECREASED 
CHOLINESTERASE ACTIVITY IN RAT KIDNEY 
FOLLOWING ADRENALECTOMY. M. Kathleen Carter 
and Gilbert L. Marx (intr. by F. W. Schueler). 
Dept. of Pharmacology, Tulane U. Sch. of Med., 
New Orleans, La. 

It was reported previously (Greig and Carter, 
Am. J. Physiol. 178:433, 1954) that after 
adrenalectomy the cholinesterase activity in 
rat kidney decreased 36%, using the manometric 
assay procedure. In order to localize the 
sites of activity and determine where the 
cholinesterase activity is decreased, the 
histochemical method of Koelle (J. Pharm. Exp. 
Therap. 103: 153, 1951) has been employed. 
With this procedure staining for cholinesterase 
is demonstrated in the following structures of 
the normal rat kidney: (with acetylthiocholine 
as substrate) glomeruli, arteries, nerves; 
(with butyrylthiocholine as substrate) 
glomeruli, arteries, nerves, tubules. In 
kidney tissue of adrenalectomized rats, the 
staining for cholinesterase activity is de- 
creased, primarily in the glomeruli, using 
either substrate. Staining for cholinesterase 
activity is also demonstrated in kidney tissue 
of the mouse and dog. Kidney tissue of cat 
and man exhibits little staining for cholin- 
esterase and that of rabbit and guinea pig 
almost none. (Supported by Grant No. 

RG-5247 (RI) and Senior Research Fellowship 
No. SF-15-c-1, Natl. Insts. of Health, PHS.) 


1481 
GROWTH OF MYCOBACTERIUM LEPRAE MURIUM IN CELL 


CULTURE, Y. r <n, (intr. EL - an 
Rosenthal). » National 
s of Health, Bethesda, Md. 

Macrophages obtained from peritoneal cavity 
of mice were infected in vitro with the Hawai- 
ian strain of M, heprae wurium and cultivated 

in slide culture, a 5° C., in unfiltered 
horse serum (undiluted) supplemented with 10% 
spleen homogenates (spleens of young mice, 
each in 5 ml. BSS). appeared in 
good condition for 12 weeks, but the number of 
cells decreased gradually to one-seventh of the 
original Elongation of bacilli 
was observed on the 5th day and maximum length 
usually observed at 2-3 weeks. Elongation also 
appeared in media containing only filtered 
horse serum or unfiltered horse serum diluted 
with BSS, but cell populations maintained better 
with spleen supplements. In 50 sets of cultures, 
maintained 2-7 weeks, one set showed no e- 
longation; 9 an average increase of less than 
0.5 3 36 of from 0.5 to 1.5 ps and l of more 
than 1.5 1. Thenunber of bacilli increased 
twofold in 5 weeks in one experiment and 7 fold 
in 7 weeks in another, although the cell 
population was reduced to sbout one half at 
the end of each experiment. On staining with 
Ziehl-Neelsen, cells studded with bacilli 
became visible with low power objective in 
3-5 weeks, Control experiments with auto- 
Claved bacilli gave negative results. Addition 
of isoniazid to the media inhibited lengthening 
and miltiplication of bacilli. 
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A COMPARISON OF THE ANTI-RESERPINE EFFECTS OF 
CERTAIN CENTRALLY ACTING AGENTS. Graham cre 
and Barbara Bohner* Research Division, Parke, 
Davis & Ss Detroit, Mich. 

Ptosis of the eye and the tonic-extensor 
selzure response of reserpine-treated mice to 
pentylenetetrazol or caffeine stimulation have 
been investigated under the influence of the 
following types of drugs: (a) excitants -- 
desoxyephedrine and cocaine; (b) mono-amine 
oxidase inhibitors -- iproniazid, tsopropy!- 
hydrazine and o-methy!phenylethylhydrazine; 
(c) depressants -- 5,5-diphenyl hydantoin, 
mephenesin and I-(1-pheny!cyclohexy!)- 
piperidine.HC!. Data will be presented to 
show: (1) the anti-ptotic or “anti-facilitory’ 
effect of a compound as a quantitative measure 
of mono-amine oxidase inhibitory activity; 

(2) the difference in thelr modes of action 
among the various anti-tonic extensor seizure 
agents, and (3) the possible mechanism involved 
for the effects of the mono-amine oxidase 
inhibitors on seizure discharge. ' 


1483 
PHARMACOLOGIC STUDIES OF A NEW ANTITUSSIVE, 


ALPHA( DIMETHY LAMINOETHYL) -ORTHO-CHLOROBENZHY DROL 


HCl (SCH-1208, Bayer B-186). James Y. P. Chen 


and Hugh F. Biller.* Dept. of Pharmacology, Mar- 
quette Univ. School of Medicine, Milwaukee, Wis. 
Activities of antitussive drugs were compared 


in unanesthetized dogs by a modified method of 
Winter and Flataker (Proc. Soc. Exper. Biol. & 
Med., 
by a 4-min spray of N sulfuric acid. 
administration of drugs, the spray and cough 

counts were repeated at hourly intervals, and 

the per cent inhibition of the control response 


of each individual animal was taken as a measure 
In doses of 1 mg/kg, the 
average duration of 75-100% inhibition following 


of antitussive effect. 


SCH-1208, codeine, dihydrocodeine and dihydro- 
codeinone was 9, $, + and 2$ hr respectively. 
However, SCH-1208, which is non-narcotic, had a 
slower onset of maximum action than the narco- 
tics. Dextromethorphan and noscapine showed 
little activity. When given on the basis of 
their therapeutic doses, SCH-1208, codeine, di- 
hydrocodeinone, benzonatate and dimethoxanate 
(0.4, 0.5, 0.2, 1.5 and 0.8 mg/kg respectively) 
produced similar inhibition for 6, +, 
hr. SCH-1208 exhibited a longer local anesthe- 
tic action than procaine in guinea pig skin and 
cocaine on rabbit cornea. No analgesic effect 
was demonstrated. It also prolonged the sleep- 
ing time of pentobarbitalized mice. In dogs, 
rats and mice, oral doses up to 40 mg/kg were 


well tolerated, causing no vomiting or constipa- 


tion. Acute and chronic toxicity studies in 
animals indicate a good therapeutic ratio. 


81:463, 1952) in which coughs were induced 
After oral 


2, l,and 3 


376 





PHARMACOL(O¢y 


1484 
POSSIBLE RELATIONSHIPS BETWEEN THE 
OF MORPHINE- INDUCED RESPIRATORY DEPRESSION 4p 
ANALGESIA AND IN VITRO DEMETHYLATION OF 3. 
METHOXY-N-METHYL-MORPHINAN BY N-SUBSTITUTED 


ANALOGS OF 1-3-OH-MORPHINAN. H.I. Chernovt 
W. Miller and G. J. Mannering. Dept of Pharngs. 








cology, Univ. of Wis. Med. School, Madison, 
The relative ability of 1-3-OH-morphinan de. 
rivatives to inhibit the demethylation of 1.3. 
methoxy-N-methyl-morphinan by mouse liver micro 
somes was determined. In addition, the relatiy 
potencies of these agents as antagonists of mp, 
phine-respiratory depression were determined by 
intravenous titration of rabbits to respi) 
minute volume control values. A radiant heat 
method was employed to assess morphine analges) 
in rats. The various morphinan analogs were 
studied (equal moles) for an action on the ef- 
fect produced by administration of 4 mgm/kgm of 
morphine SQ,. The results indicate that there 
is a correlation between potency of the agents 
studied with respect to inhibition of demethyl. 
ation and antagonism of respiratory depression, 
In regard to antagonism of analgesia, a corre- 
lation was also noted but with two notable ex 
ceptions. The most potent inhibitor of demethy) 
ation and antagonist of respiratory depression 
was the N-propargyl analog, yet this agent pro 
duced no significant antagonism of analgesia at 
a 1:1 mole ratio. Conversely, the 3*-OH-propyl 
derivative was a relatively active agent for 
antagonism of analgesia but weak by the two 
other criteria. (Supported by a grant from th 
Wisconsin Alumni Research Foundation). 
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EFFECT OF MONOAMINE OXIDASE INHIBITORS ON 

EXPERIMENTAL CONVULSIONS. May-I Chow* ani 

Charles D. Hendley. Dept. Ology, 
her: Corp., Bloomfield, N. J. 

Prockop, Shore, and Brodie (J. Pharm. 
Therap. and Ann. N. Y. Acad. Sci., in press 
have reported that monoamine oxidase inhibiton 
(MAOI) protect rats against convulsions causel 
by supramaximal electroshock. We have noted 
anticonvulsant activity of MAOI in mice agaimt 
both electroshock and metrazol, using a serie 












of MAOI, including 1-phenyl-2-propyl hydresine 
(PIH), iproniazid, and a non-MAOI ant: 
Imipramine. In general, MAOI and Imipramine 
showed anticonvulsant activity, particularly i 
reising threshold for the tonic extensor co 
ponent of electroshock seizures. The action # 
enhanced by reserpine. When mice pretreatel 
with MAOI are given reserpine, we see 
and rise in electroshock threshold (EST). 
several hours, the characteristic depression d 
reserpine appears, with a lowering of EST. i 
example the threshold current for maximal 
seizures (MEST) in control mice is 9.5 milli- 


amperes (ma.). Reserpine lowers MEST to 5.0 
ma., PIH raises it to 12.5 m. PIH plus 
reserpine raises it to 20 ma. We concluie tit 





MAOI show weak anticonvulsant Phe os in which 
substances released by reserpine play some rol 
but the action is not directly correlated with 
MAO inhibition per se. 
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neem ON ADRENAL TUMOR-BEARING MICE. 


*, F. Ge Hofmann, and M. M. Dickie* 
3, 0 ™ 3, College of Physicians 
and Surgeons, Columbia Univ., N. Y., Ne Y. and 
2, Be Jackson Mem. Lab., Bar Harbor, Maine. 
Observations were made on dba x ce (Fl) fe- 
mle mice in which gonadeoctony had induced 
sarenccortical tumors, In comparing 19 such 
gnimls with 26 controls, body and thymus 
weights were similar but adrenal, pituitary and 
ddney weights were greater (p<0.01) in the 
tumor-bearing mice. Histologically, the hypo- 
thalami of both groups were normal, The two- 
fold pituitary enlargement in the spayed mice 
yas accompanied by a proportional increase in 
TH content. Cell-free homogenates of the 
tmors displayed a reduced capacity to convert 
progesterone=4-C14to corticosterone and desoxy- 
gorticosterone. By these indices, this malig- 
nant adrenocortical tissue did not appear to 
have an enhanced ability to secrete cortico- 
steroids. 
(This investigation was supported in part by a 


y, P. Chris 
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sorre: } research grant (C-2121) from the National Cancer 
le ex» | Institute, Public Health Service). 
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EFFECTS OF TEA AND C6 ON DIFFERENT STAGES OF 
(ANGLIONIC TRANSMISSION. W. G. Clark* and S. C. 
larvey. Univ. of Utah, Salt Lake City. = 
effects of tetraethylammonium bromide 
(TEAB) and hexamethonium chloride (C6) on 
ganglionic transmission in stages I and IV of 
Rosenblueth have been studied in the superior 
cervical ganglion of the anesthetised cat. 
The superior cervical ganglion was stimulated 
preganglionically, and isometric tension of the 
netitating membrane was recorded. If trans- 
mesion failure is the result of diminished 
production of acetylcholine (ACh) and if TEAB 
is a competitive antagonist to ACh, TEAB should 
cause more inhibition in stage IV than in stage 
I, This was the finding in about 80% of cats; 
lowever, in the remainder, the inhibition was 
about the same in both stages. As the dose of 
TRB ws increased, inhibition was increased in 
both stages in nearly parallel fashion. C6 dif- 
fered from TEAB in that it caused a mre rapid 
onset and greater degree of inhibition in Stage 
IV. Dose-inhibition curves for stages I and IV 
aloo were parallel. The relation of stimlus 
frequency to inhibition in the two stages will 
be discussed, as well as other findings. 
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ABRUPT WITHDRAWAL OF MORPHINE. Jo Cochin 
and Straty Econczon.* National 8 
Heal » Maryland. 


Recent studies have shown concomitant bio- 
chemical and pharmacological changes following 
chronic morphine administration (Cochin and 
Axelrod» J. Pharmacol.» in press). The studies 
have been extended to measure the rate of 
recovery of these parameters following abrupt 
withdrawal of morphine in the rat. Forty male 
NIH black rats were divided into five matched 
groups according to their initial response to a 
20 mg/kg test dose of morphine sulfate (MS) 
intraperitoneally. All animals were then given 
MS twice daily for 17 days» to a maximum dosage 
of 100 mg/kg b.i.d. At the end of this period 
they were abruptly withdrawn and retested for 
analgesic response. Each group was tested on a 
different day post withdrawal» i.e.» days 1» 2» 
>» 8» and 16> and then sacrificed on days 1» 3» 
S» 9 and 17» respectively» and the liver N-de- 
methylase activity was assayed. Analgesic 
response in terms of percentage of control res- 
ponse was: day 1» 1%; 2> 7%3 hs 12%; 8s 25%; 
16> 0%. Enzyme activity in terms of percent- 
age of values obtained from untreated animals 
sacrificed at the same time was: day l» 12%; 

32 1623 5s 30%; 9» 63%; 17> 103%. These 
results show that the recovery of N-demethylase 
activity is more rapid than the recovery of 
analgesic sensitivity following withdrawal of 
MS. 
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CHEMOPROPHYLAXIS OF POLIOMYELITIS USING PLANT 
MATERIALS. Kenneth W. Cochran and © H. Lucas.* 
Dept. of Ep OLY» vers: any 
Ann Arbor, and Dept. of Horticulture, Michigan 
State University, East Lansing. 

Recent research in these laboratories has 
demonstrated the existance of antiviral activity 
in a variety of plants. Mice were partially 
protected against poliomyelitis by extracts of 
such plants as mushrooms, orchids, and species 
of the genus ericum, while certain other ex- 
tracts were ve against ECHO viruses in mon- 
key kidney cell cultures. This investigation 
has been continued to elucidate the active prin- 
ciples involved, and to study additional plants 
for antiviral activity, including a search for 
less exotic sources for some of these recently- 
described agents. Mice were infected with MEF) 
poliovirus intraperitoneally and cynomolgus 

with Mahoney poliovirus orally. In view 
of the antiviral activity of apple pectin (Green 
and Woolley, J. Exp. Med. 86:55, 1946) several 
pectins were tested against poliomyelitis. Two 
of the four samples of lowmethoxy citrus pectin 
partially protected mice. Among other poly- 
saccharides tested in mice only zymosan provided 
some protection. When samples active in mice 
were tested in monkeys, zymosan appeared to have 
no effect, while low-methoxy pectin caused only 
a slight delay in the onset of paralysis. Other 
plant materials that partially protected mice 
included extracts of Populus tacamahaca, Coreop- 
sis drummondi, Eri On Sp.» Pseudotsuga 
taxifolia, and @ gesneriana. 
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ADAPTIVE RESPONSES TO FOREIGN COMPOUNDS Iy 


Cohen 


1490 
STORAGE OF ADRFNALINE AND NORADRENALINE BY 
ERYTHROCYTES. Gerald Cohen (intr. by M. J. 
Frumin), College of Physicians and Surgeons, 
Tolumbia Univ., New York, N. Y. 

When adrenaline (A) or noradrenaline (NA) is 
added to human blood at 37° C., the added cate- 
cholamine disappears from the plasma and accumu- 
lates within the erythrocytes until an equili- 
brium distribution is attained. For plasma con- 
centrations of A or NA in the range of normal 
circulating values, the equilibrium distribution 
is such that 70-85% of the catecholamine is 
stored within the erythrocytes. Bioanalytical 
assays of lysed erythrocytes have demonstrated 
that the erythrocyte catecholamine fraction re- 
tains its pressor activity. Thus accumuletion 
within erythrocytes represents a mechanism for 
limiting the action of circulating A and NA and 
a means of transport of these hormones through- 





National Heart Institute, Bethesda, Md 
Goldwater Memorial Hospital, N.Y, 
Various foreign compounds differing widely 
in chemical and pharmacological properties 
exert two distinct biochemical effects in the 


rat: 1) The stimulation of the biosynthesis of 
ascorbic acid from glucose via D-glucuronic a 
L-gulonic acids, 2) The induced synthesis of, 
liver microsomal enzyme system which N-demetty}. 
ates aminoazo dyes, Examples of compounds whig 
exert both actions are the hypnotic drugs Chig, 
etone, barbital, and phenobarbital, and the 
carcinogenic hydrocarbons, 3-methylcholanthren, 
1,2,5,6-dibenzanthracene, and 3,4-b 5 
The effect of these compounds on ascorbic acig 
biosynthesis results from increased conversion 
of glucose to Deglucuronic acid and is unrelate 





out the body in a temporarily inactive form. 
When relatively large quantities (0,5-1.0 mg.) 


of A or NA are incubated in 10 mls, blood, the. 


percentage of catecholamine stored within the 
erythrocytes at equilibrium is markedly de- 


activity. 
materials with respect to morphine will be re- 
ported. Further, the oral versus subcutaneous 


potencies of the local anesthetics in relation 


to marcotic analgetics will be discussed. 


Supported by The Upjohn Co. and USPHS 
Grant B-1079. 





to drug glucuronide formation, The polycyclic 
hydrocarbons induce the synthesis of several 

hepatic microsomal enzymes involved in the me 
tabolism of foreign compounds and are among th 
most potent compounds known for stimulating — 


these inhibitors. Similarly, when glucose 
was injected into the eye along with formal- 
dehyde, no ocular damage resulted. It is 
postulated that in methanol poisoning a 
situation analogous to temporary anoxia in the 
retina occurs in which hexokinase is inhibited 


ESSSPESSSESZER ETE TEE BES E 


creased, However, the distribution of smaller 
quantities of A or NA is not significantly af- cs. teneuparttnaer tnseutace al GUE 0 iv. 1 
fected by the presence of mg. amounts of struc- cholanthrene into adult rats causes a 50 to J} progre 
turally similar compounds such as 3-o-methyli- fold increase in the urinary excretion of hyper 
noradrenaline, 3:4-dopa, or adrenalime. ascorbic acid, The stimulatory effect of for in mas 
eign compounds on the biosynthesis of ascorbic cusoo 
acid and on the synthesis of liver microsomal ay 
enzymes is not abolished by adrenalectomy, ' 
These effects may represent a new type of re- 
sponse to foreign compounds, 

1491 1493 1495 
THE EFFECT OF SYSTEMIC ADMINISTRATION OF LOCAL THE BIOCHEMICAL LESION IN BLINDNESS DUE TO ADRENA 
ANESTHETICS ON TOOTH PULP THRESHOLDS IN METHANOL POISONING. Jack R. Cooper and SEVERA 
BABBITSi R.J. Collins*, Leo J. DeBacker* and Vincent T. Marchesi. (Introduced by P, Je 
H.H. Keasling. Dept. of Pharmacology and N. J. Giarman) Dept. of Pharmacology, Yale 
Division of Anesthesiology, Dept. of Surgery, University School of Med. New Haven, Conn. 

College of Medicine, State Univ. of Iowa, Previous investigations have revealed New Je 
Towa City. that the ocular toxicity of methanol is the 
The intravenous administration of local mediated through formaldehyde and that the (pech 
anesthetics to produce anticonvulsant, anes- retina is the primary site of attack. Using ported 
thetic or analgetic actions in man has been bovine retinal homogenates it was found that 16:34)7 
widely reported (e.g. J.£. Steinhaus and D.E. hexokinase was the glycolytic enzyme most taken 
Howland, Anesthesia and Analgesia 37, 40 sensitive to minimal concentrations of formal- § anothe 
(1958). The present studies concern the dehyde. This inhibition was of the competitiv) s-tria 
effects of systemic administration of local type and could be overcome by the addition of § adrena 
anesthetics on tooth pulp thresholds (TPT) in excess glucose. When one eye of a rabbit were a 
rabbits. Significant increases in TPT have was injected with a small amount of formal- male g 
been obtained following the administration of dehyde, ophthalmological examination disclosed § weeks, 
lidocaine, dyclonine and "Carbocain" (d, 1-N- marked retinal edema and blurred pigment  § cortic 
methyl-pipecolic acid 2, 6 dimethyl anilide) . streaks. The control eye, injected with water, averag 
Following oral administation of large doses remained entirely normal. Similar results weg cortic 
all three materials induce seizures in rabbits obtained by injecting N-acetylglucosamine, @ & After ; 
and at lower doses increase in TPT. Carbocain, competitive inhibitor of hexokinase. Subseq@t® ductio, 
however, appears to induce increases in TPT at enzymatic assay of the retinas of the rabbits § extret: 
doses much less than those causing convulsive disclosed normal glycolytic activity, as would § this d 
The relative potencies of these be predicted by the competitive nature of for th 





for a sufficiently long period to cause retina 
degeneration which may result in varying 
degrees of injury with blindness as a potential 
end-result. 
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We gI@AL CHANGES FOLLOWING INCREASES OF 
(SIRCHORMONAL CONTENT IN SELECTED BRAIN AREAS. 
it 
State Research Hos- 
pitel, Galesburg, Illinois. 
Behavioral changes are studied in dogs in- 
jected intravenously or intrarterially with 
of neurohormones. Intrarterial in- 
jections are given into carotid or vertebral 
loops prepared as follows: the two common 
grotid arteries are anastomosed side to end so 
the material injected into one carotid 
hemispheres simultaneously. The 
ion of vertebral artery is joined to 
stump of the previously severed 
artery. Material injected in this ar- 
reaches the brain through the vertebral 
dirculation. In order to limit the drug flood- 
ing to discrete brain areas, basilar, posterior 
cmmicating, anterior cerebral or middle 
cerebral arteries are previously clipped in 
different dogs. 5-HTP causes two types of 
effects according to the doses and the route of 
injection. Sedation is observed after 10 mg/kg 
iy. whereas 40 mg/kg i.v. elicits obstinate 
progression and sexual excitation. DOPA causes 
lyperkinesia, motor incoordination and changes 
in muscular tonus. These results will be dis- 
cussed in regard to the brain structures affec- 
ed by the increased neurohormonal contents. 
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ADRENAL CORTICAL SUPPRESSIVE ACTIVITY OF 
SEVERAL TRIAZINE DERIVATIVES IN THE GUINEA PIG. 


P, J. Costa, D. D. stle and I. J. 
° Co. > on Hall 
of Medicine and Dentistry, Jersey City, 


lew Jersey. 

The anti-androgenic effect of 2-amino-l)- 
(pechloroanilino) s-triazine was recently re- 

by Williamson and Shideman (Fed. Proc. 

16:37, 1957). The present study was under- 
taken to determine if this triazine and 
another (2-amino-l-(p-trifluoromethylanilino) 
s-triazine) could inhibit other categories of 
adrenal cortical activity. Both triazines 
were administered daily (i.p., 5 mg/kg) to 
male guinea pigs for periods up to three 
weeks, Both compounds induced a decrease in 
corticoid excretion. Pre-treatment values 
averaged about 200 micrograms/2l, hours 
corticoid excretion (Porter-Silber Method). 
After four days there was an average 25% re- 
duction, after 7 days, values for corticoid 
etretion fell to 50% of pre-treatment levels. 
this depression was maintained with both drugs 
for the period of drug administration. 
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1496 
BIOASSAY OF ALDOSTERONE BEFORE AND AFTER THE 
INDUCEMENT OF RENOPRIVAL HYPERTENSION. Milam S. 
Cotten and H. G. ‘ord (intr. by J. C. Rice) 
pt. of cine, University of Miss. School 
of Med., Jackson. 

The purpose of this experiment was to deter- 
mine whether a direct relationship exists bet- 
ween the level of plasma aldosterone and the 
development of hypertension in renoprival dogs. 
The control blood pressure and control (normo- 
tensive) plasma aldosterone were determined in 
6 dogs. The B.P. was determined by direct arter- 
ial puncture. The plasma aldosterone was deter- 
mined in DOCA equivalents (measured by change 
in Ne/K ratio in the urine) using bilaterally 
adrenalectomized rats as the biological system 
by the method of Llaurado. Renoprival hyper- 
tension was induced and the change in blood 
pressure and plasma aldosterone was determined 
at 3 days as previously stated. Three of the 6 
dogs had a significant increase in blood pres- 
sure (greater than 30 mm. Hg.). Aldosterone was 
not detectable in the control plasma of 5 of the 
6 dogs, a level of 0.06 mcg.% being present in 
the sixth. Three days after removal of the last 
kidney, aldosterone was detectable in the plasma 
of 3 of the dogs, 0.05, 0.28, and 0.12 mcg.% 
being present. There was no consistent rela- 
tionship between the degree of hypertension and 
the plasma level of aldosterone. The dog with 
the greatest increase in blood pressure showed 
no increase in plasma aldosterone. We conclude 
that the development of renoprival hypertension 
is independent of the plasma level of aldos- 
terone. 





1497 
CONVERSION OF 3,4-DIHYDROXYPHENYLALANINE TO 
NOREPINEPHRINE BY BRAIN HOMOGENATES. R. 
goes and Si Udenfriend. Nati 
itute, eda, 

Norepinephrine (NE) and the enzyme 3,)- 
dihydroxyphenylalanine decarboxylase have 
been demonstrated in brain and have been shown 
to be localized in the brain stem areas. Using 
radioactive procedures it was possible to 
demonstrate that fortified brain homogenates of 
several animal species can catalyze the oxida- 
tion of 3,4-dihydroxyphenylethylamine (DA) to 
NE. The DA oxidase in hypothalams and caudate 
mucleus was found to be as active as that found 
in adrenal medulla (ca 0.5-1.0 pe/g/nr). Cor- 
tex and cerebellum had activity of the order of 
the boiled controls which were about one-tenth 
as active as the unboiled brain stem homogen- 
ates. The localization of DA oxidase in brain 
stem areas is additional evidence that NE plays 
an important role in this part of the brain. 
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THE EFFECTIVENESS OF PYRIDINE-2-ALDOXIME 
METHIODIDE (2-PAM) AS AN EFFECTIVE ADJUNCT TO 
ATROPINE IN THE TREATMENT OF GB POISONING BY 
INHALATION. James W. Crook,* William S. Koon,* 
and Fred W. Oberst. U.S. tray Chemical War- 
fare Laboratories, Army Chemical Center, Md. 
Unrestrained dogs were exposed one minute 
per day for as long as 5 successive days to 
lethal concentrations (90-180 mg. /m?) of GB 
vapor. Between 1 and 2 minutes after the end 
of an exposure a mixture of 2-PAM (15 mg./kg.) 
and atropine (0.5 mg./kg.) was administered 
intravenously. This was supported by an 
intramuscular dose of 4.5 mg./kg. of atropine. 
For comparison other exposed dogs received 
either 2-PAM or atropine, or received no treat- 
ment. It was found that all exposed dogs re- 
ceiving no treatment usually died within 5 to 
10 minutes after the end of the first exposure. 
Those that received only atropine survived the 
first exposure but died after the second ex- 
posure. The results following administration 
of 2-PAM alone were the same as for dogs re- 
ceiving no treatment. The combination of 2-PAM 
and atropine resulted in survivals of all 12 
dogs after the first and the second exposure. 
One dog died after the third exposure, 2 more 
after the fourth, and one additional after the 
fifth. Seventy-five per cent of the animals 
were alive after the fifth ive exposure 
day. No severe toxic signs were observed in 
these animals 15-20 minutes after therap: 





1499 
STUDIES OF THE RELATION BETWEEN ACID-BASE 


diner tnd fH Somat. Bok of Warstst 
Ogy, ege Carolina, Charleston. 

Depressed response to intravenous sympatho- 
mimetic amines has been reported acido- 
sis (Dis. Chest 33:18, 1958; Fed. Proc. 17:362, 
1958). Under a number of conditions such as 
cardiopulmonary bypass with low total body per- 
fusion flow rates, changes in ventricular con- 
tractile force (VCF) and arterial blood pressure 
(BP) have not reflected the measured marked in- 
crements in plasma catechol amine levels. In 
the present studies measurements of VCF, BP and 
arterial pH were made in anesthetised dogs. 
Conditions were imposed such as limiting venous 
return to azygos vein flow which markedly in- 
creased the level of circulating catechol amines, 
Following restoration of the circulation there 
was usually a period of decreased pH and a reduc- 
tion in the myocardial response to injected 
epinephrine or levarterenol. This relative re- 
fractoriness to sympathomimetic amines and the 
acidosis are believed to be largely due to the 
increase in sympatho-adrenal activity. This 
conclusion was drawn from experiments 
in which infusion of either epinephrine or lev- 
arterenol elicited refractoriness to test injec- 
tions of these agents with a concomitant reduc- 
tion in pH. Correction of the acidosis had 
little effect on the inotropic responsiveness. 
With lactic acid infusions, sympathetic blockade 
increased the level of acidosis required to pro- 
duce total refractoriness to the amines. 
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ANTICONVULSANT EFFECTS OF 3-ALLYL-5-IS0 EXPERT! 
THIOHYDANTOIN (BAX 422). Jean P. Davis ani 


Edward D. Schwade (intr. by Robert M. Gesler). 
















Baxter Laboratories, Inc. 

Clinical study of the anticonvulsant 
of 3-allyl-5-isobutyl-2-thiohydantoin (BAX 
has been undertaken in 23 patients refractory MER. 
to other anticonvulsants. Twenty-one have § ‘hlori 
grand mal, with psychomotor and/or petit mal § Pneumo! 
epilepsy, 16 have psychomotor attacks and li — #d Ma 
have petit mal. Age range is from 10 to 55 § ™asure 
years. Results were observed for 3 weeks tolp Mtigrs 
months, with a dosage range from 150 mg to Lip Were de 
gm per day, and an average 300 mg to 500 m & "ts (1 
daily. Patients were given BAX 422 in 
to previous medication or it was substituted 
for one of the drugs previously used. Four 
the 23 patients have had more than 80% 
ment in seizure control, 3 have had 50 to Op *tive 
improvement, in 5 there has been less than Tespons 


attacks have occurred more frequently. duced t 
effects of dizziness or drowsiness and aqueous 
nal discomfort have been reported by a few. fiven c 
blood dyscrasias have occurred, and only one § Mtagon 
reported a rash, which cleared upon wit) we/kg 
of the drug. BAX 422 deserves further c tdrenal 
investigation in a larger number of non-re’ Oral co 
tory cases. kg and 
adrenal 
therefo 
activit 
of the | 
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- STUDIES OF SERIAL ASSAYS OF SERUM 
VITAMIN Bj CONTENT, BINDING CAPACITY, AND 
IN HEPATOCELLULAR DAMAGE. 
1. L. Davis*, R. C. Duvall*, A. H. Lawton and 
| Chow*, VA Ctr., Bay Pines, Fla., VA Hosp. 
Hopkins Univ., Baltimore, Md. 

Rerlier we reported (Davis, Duvall and Chow, 
J. Leb. & Clin. Med., 49:422, 1957) that the 
residual serum vit. B,> binding capacities of 

ts with viral hepatitis were very low,but 
rose to higher levels during the course of con- 
valescence, whereas the reverse trend was 
observed for their serum vit. B)2 contents. 
fecently, serum glutamic oxalocetic transemi- 
pase, glutamic pyruvic transaminase and iron 
determinations have become universally accepted 
tests to measure hepatocellular damage. A 

of this investigation was to study the 

relative sensitivity of these procedures in the 
early detection of liver damage as compared to 
the measurements of the serum vit. Bj levels 
and binding capacities. To this end, serial 
liver function studies were performed on serum 
smples of patients who subsequently developed 
viral hepatitis after multi-blood transfusions. 
fuch patients were followed throughout the incu 
bation, acute and convalescent stages. Compar- 
isons of the plots of ratios of serum vit. Bj? 
contents to the residual serum binding capaci- 
tles with other levels against time in weeks 
indicated many similarities as well as some 
differences. In general, the transaminase and 
vit. By2 levels paralleled each other closely 
and gave evidence of liver damage earliest. 
further observations and their possible signif- 
icance will be reviewed. 
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EXPERIMENTAL ANTI-INFLAMMATORY ACTIVITY OF 

MER-27, A SUPPRESSANT OF NONBACTERIAL PNEUMONIA. 
a * 

Robert He Davis, zh G, Gres) in,* Joyce be 

Holtkamp, Research Division, The Wm. S. Merrell 

Company, Cincinnati, Ohio. 

MER-27, or 9-(p-guanylbenzal )fluorene hydro- 
chloride, is a suppressant of nonbacterial 
pneumonia in mice (Ludwig, K. A., Ruchman, I., 
and Morray, F. J., to be published, 1958). As 
masures of anti-inflammatory activity, the 
antigranuloma and antiedema effects of MER-27 
were determined. Intact and adrenalectomized 
rats (140 - 200 gm) were used. Grarmloma tissue 
was induced by sponge pellet implantation. The 
gramlomatous growth was inhibited by subcutane- 
ms administration of MER-27 (25 - 200 mg/kge/ 
day) to intact rats. It was quantitatively less 
active and yielded a lower plateau in the dose- 
Tesponse curve than the reference agent, corti- 
sone acetate (10 - 50 mg/kg/day). Edema pro- 
duced by subplantar injection of mstard (2% 
agmeous suspension) was inhibited by MER-27, 
given orally or subcutaneously. Orally, it 
antagonized the edema after doses of 10 - 200 

to intact rats but was not active in 
adrenalectomized rats at the dose of 200 mg/kg. 
(ral cortisone acetate and hydrocortisone (5 mg/ 
kg and higher) were active in both intact and 
adrenalectomized rats. Data to date suggest, 
therefore, that MER-27 has anti-inflammatory 
activity which may be dependent on the presence 
of the adrenal gland. 
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THE BINDING OF DRUGS RELATED TO SALICYLIC ACID 
BY BOVINE SERUM ALBUMIN, Clarke Davison, 
Lillemor E, Spitzer*, and Paul K, Smith, Phar- 
macology Dept., George Washington Univ, School 
of Medicine, Washington, D, C, 

The binding by 1074 M crystalline bovine 
serum albumin of a variety of simple benzene 
derivatives has been investigated using conven- 
tional dialysis techniques, A drug concentra- 
tion range of 2.67 to 0,010 mM was employed, 
All the compounds investigated exhibited bind- 
ing curves corresponding to two types of 
interaction: one with few sites but a large 
association coefficient; the second with more 
sites but only a weak association, The former 
demonstrates the greater specificity for molec- 
ular structure of the drug, The carboxyl group 
induces the major portion of the binding seen 
in this series of compounds, but the extent is 
modified by the number and position of other 
substituents, Hydrogen bonding of the carboxyl 
group apparently plays an important role in 
such effects, since hydrogen donor substituents 
ortho to the acid grouping are most strongly 
bound, Further introduction of polar substitu- 
ents decreases the interaction, Compounds 
lacking the carboxyl group, or lacking such 
ortho substitution are much less effectively 
bound, 


1505 
LEVELS OF HEPARIN, HISTAMINE, AND 5-HYDROXY- 
TRYPTAMINE IN NEOPLASTIC MAST CELLS JN VIVO. 
S.-M. Day* and J. P. Green, Dept. of 
Pharmacology, Yale University School of Med. 
New Haven, Conn. 

During culture in vitro (Cancer Research, 
January 1959) of an ascitic mast-celi tumor, 
P-815, three strains have been developed, two 
of which were obtained by a cloning-technique. 
One of these pure strains is near diploid, the 
other tetraploid (as determined by T. S. 
Hauschka). All three strains, as well as the 
original tumor, maintain their intracellular 
levels of heparin, histamine and 5-hydroxy- 
tryptamine in tissue culture. The levels of 
Thesg three substances and the incorporation 
of § 5-sultate into heparin have been compared 
in these strains, both in the mouse and in 
vitro. Strains varied in their contents of 
these compounds.,and in their capacity to 
incorporation S~~-sulfate into heparin, but in 
all cases the amounts of heparin, histamine and 
5-hydroxytryptamine were consistently higher 
in culture than when the same strain of cells 
was grown in the muse; similarly, the 
incorporation of S~~-sulfate into heparin was 
higher in culture. in general, change in the 
levels of one of these substances was 
accompanied by a change in the same direction 
of the others. Fractionation of the cells by 
centrifugation showed that all three substances 
were associated with particulate material. 








Dayton 


1506 
RELATIONSHIP BETWEEN pKa AND RENAL EXCRETION OF 
VARIOUS PHENYLBUTAZONE ANALOGUES, : Peter G. 
Dayton*, Lawrence Berger*, T.F, YU, Leonardo E. 
Sicam*, M.A, Landrau*, Alexander B, Gutman* and 
J,J, Burns, Nat. Heart Inst., Bethesda, Md, 








Mt, Sinai and Goldwater Memorial Hospitals, N.Y. 


While studying the antirheumatic, uricosuric 
and sodium retaining properties of some 30 
phenylbutazone analogues, it was found that 
changes in structure of the drug which decrease 
the pKa markedly enhance their urinary excre- 
tion, Phenylbutazone (pK, 4.5) disappears 
slowly from plasma with a half-life of 3 days 
and less than 2% of the dose is excreted in 
urine, The p-hydroxy metabolite of phenyl- 
butazone (pKg 4.7), a p-dimethyl analogue (pK, 
4.9) and a derivative in which the butyl side 
chain is replaced by an isopropyl group (pKa 
5.5) also disappear slowly and are not excreted 
in detectable amounts in urine, Replacement of 
the side chain by an ethylsulfoxyphenyl (pKa 
2.8), an ethylsulfonephenyl (pKa 2.7), or intro- 
duction of an q-keto group (pKa 2.0), or the 
substitution of p-dimethylsulfone groups into 
the benzene rings (pKg 2.6) result in compounds 
which disappear rapidly with a half-life of 1 
to 3 hours and are excreted appreciably in 
urine (25 to 50% of the dose). Since all the 
analogues are bound to plasma proteins (at 
least 95%), it is apparent that those with a 
low pKg are excreted in urine in amounts larger 
than can be explained by glomerular filtration 
alone, suggesting their tubular secretion. It 
thus appears possible to predict the renal ex- 
— of phenylbutazone analogues from the 
PKa. 
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INHIBITION OF MORPHINE HYPERGLYCEMIA. B. De 

adt* [°) . Dept. 
of Physiol.& Pharm. U.N.D.,School of Medicine, 
Grand Forks, N.D. 

The hyperglycemia following an intravenous 
injection of morphine 5 mg/kg was determined 
in rabbits. Various agents that might be ex- 
pected to change this response were given in 
small doses that did not increase the biood 
sugar when given alone. Ephedrine 5 mg/ko3 
iproniazid 10 mg/kg; chlorpromazine 2.5 mg/kg; 
reserpine 1.0 mg/kg; meprobamate 1.0 mg/kg or 
tolbutamide 25 or 50 mg/kg were given siml- 
taneously with morphine 5 mg/kg and comparison 
was made with the effect of morphine alone. 
The animals were fasted before each weekly 
test period. The Somogyi-Nelson method was 
used for blood sugar determinations with sam 
ples taken before the injection and at inter- 
vals of 1/2, 1, 2 and l hours after the drugs 
were administered. Amine oxidase inhibitors 
such as ephedrine and iproniazid reduced mor- 
phine hyperglycemia. Reserpine and meprobamate 
also decreased morphine hyperglycemia. Tol- 
butamide, in both doses, produced some hypo- 
glycemia and had a similar effect when given 
with morphine. Chlorpromazine had very little 
effect when given with morphine and the hyper- 
glycemia resulting was essentially the same as 
that with morphine itself. 
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EFFECT OF THYROID HORMONE ON BUTYRATE 
IN VITRO. R. A. Deitrich* and D. L. Smith, 
Dept. of Pharmacology, University of Colorado 
Medical School, Denver. 

Oxidation of butyrate by rat heart 
ates from hypothyroid and euthyroid rats has 
been studied by conventional manometric tech. 
niques. Two systems have been used. The firg 
system employed was one in which heart 
ates in 0.25M sucrose were added to chilled 
Warburg flasks containing KH>PO), buffer, ; 
ATP, malate, isotonic KCl to make to volume ani 
with or without butyrate. All solutions were 
adjusted to pH 7.4 with KOH. The center well 
contained 10% KOH. Later experiments have 
shown that addition of nicotinamide results ip 
greater oxidation of butyrate, presumably by 
virtue of its DPNase inhibiting action. Added 
DPN plus butyrate was incapable of causing a 
significant increase in oxygen uptake over cop. 
trols with DPN alone added. Heart homogenates 
from thyroidectomized rats and rats treated 
with thiouracil or propylthiouracil gave value 
significantly lower than the controls. Treat. 
ment of thyroidectomized enimals with thyroxin 
partially restored the ability to oxidize buty- 
rate. Supported in part by National Heart In. 
stitute Grant #H-2664. 
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CLINICAL TRIAL OF TWO ANALGESICS: WIN, 14,098 
AND ETHOHEPTAZINE. Thomas De Kornfeld 
Louis Lasagna, Division of Clinical Pharma- 
cology, Dept. of Medicine, Johns Hopkins 
University School of Medicine, Baltimore, Md, 

Several doses of WIN 14,098 (Ethyl 4- 

phenyl- 1-£3- (Phenylamino) propyY piperidine- 
4-carboxylate dihydrochloride) were compared 
with 10 mg. morphine in the relief of post- 
operative pain. Both drugs were given par- 
enterally and alternately, in double blind 
fashion. Efficacy was gauged by subjective 
reports elicited from the patients by tech- 
nicians at intervals of 1/2, 1, 2, 3, and 4 
hours. The results indicate that on a weight 
basis, WIN 14,098 is probably at least as po- 
tent as morphine. Some nausea and vomiting 
occurred after 20 mg. doses of WIN 14,098, 
Ethoheptazine was compared with 600 mg. aspirit 
and placebo in the relief of postpartum pain, 
All medications were given orally in randomis# 
order, one treatment per patient. Efficacy w# 
measured as above. Ethoheptazine, in 75 or 
150 mg. doses, appeared inferior to aspirin. 
(Supported by grant from Comm. on Drug Addic- 
tion and Narcotics and USPHS Grant B-865(C2)): 
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WARMACOLOGY 


_ OF ISOPROTERENOL, EPINEPLRINF, & NOR- 
PINEPHRINE IN COMPLETE A-V HEART BLOCK DURING 
c 


y0SIS AND HYPERKALEMIA, A. C. deLeon, Jre, 
§, Ve Guzman, Je W. West, S. Bellet (intr. by de 


“4 &e Gen. Hosp. & Ue of Pa. 

attempt is made to determine the role of 
blood pH on the positive chronotropic effect of 

thomimetic amines on 12 adult mongrel dogs 
with heart block, Respiratory acidosis was in- 
dyed by inhalation of 20% COg & 80% 0g. Meta- 
plic acidosis was produced by IV NH4gCl and hy- 
perkalemie was induced by IV isotonic KC1 (0.4- 
0,6 o¢/kg/min). During varying degrees of 
gidosis & hyperkalemia, isoproterenol (0,25- 
iy/xg), epinephrine (0,5-2 o/cg) and norepi- 
nephrine (0-5-2 y/kcg) were given IV, The cir- 
qmflex branch of the left coronary artery was 
also catheterized and isoproterenol (0,002-0,05 
eg), epinephrine (0,025-0,1 g) and norepi- 
nephrine (0,025-0.1 a7xg) were given directly 
into the coronary artery. During acidosis, 
there was demonstrable decrease in effectiveness 
of the chronotropic action of intracoronary and 
intravenously administered sympathomimetic 
amines, The ancillary study with hyperkalemia 
showed that the decrease in pH was responsible 
for the decrease in effectiveness of the sym- 
pathomimetic amines. Furthermore, the intracor- 
onary injection of molar sodium lactate during 
acidosis showed that the local correction of pH 
in the ventricular pacemaking region 'releases' 
it from the depressant effect of acidosis and 
causes @ marked increase in idioventriculear rate, 
fhe results also suggest that the efficacy of 
WL in increasing cardiac rhythmicity is due to 
correction of acidosis, 
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{HE RENWAL EXCRETION OF STRONTIUM AND CALCIUM IN 
post. R. J. Della Rosa*, F. A. Smith*, and 


ia. : . Oo on > 
inlv. of Rochester School of Med. and Dentistry, 
Rochester, NH. Y. 
Bp tion and blood clearance rates of 
and Ca‘? have been determined in trained 
female dogs 18 to 24 hours after the simu} tan- 
eos intravenous or subcutaneous administrations 
of two isotopes. Tubular reabsorption of 
Ca"? im the normal dog is nearly complete, be- 
ing more than 99 ent of that filtered. The 
reabsorption of Sr*°? was consistently less than 
thet of calcium, averaging about 97 percent. 
measurements, using creatinine for de- 
termining glomerular filtration rate, indicated 
more rapid clearance from the plasma of the 
strontium isotope. As a result of these differ- 
ences, the excretion of is 3 to & times 
ure rapid than that of Ca"5. It will.be shown 
that this preferential clearance of Sr°? cannot 
be due entirely to differences in ultrafilter- 
thility of the two isotopes. Drastic changes in 
plasma calcium levels, as achieved by thyro- 
perathyrodectomy or injection of parathyroid ex- 
tract do mot appreciably alter the ratio of ex- 
cretion rates despite marked changes in the ab- 
solute values. These experiments indicate that 
tae “discrimination factor” favoring calcium 
wer strontium retention may reside principally 
in the kidney. 
paper on work performed under 
contract with the U.S. Atomic Energy Cosmission 





&t The University of Rochester Atomic Energy 
Project, Rochester, New York. 
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PHASE BOUNDARY THEORY AND "PERMSELEC - 
TIVE MEMBRANES". R. P. DeNise* R. Beutner 
College Osteopath. Med. & Surg. Des Moines, 
Iowa. 

The fine investigations on collodion mem- 
branes by K. Sollner (Svensk Kem. Tidsk 6-7, 
(1958)) would be more highly appreciated if 
they were considered as studies on phase 
boundary potentials; but Sollner adopts the 
theory of L. Michaelis, who denies the 
applicability of the phase boundary theory, 
because dry collodion is an insulator. 
Michaelis writes: "It would be absurd to 
suggest that water or KC] should go into 
‘solid solution’ in the dried collodion within 
minutes." In contrast, Sollner writes of 
collodion that it is "strictly speaking an 
ionizable substance of ion exchange charac- 
ter." In this way he admits the correctness of 
the phase boundary theory. He finds a strongly 
negative or positive potential produced by 
salts of organic basis, such as (C2Hs) 4NI 
(measured against KI), or by sodium salts of 
lower fatty acids, such as Na Butyrate (as 
measured against NaCl or KCl). All salt 
concentrations were equimolecular. Numerous 
other data of Sollner confirm the phase 
boundary theory. 

Supported by Research Grants of Nat. 
Heart Inst., Bethesda, Md. as well as of 
Amer. Heart Association of New York. 
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VASCULAR FRAGILITY AS A FACTOR IN THE 
HEMOSTATIC DEFECT PRODUCED BY DEXTRAN 
IN THE HAMSTER. R.G, Desai (intr. by 
D.A. Rytand) Stanford Univ. Sch. of Med. 
San Francisco, California. 

Recently described hemostatic defect 
produced by dextrans in man, has been 
evaluated using hamster cheek pouch 
technique and direct evidence has been 
presented to show that the bleeding 
defect is due to alteration in the in- 
tegrity of the vessel wall. Normal 
hematologic values for the hamster have 
been determined by routine procedures, 
and re-studied after intravenous injec- 
tions of dextrans, P.V.P., etc. All 
coagulation tests were within normal 
limits except the bleeding time. In 
vivo tests such as snake venom, negative 
pressure and microelectrode tests were 
used to detect vascular fragility. The 
immediate effects were those of hemo- 
dilution and transitory vasoconstriction 
of arterioles, together with an unex- 
plained tendency of white cells to stick 
to the endothelial wall. From 2) hours 
until the fourth day, a hemostatic 
defect was observed in the form of an 
increase in bleeding time and vessel 
wall fragility, as demonstrated by 
microelectrode tests. 








De Salva 
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EFFECTS OF ENDOCRINE DEFICIENCY ON EEG IN RATS. 
S. J. De Salva and R. A. Evans (intr. by N. 
i). Armour Pharmac. Co., Pharmacology 
Dept., Kankakee, Illinois. 

Previous studies from this laboratory have 
shown that excitability of the central nervous 
system, as measured by minimal electroshock 
seizure threshold (EST), and its response to 
drugs, is altered by the endocrine status. 
Here the effect of ablation of endocrine organs 
on EEG patterns of rats is reported. Neurohy- 
pophysectomy, adeuchypopysectomy, total 
hypophysectomy, thyroidectomy and adrenalectomy 
were performed in male rats, 2 weeks prior to 
electrode implantation and EEG recording. 
Adrenalectomized rats exhibited high voltage 
slow waves, whereas rats in other groups did 
not show definite differences in comparison to 
nonoperated controls. Hypophysectomy did not 
interfere with arousal elicited by auditory 
stimuli, in contrast to adrenalectomy. Metra- 
zol (50 mg/kg s.c.) readily induced convulsion 
in adeno- and total- hypophysectomized, but not 
in thyroidectomized rats, although EEG spikes 
were present in all instances. Strychnine 
sulfate (0. mg/kg s.c.) produced seizures 
in total hypophysectomized rata, but not in 
neuro=- or adeno-hypophysectomized, thyroid- 
ectomized or intact animals. These findings 
show that endocrine changes have a broad influ- 
ence on CNS functions: EEG changes would 
reflect variations in total activity, while the 
EST change represents only one facet of it. 
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POINT SOURCE BETA-IRRADIATION OF BONE. L.E. 
Detrick*, H.C. and T. J. Haley, Dept. 
‘and Lab. of Nuclear Medicine and fetiison Bio- 
logy, Univ. of California at Los Angeles. 
Stable Sr or Sr7° beads were implanted with- 
in the femur of CFW rats to study > amet 
due to localized radiation (330x10? to 638x1 
rep/em tissue, bead surface dosage for 6 
months). Stable beads had no effect on the bone 
and Sr7° beads did not affect the differential 
blood cell count or histology of 7 other organs. 
Although all S © femrs were fractured no can- 
cerous tissue was found. Fractured segments 
healed together by a fusiform fibrotic encapsu- 
lation centered over a mass of necrotic tissue. 
This capsule consisted of highly active perios- 
teum, profuse laminations of fibroblasts activ- 
ely differentiating into cartilagenous osteoid 
and newly formed bone. When the Sr?0 bead cap- 
sule separated from the femur, both femur seg- 
ment canals were plugged with newly developing 
bone and bone marrow filled the marrow cavities, 
being somewhat hyperplastic distal to the frac- 
ture and less dense than normal at the fracture 
end. Osteocytes were present in all iggunee of 
all preformed shaft bone. When the Sr” bead 
remained in contact with the femur a necrotic 
mass formed. Two-3 mm away the shaft bone was 
dead, avascular, acellular and eroded. Normal 
marrow appeared 6-8 mm down the shaft and small 
capillaries were seen below the necrotic cap- 
sule. Data will be presented on other dose- 
time intervals. 
Supported by Contract AT-(Ol-1)-GEN-12 with the 
USAEC. 
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EFFECTS OF SOME AMINO ACID ANALOGUES ~ 
ON AMMONIA ASSIMILATION AND ADAPT Tyg 
OXIDATION OF CITRATE, @ KETOGLUT, ‘ 
AND SUCCINATE BY PSEUDOMONAS AERDG 
Wm, E, DeTurk. Dept. of Physio 
Pharmacology, Duke Univ. Med. Center 
Durham, N, C, i 
The oxidation of citrate, @ ketogiy. 
tarate, and succinate is characterizes 
by a slow oxidation followed by a mon 
rapid linear rate, The latent periog 
is abolished by preincubation with @ 
small amount of the substrate to folly 
but not by other substrates, Ammonim 
sulfate is assimilated only during sy). 
strate oxidation, and assimilation ig 
associated with that fraction of the 
oxidation which is adaptive. 
nitrogen, assimilated during oxidation 
of one substrate, can be utilized to 
increase the oxidation of a second sy. 
strate 3 to h fold, Ten micrograms of 
methionine sulfone or gm of p- 
fluorophenylalanine inhibits the utili. 
zation of both endogenous nitrogen ané 
previously assimilated ammonia, and 
thereby inhibits assimilation, The ip. 
hibition by methionine sulfone can be 
overcome by L- and D-methionine, and 
that by p-fluorophenylalanine by Le an 
D-phenylalanine and phenyl pyruvate, 
not by tyrosine or other amino acids, 
The removal of the inhibition requires 
the presence of the intact molecule, 





C-14 PHENOBARBITAL AND S-35 PENTOTHAL IN THE 
CNS OF ADULT CATS. N, S. Domek*, C. 7 
Barlow*, and L. J. Roth. Depts. of 
cology and Neurology, Univ. of Chicago. 
Autoradiography of coronal slices and 
radioassay of 16 anatomic areas of cat brain 
demonstrate that phenobarbital and pentothal, 
like other compounds studied in these labor- 
atories (isoniazid, urea and diamox), hive 
unique distribution patterns and rates of 
penetration into the anatomic loci under co 
sideration. These findings are at variance 
with the general concept of the dynamics of 
barbiturate distribution. With phenobarbital, 
single injections produced a near constant 
level of the drug in the plasma for 6 hours, 
During this interval the cortex shows a rela 
tively constant level of activity, while the 
concentration of the drug in white mtter 
gradually increases. This demonstrates slow 
penetration of white matter by this drug, ai 
there is no direct correlation with vascula™ 








ity. Pentothal is unusual in that, unlike 
isoniazid, urea, diamox and phenobarbital, th 
distribution pattern at one and 5 minutes in 
the exsanguinated brain follows the vasaula® 
ity of brain areas. The geniculates, colli- 
culi, and cortex at these early times show 
greater activity than white matter. By 3 it 
the radioactivity of the vascular areas has 
decreased and is slightly higher than the 
of white matter which have remained relativéy 
constant. In whole brain phenobarbital was 
shown to be the sole labeled compound 

and by 3 hr pentothal comprised approximtél 
80% of the total activity. 
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a CHROMATOGRAPHIC DETERMINATION OF CO 


IN TISSUE OR BLOOD IN THE INVESTIGATION OF AIR~ 
RAFT ACCIDENT FATALITIES. A.M, Dominguez *, Le 
Vv. 


A, St Armed Forces 
tute of Pathology, Washington 25, D.C. 


The detection of CO in aircraft accident 
victims is important for two reasons. First, it 
should be eliminated as a possible contributory 
factor in the accident. Secondly, CO may be uti- 
lised to establish the sequence of events in an 
accident, e.ge, whether or not the individual 
yas alive or dead at the time a fire ensued. In 
these fatalities, blood may not be available, 
therefore, tissue must be utilized. These 
tissues often are low in extractable hemoglobin 
and may contain a low percentage of carboxy- 
hemoglobin (COHb). A rapid, sensitive and spe- 
cific method has been developed for the determi- 
nation of CO in tissue or blood employing gas 
chromatography. Blood extracted from tissue and 
containing 0.5% mg. of hemoglobin per ml. and 
10% COHb can be analyzed. Comparison of ana- 
lytical results with Roughton-Scholander micro- 

tric technique did not demonstrate any 
significant difference. Analysis of actual 
cases in which both blood and other tissues 
were available show the level of COHb can be 
accurately established by tissue examination. 
Blood and tissue CO findings obtained by this 
procedure are supported by practical experience 
in which over 600 aircraft accident cases have 
been examined. These results are in complete 
agreement with the known circumstances of the 
accident. 
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ELECTRICAL “SE IZURE-LIKE" DISCHARGE IN THE 
AMYGDALA OF DOGS FOLLOWING VARIOUS GENERAL 
WESTIETICS. E,F, Domino and S, Ueki*, Dept. of 
Pharmacology, Univ, of Michigan, Ann Arbor, 

Pure bred beagles and several beagle=like 
nongrels with chronic electrode implants in vare 
ious cortical and subcortical areas were used, 
Following light diethyl ether, cyclopropane, and 
occasionally nitrous oxide anesthesia high vole 
tage electrical discharge was observed in the 
amygdala, olfactory bulb, and portions of the 
posterior hypothalamus, The frequency and char- 
acter of this discharge varied with the depth of 
anesthesia, but was usually seen most pronounced 
during portions of the lst plane of surgical 
anesthesia, At times the electrical activity 
bore a resemblance to a seizure pattern, but at 
no time was it accompanied by any motor movement 
or followed by an isoelectric period, The elec- 
trical activity of the cerebral cortex was char- 
acteristically depressed and altered following 
general anesthetics, Preanesthetic medication 
with 1 mg/kg of morphine did not prevent these 
electrical phenomena following diethyl ether 
anesthesia, On the other hand 10 mg/kg of pent- 
sharbital did alter and reduce this activity fok 
lowing ether anesthesia, It appears that such 
high voltage synchronous discharge occurs during 
general anesthesia when the brain is at a crit- 
ical level of depression, Such "seizure=like" 
activity may appear in the amygdala of dogs both 
during descent to and recovery from the deeper 
Planes of surgical anesthesia. 

Supported by grant MY-2653, USPHS, Mental Health 
Institute, 


385 





Douglas 


1520 
STUDIES ON MEPROBAMATE METABOLISM. J.F. 
Douglas and B.J. Ludwig (intr. by F.M. 
Bereer], Wallace Yaberstories, New 
Brunswick, N. J. 

It has been shown that the mammalian 
metabolic pattern of orally administered 
meprobamate includes urirary excretion 
of unchanged drug, an oxidized deriva- 
tive (hydroxymeprobamate) and a glucu- 
ronide conjugate rger, J. Pharmacol. 
and Exper. Therap., 112, 413 (1954) and 
Walkenstein, et al, Ibid, 123, 254 
(1958)|. We have expanded the number 
of species studied and have determined 
quantitative relationships for the ma- 
jor metabolites excreted. The animals 
studied include man, mouse, guinea pig, 
rat and dog. Although all species stu- 
died have essenti« “ly similar qualita- 
tive action on the ingested drug, cer- 
tain differences occur quantitatively. 
These can be most effectively evaluated 
as relative concentration ratios of hy- 
droxymeprobamate to meprobamate. In 
our experiments the values for this re- 
lation fall into two categories: in 
man, where the ratio is about one or 
less; and in other species examined, 
where the ratio is two or higher. 

Also investigated was the variance in 
urinary excretion pattern induced by 
alternate routes of administration, 
time of voiding and urinary volume. 
Additional data pertaining to the me- 
probamate conjugate will be presented. 
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EXCITATION OF NON-MEDULLATED (C) FIBRES INA 

CUTANEOUS NERVE BY ACETYLCHOLINE AND ITS 

ANTAGONISM BY HEXAMETHONIUM. W. W. Dou 
*, Albert 


e ge of 
va University, New York. 
oline applied to the skin in various 
ways is painful. When it is injected close - 
arterially into the cat's skin it sets up a 
volley of centripetal nerve (Brown and 
Qray, ds Physiol. 107: 306, 19, Me The present 
were done to see if non-medullated 
(C) fibres were involved. The method used to 
detect and measure cpr py Cc ae (Douglas 
and Ritchie, J « 138: 19, 1957) depends 
on the aodelaticn ePhay evckad autiarenie 6 
potential by random impulses set up at their 
endings. The injection of acetylcholine (2-20 
micrograms in 0.2 ml) caused a brisk discharge 
of impulses in the two main subgroups of C 
fibres, The faster conducting subgroup has 


group is not yet known. The action of 
choline on both subgroups, however, seems to 
be direct and not secondary to smooth muscle 
contraction, for it is antagonized by hexa- 
methonium but not by atropine, When the 
sensitivity to acetylcholine has been abolished, 
the C fibre response to the physiological 
stimlus, touch, is unimpaired. 








Drinnon 
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THE MECHANISM OF THE CARDIOVASCULAR ACTION OF 
ISOXSUPRINE. and J, Yelnosky 
(intr. by B. B. Clark). Dept. of Pharm., Mead 
Johnson & Co., Evansville, Indiana 

Previous studies from this laboratory on the 
vasodilator agent, isoxsuprine, (Schmid et al., 
Fed. Proc. 17: 630, 1958; Nash et al., Fed. 
Proc. 17: 630, 1958) indicated a direct vasodi- 
lator and cardiac stimulant action. Vasodila- 
tion was due to neither an acetylcholine or a 
histamine-like effect. 


ulant effect. The relative importance of beta 
receptor stimulation was determined using the 
dichloro- analogue of isoproterenol ( 
N-isopropyl-3,4,dichlorophenethylamine HCl). 
Moran and Perkins (J, Pharmacol. Exptl. Therap. 
124: 223, 1958) showed that this agent blocks 
the cardiac stimulant actions of isoproterenol 
and appears to block specifically agents pre- 
sumed to act on beta receptors. We found that 
this compound is also a relatively specific 
blocker of the vasodilator effect of isoproter- 
enol. This agent was thus a valuable tool for 
this investigation. The blocking agent com 
pletely prevented the positive inotropic and 
chronotropic cardiac effects induced by isoxsu- 
prine while interfering with the vasodilator 
action to only a minor degree. These data 
strongly suggest that the vasodilator action of 
isoxsuprine is not dependent in any major part 
upon stimulation of beta receptors while the 
cardioacceleration and augmentation of contrac- 
tile force is due principally to beta receptor 
stimulation. 
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TION OF —— INE 

Dubin’ and S, M tone Ae 
E, coli has been shown to eR and 

c levels of putrescine (PUT) and 
spermidine (SPD) (H, Tabor, sem and C, W. 
Tabor, J. B. ge nee ar 1958) 
take up these 
from the growth medium; an sage PUT de- 
rivative has also been noted to occur in these 


cells (C. W. Tabor and maar unpublished), In 
acetylPUT 
plo) wa( CHa), 


the course of work on these compounds 
ne two forms of acetylSPD. 
eer epee and pre 
(Clie) (CHS) sie cyan Rec B)] have xs re- 
logarithmically at 
covers po ete amma tt (in 
umoles/gm, wet weight): PUT 5.5, acetylPUT 1.5, 
acetylSPD A 0.9, acety1SPD B 1,8, and SPD 1.1. 
On growth at neutral pH, the acetyl compounds 
decreased, whereas the free compounds, es- 
pecially PUT, increased. Cells grow in 1 m™ 
pti my gy (umoles per gm.): ge 
ee get » diacetylSPM 20, PUT 0.15, and 
SPD <0.05. 


acetylP 
Chem, 21:137h, 1956) and mono=- and 
(H, Bauer, unpublished), 


The possibility remained 
that these actions were due to an isoproterenol- 
like beta receptor vasodilator and cardiac stinm- 


~hydroxy- 


(SPM), 


The acetyl compounds were identified 
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EFFECTS OF DIGITOXIN, POTASSIUM CHLORIDE, = 
TUMBLING SHOCK ON PLASMA POTASSIUM LEVELS IW 
RATS. Ae Ge “os Jre*, Ge — ae and 
W. C. 
Univ. Med. Poe “Chicago, “nt 
Hyperkalemia occurs following hemorrhage 
(Kerr, 1926) or trauma (Clarke and 
1942) and has been suggested as a cause for 
shock (Qwemer and Scudder, 1938). Cardiac 
glycosides will protect rats from t 
shock (Keyl and North, 1957). On the basis of 
prior work (Hajdu and Szent-Gyorgyi, 1952; 
Schatamann, 1953; Kahn and Acheson, 1955) it 
was suggested that the protection afforded 
the cardiac glycosides was due to their general. 
ized effect upon potassium balance. The 
istration of protective doses of digitoxin ws 
found to depress the plasma K* levels of non- 
tumbled and tumbled rats. IP injection of 
non-lethal doses of KCl elevated plasma K* 
levels and made these rats more susceptible to 
tumbling. Injection of KCl in rats pretreated 
with digitoxin caused an increased plasma ft 
level greater than that seen in non-digitaliss 
animals. Digitoxin pretreatment did not sig- 
nificantly alter susceptibility of KCl treated 
rats to tumbling. It appears that the protec 
tion from tumbling afforded by digitoxin is 
not due to a generalized action on K* balance, 
(Supported by grant H-3431 of NoI.H., USP.) 
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EFFECTS OF ANALGESICS ON THREE LEVELS OF ADAP- 
TIVE BEHAVIOR IN THE WHITE RAT. R. E 
(Intro. by F. P. Luduena). aR ee 
Research Institute, Rensselaer, New York. 
Effects of five analgesics, administered 
subcutaneously to white rats, were determined 
by methods which test three levels of adaptive 
behavior to unpleasant or noxious stimli, 
Responses observed were: flicking the tail in 
response to a thermal stimlus, withdrawing 
the head from the observer's fingers, and 
pressing a lever in response to a warning 
light and tone in order to avoid receiving an 
electric shock. The obtained ED«o of codeine 
phosphate is 62.9 mg/kg on the tali-fick pro- 
cedure, 23.3 for the head-withdrawal, and 
on conditioned avoidance. Corresponding 
for meperidine hydrochloride are 34.6, 18.5 am 
23.0 for morphine sulfate 5.9, 4.0 and 2,9; 
for ketobemidone hydrochloride 1.8, 0.86 and 
1.4; and for Win lh, 465 0.06, 0.04, and 0.06 
respectively. Because of differences 
among the tests with respect to the nature of 
the stimuli presented and the manner of quan 
tifying the responses, the three EDso values 
for a given drug can not be poe i compared. 
The relative potencies, however, 
from test to test, and it would’ ee that the 
observed spinal reflex, unconditioned withdrar 
al and conditioned avoidance responses are all 
impaired at approximately the same dose of af 
analgesic. 
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IWFWENCE OF CORTISONE AND 


ADRENALECTOMY ON 
METABOLISM. H.W &c. SL gent 
Dept. of Pharmacol. ,U. ° R » 5.F. 


Control, adrenalectomized and cortisone- 
rats were given 3 mg/kg of methadone-2- 
ot vie the teal space. At 1 hr. tissue 
levels of Cl4 indicated that absorption and/or 
geretion were enhanced by cortisone and de- 
after adrenalectomy. C.N.S. levels of 
were higher than controls after adrenalect- 
ay and lower after cortisone. Except for in- 
testine, levels of all tissues examined from 
adrenalectomized animals were higher and those 
cortisone—treated r. lower than controls, 
15 & 30 min. C.N.S. levels of cortisone- 
rats were comperable to controls and 
comperable rats given an IV. infusion af 10 mg/ 
kg of methadone had high but similar C* tissue 
levels. Liver slices from the 3 types of rats 
were incubated for 1 hr. with methadone and an- 
alyzed for methyl orange reactants. Slices fron 
adrenalectomized rats showed high supernate and 
low tissue M.O. levels. The 3 types of slices 
ani bile from the 3 types of rats were subject- 
ed to countercurrent analysis which indicated 
that the in vitro and in vivo fate of the drug 
mas identical. Two metabolites and methadone 
were demonstrated in slices and bile, At this 
time, it appears that the enhanced sensitivity 
of adrenalectomized rats and the decreased 
sensitivity of cortisone-treated rats to meth- 
adone is related to the speed of passage of the 
drug through the body. (Aided by a grant from 
the N.I.H., Bethedda, Maryland. ) 
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ANALGESIC ACTIVITY OF MONOAMINE 

OXIDASE INHIBITORS. Jane Frances 
Emele*, John E. Shanaman* an rshall 
R. Warren. Warner-Lambert Research 

nstitute, Morris Plains, N. J. 

The clinical efficacy of iproniazid, 
in controlling the pain associated 
with angina pectoris, has been 
demonstrated (Cesarman, T., J. Clin. 
pper Esyohopath. 319:1,169, T9558). 

e effectiveness of monoamine oxidase 
inhibitors for the treatment of other 
types of pain has not been previously 
established. The analgesic activity 
of iproniazid, B-phenylethylhydrazine 
and other chemically-related compounds 
has been demonstrated in this 
laboratory using the phenylquinone- 
induced writhing syndrome and the 
Eddy hot plate method. The most 
active member of the series has a 
potency similar to that of codeine, 
by the above two methods. Studies 
will be presented to show that the 
analgesic activity of the monoamine 
oxidase inhibitors is not dependent 
upon the accumulation of catechol 
amines or 5-hydroxytryptamine. 
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ANTAGONISM OF EPINEPHRINE-HYPERGLYCEMIA BY 
SYMPATHOLYTIC AGENTS. George A. Emerson, 
Joe B. Nash, Yvonne E. Ring’ and Melville 
Sahyun? Dept. of Pharmacology, University 
of Texas Medical Branch, Galveston, Texas and 
Sahyun Laboratories, Santa Barbara, Calif. 
Certain sywpatholytic agents have been 
shown to be active in antagonizing hyper- 
glycemic effects of l-epinephrine. (Arch. 
internat. Pharmacodyn., 110: 1-9, 1957). 
This observation has been confirmed in 
fasted rats given graded doses of epinephrine 
and sympatholytics, and has been extended to 
include several new synthetic sywpatholytics. 
With those agents which show both sympatho- 
lytic and adrenergic effects on vascular 
muscle, at different dose levels, the in- 
hibition of epinephrine-hyperglycemia is 
apparent with low doses while these agents 
are hyperglycemic themselves with higher 
doses. 











1529 
PHARMACOLOGICAL SELECTIVITY OF DISCRETE ASPECTS 
OF SYNAPTIC TRANSMISSION. Don W. lin. Dept. 
of Pharmacology, Univ. of > City. 


By means of electrophysiological technics, 
simple experiments can be devised to study dis- 
crete aspects of spinal cord synaptic trans— 
wission, e.g., excitation, inhibition, synaptic 
recovery, and post-tetanic potentiation. Each 
of the above-mentioned aspects can be studied 
separately, and the effects of drugs on the pro- 
cesses underlying the events my be compared. 
From such comparisons it has been found that 
each aspect of synaptic transmission is suscep- 
tible to selective pharmacological manipulation. 
Examples of selectivity among centrally-acting 
drugs will be presented. The existence of such 
selectivity permits the suggestion that the 
basic processes underlying these events are 
themselves relatively independent. By appropri- 
ate testing procedures, monosynaptic and poly- 
synaptic pathways may be studied in isolation. 
Furthermre, in the mnosynaptic pathway, ortho- 
dromic and antidromic conditioning technics per- 
mit the investigation of effects of drugs on 
presynaptic and postsynaptic units, respectively. 
Information gained from effects of drugs on 
spinal cord transmission, considered in light of 
functional organisation of the spinal cord, my 
provide a basis for interpreting effects of 
drugs on more complex neuronal systems. The 
utility of spinal cord synapses as model systems 
for investigating centrally-acting drugs will be 
discussed. (Supported by grant 2 and Senior 
Research Fellowship SF-1)5, N.I.H.) 
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PHARMACOLOGICAL STUDIES OF MONOAMINE OXIDASE 
INHIBITORS. G. M. Everett, J. C. Davin* and 
J. E. P. Toman. Dept. of Pharmacology, Abbott 
Labs., No. Chicago, I11l. 

Fifty monoamine oxidase inhibitors (MOI), 
all hydrazines, have been investigated and com- 
pared with iproniazid and 2-phenylisopropyl- 
hydrazine (JB-516). These MOI fall into two 
groups regarding acute toxic effects: those 
producing ataxia and decreased activity, and 
those producing increased irritability. The 
acute effects last a few hours and are appar- 
ently not related to MO inhibition which is 
obtained with doses producing no acute effects 
and persists several days. MO inhibition 
correlates well with the response to 200 mg/kg 
dl-hydroxyphenylalanine (DOPA) given I.P. In 
MO inhibited mice, DOPA produces piloerection, 
increased activity and irritability. Controls 
show no effects with this dose of dl-DOPA. The 
d-DOPA form was inactive in doses of 1 gm/kg 
in MO inhibited mice. The transitory pilo- 
erection, irritability and increased activity 
observed with reserpine are greatly enhanced 
and prolonged after MOI. Tranquilizing re- 
serpine effects develop after a period of 
several hours. Similar results were obtained 
in rats and monkeys. Of 25 MO inhibitors test- 
ed in mice at 1, 4 and 24 hours using "psycho- 
motor", supramaximal electroshock, and metrazol 
tests, none showed anticonvulsant activity. 
Several MO inhibitors alone and in combination 
with dl-DOPA were ineffective against Tremorine 
tremor. The possible role of the catechol 
amines in the effects observed in these tests 
will be discussed. 





1531 


THE ANALEPTIC ACTION OF TERTIARY OCTYL MERCAP- 
TAM, Edward J, Fairchild and Lester D. Scheel 
(intr. 
Health Fi s., Ue 
Cincinnati, Ohio. 
Toxicity studies of organic sulfur compounds 
have shown tert. octyl mercaptan (TOSH) to be a 
potent central nervous system (CNS) stimulant 
with rapid action on motor, respiratory, and 
vasomotor centers. Toxic symptoms produced by 
TOSH are similar to those of picrotexin, i.e., 
facial twitches, pro- and retro-pulsive jerk- 
ing movements, followed by clonic and tonic sei- 
wares resulting in s and death. 
The CNS effects, produced in rats and mice by 
intraperitoneal injection and inhalation expo- 
sare, and in rabbits by intravenous injection, 
are antagonized by protective doses of barbi- 
turates. Conversely, TOSH will counteract the 
central depression induced by barbiturates. In 
addition, TOSH stimalates respiration 
chloralose anesthesia and morphine de- 
pression, but the cord-stimlating action of 
morphine synergizes the central stimlation of 
TOSH to @ convulsions. ‘Small doses (7 mg 
/xg I.¥.) TOSH are capable of stimlating the 
morphine-depressed rabbit heart. These stim- 
latory effects of TOSH are demon- 
strated by EXG recordings and respiratory pat- 
terns of rabbits poisoned with CNS depressants 
and then treated with The analeptic ac- 
tion of TOSH differs from that of known analep- 
tics in that the degree of anesthesia is not 
shortened; rather, TOSH significantly lengthens 
the period of anesthesia. 
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CHARACTERISTICS OF COBALT-INDUCED 
IN RABBITS. Laszlo L. Fekete, Walter PF, 
and Edmund Klein (intr. by J. Gordon 
Dept. of Dermatology, Harvard Med. School, jm. 
General Hospital, Boston, Mass. 

It was previously reported that an 
in serum cholesterol and in turbidity of the 
serum followed intravenous administration of 
cobalt chloride to rabbits. It was observed jy 
this laboratory that cobalt chloride produceg 
hyperlipemia to an equal degree on oral as wal) 
as on intravenous administration within 2h han, 
On comparing lipemia associated with prol, 
feeding of olive oil and lard (alimentary) wij) 
cobalt~induced hyperlipemia it was found: Jp 
alimentary hyperlipemia a proportional increay 
in cholesterol and phospholipids occurred ag 
well as an increase in neutral fat. In cobalt. 
induced hyperlipemia there was a greater in- 
crease in phospholipids than in cholesterol ip 
addition to elevated neutral fat levels, In 
alimentary hyperlipemia ultracentrifugal 
sis revealed an increase mainly of the low de. 
sity lipoproteins (above S100); in cobalt- 
induced hyperlipemia all Sp classes were nearly 
equally increased. In alimentary hyperlipemis 
inhibition of lipoprotein lipase and pancreati; 
lipase was observed only when the cholesterol 
and phospholipid values were exceedingly high 
(cholesterol above 750 mg%). In cobalt—indus 
hyperlipemia this inhibition was present even# 
cholesterol values below 100 and phospholipid 
values below 300 mg per 100 ml (control 
cholesterols averaged 5 mg%). 


Supported ant A-l1)(C7), Nat. Inst 
grvint ts and ie Sette piscasee, and by iis 
Fund, Harvard University 
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DIFFERENTIAL EFFECTS OF VARIOUS RESERPINE 
ANALOGS ON AMINES IN CENTRAL AND PERIPHERAL 
NERVOUS SYSTEMS. Kenneth F. Pinger*, F. 

* 


National Heart Institute, Bethesda, Md. 

A series of reserpine analogs has been 
studied in an attempt to differentiate the 
central and peripheral actions of these alke- 
loids and to distinguish central effects whic 
are related to changes in serotonin (HT) from 
those related to changes in norepinephrine 
(NE). It has been found that the sedative ani 
cardiovascular effects may not have a common 
mechanism, but seem to be produced independ- 
ently of each other. Thus, reserpine deplete 
peripheral stores of norepinephrine in doses 
that hardly affect the brain amines. A more 
complete separation of peripheral and central 
effects is seen with SU 3118 (carbethoxy- 
syringoyl methyl reserpate), which in daily 
doses of 50 Y/kg intravenously to rabbits ent 
dogs, depletes heart NE without affecting 
brain amines. In these doses, the compound 
elicits no sedation but causes bradycardia, 

a moderate fall in blood pressure and a marke 
diminution of the carotid occlusion reflex. — 
Considerably higher doses of SU 3118 cause & 
drop in brain HT and NE and elicit sedation. 
A separation of effects on the stores of ME 
and HT in brain has been achieved with methyl- 
18-0(3-dimethylamino benzyl) reserpate 

(SU 5171). In non-sedative doses, this com 
pound can cause a marked release of NE but only 
a slight release of HT. Sedation seems to b# 
related to the release of HT and appears to ¥ 
independent of the release of NE. 
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"casts OF COBALT ON THE RED CELL VOLUME AND 
MARROW CYTOLOGY OF THE ADRENALECTOMIZED 
INTACT DOG. James W. Fisher (intr. by 
yF. Cantrell). Dept. Pharmacology, Univ. of 
Iotisville Med. Sch., Louisville, Ky. 
Adrenalectomized and intact female dogs 
yere injected daily (i.p.) with cobalt alone 
for 30 days. Adrenalectomized dogs were injec- 
ted for an additional period with a combination 
of cobalt and hydrocortisone. Hematocrit, he- 
bin, RBC count and body weight were mea- 
gyred at 10 day intervals, while total RBC vol- 
me, femoral bone marrow myelograms and total 
meleated bone marrow cellularity were deter- 
ined on the day following the last injec- 
tion in each dog. Intact dogs responded to 
cobalt injections with a significant increase 
in hematocrit, RBC count, hemoglobin, RBC vol- 
me and erythroid precursors within femoral 
pone marrows, while the blood picture and bone 
narrow cytology of adrenalectomized dogs injec- 
ted with cobalt were not significantly differ- 
ent from those of desoxycorticosterone main- 
tained adrenalectomized dogs. Treatment of 
adrenalectomized dogs with a combination of 
cobalt, hydrocortisone and DCA tended to sup- 
press the myeloid hyperplasia seen in the 
bone marrows from DCA maintained adrenalecto- 
nized dogs. These data are interpreted to 
mean that an adequate supply of adrenocortical 
hormones is necessary for the hematopoietic 
response to cobalt. (Supported in part by Grants 
from Heart Assoc. Louisville and Jefferson 
County, Ky. and Lloyd Bros., Inc., Cinc.,0.) 
#Present address: Dept. Pharmacology, Univ. 
Tennessee Med. Units, Memphis, Tenn. 
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ACTION OF DICHLOROISOPROTERENOL (DCI) ON 
DOG HEART-LUNG PREPARATIONS AND ON ISO- 
LATED GUINEA-PIG ATRIA, W, W. Fleming and 
DF, Hawkins (intr. by O. Krayer). Dept. of 
Pharmacology, Harvard Med. School, Boston, Mass. 
In doses below 2 ug, injected into a blood volume 
of about 1 litre, DCI was inactive on the heart-lung 
preparation, and did not alter epinephrine effects. 
Five wg - 3 mg DCI acted as a sympathomimetic 
amine, having positive chronotropic and inotropic 
effects, decreasing atrio-ventricular conduction 
time, and increasing coronary flow. Maximum 
increases of 50-60 beats/min were obtained with 
1-3 mg of DCI, which may be compared with the 
maximum response of about 100 beats/min obtain- 
able with ephedrine in similar doses. In the dose 
range where DCI had sympathomimetic properties 
it interacted with epinephrine, exhibiting competitive 
dualism (Ariéns et al, Pharmacol, Rev, 9:218, 1957). 
larger amounts of DCI, 7-40 mg, had a secondary 
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depressant action similar to that of ephedrine 

(rayer and Ourisson, J, Pharmacol, 112:341, 1954). 
in the presence of these high doses of DCI, which 
themselves produced some reduction of heart rate 
and cardiac output, and a rise in right atrial pres- 
sure, the positive chronotropic action of epinephrine 
was abolished and the latter drug in fact caused a 
transient decrease in rate. In spontaneously beating 
isolated guinea-pig atria, DCI, 0. 001-1. 0 ug/ml, 
caused acceleration up to a maximum increase of 
20-30 beats/min, and interatted with epinephrine in 
competitive dualism. 
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PURIFICATION OF A TRITIUM-EXCHANGE LABELED STER- 
OID. J. R. Florini (intr. by Earl H. Dearborn) 
Experimental Therapeutics Research, Lederle Lab- 
oratories Division, American Cyanamid Company, 
Pearl River, New York 

As a partial evaluation of the Wilzbach tri- 
tium exchange technique (J. Am. Chem. Soc., 79 
1013, 1957) for use in pharmacological and meta- 
bolic studies, a 1.4 g. portion of triamcinolone 
(9a-fluoro-116 160,170, 21-tetrahydroxy-1,4-preg- 

ene-3,20-dione) was exposed to 2.3 curies of 
= at 27° C. and 0.39 atm. for two weeks; resul- 
tant specific activity was 270 millicuries/gram. 
The labeled steroid was purified by two extended 
countercurrent distributions followed by several 
recrystallizations. Ultimately, 195 mg. of tri- 
amcinolone having a specific activity of 0.68 
millicuries/gram was obtained. 

The radiochemical purity and authenticity of 
the isolated steroid were established by the 
following criteria: 1) Constant specific activ- 
ity through three recrystallizations. 2) Ultra- 
violet and infrared spectra identical to authen- 
tic triamcinolone. 3) No depression of mixed 
melting point with authentic triamcinolone. 4) 
Paper chromatographically identical to triamcin- 
olone in two systems. 5) Biological activity 
(thymis involution, liver glycogen, pellet gran- 
uloma, Nat and K+ excretion) identical with tri- 
amcinolone at the same dose level. 6) Theoreti- 
cal peak obtained upon 2000 transfer countercur- 
rent distributions. 7) At least one urinary 
metabolite of approximately the same specific 
activity as the administered steroid. 8) No 
appreciable exchange of tritium with solvents. 
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HISTOCHEMICAL DEMONSTRATION OF THE INHIBITORY 
EFFECT OF d-LYSERGIC ACID DIETHYLAMIDE (LSD) 
AND ITS CONGENERS ON BRAIN CHOLINESTERASES. 
V. Foldes*, E. K. \*, E. G. Erdos* and 
. Fe es. 2 0 ogy, Mercy 

Section on Anesthesiology, Dept. 
of Surgery, University of Pittsburgh School of 
Medicine, Pittsburgh, Pa. 

The inhibitory effect of LSD and d-2-brom- 


various areas of human and rabbit brain was 
investigated by Koelle's histochemical method, 
Both ISD and BOL completely inhibited the 
hydrolysis of AcThCh in a concentration of 
3.3 in most areas of human and rabbit 
brain investigated. Their effect varied to 
some extent with the length of the incubation 
time and was inversely proportional to the 
cholinesterase activity of the areas involved. 
In some areas with low cholinesterase activ- 
ity, caused considerable inhibition even 
in 1 concentration. ISM and 5-hydroxy- 

t » &@ well known ISD antagonist, up 
to 10°/M concentration had no inhibitory 
effect on cholinesterases in histochemical 
preparation. 
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CHANGES IN DRUG METABOLIZING ACTIVITY OF 

RABBIT LIVERS DURING FIRST MONTH POST-PARTUM. 

James R. Fouts and R.H. Adamson (Intr. by E.G. 

Gross). Dept. of Pharmacology, State Univ. 

of Iowa, Coll. of Medicine, Iowa City, Iowa. 
Young animals of most species are more sensi- 

tive to drugs than adults. We investigated the 

possibility that this was due to differences in 


drug metabolism between young and adult animals. 


Brodie (J. Pharmacy & Pharmacol. 8, 1 (1956)) 
has described a variety of drug metabolisms 
which occur in liver microsomes. We studied 
the rate of appearance of several of these 
enzyme systems in the livers of rabbits over a 
period of 4 weeks post-partum. Pathways were 
chosen to include many different kinds of 
chemical alterations of drugs. The newborn 
rabbit is unable to oxidize any of the drugs 
chosen for study. However, pathways for re- 
ductive metabolism are present at about one- 
fourth adult levels. Oxidative pathways begin 
toappear at 2 weeks and have attained adult 
levels at the end of 4 weeks. Reductive path- 
ways seem to attain adult levels sooner - at 
about 3 weeks. The low level of metabolism in 
the young rabbit could be due to a lack of the 
enzyme systems or to the presence of inhibi- 
tors. Our data suggest both possibilities 
actually occur. Inhibitors of metabolism seem 
to be present only for the oxidative pathways. 
Studies of the nature, intracellular locali- 
zation and development of these inhibitory 
substances will be presented. Support by PHS 
grant B-615 (C2). 
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BEHAVIORAL EFFECTS OF EPINEPHRINE AND 
NOREPINEPHRINE. M. M. Frank? R.J.Wurtman* 
W.H. Morse* and P.B.Dews, Dept. of Pharma- 
cology, Harvard Medical School, Boston 15, Mass. 
The effects of epinephrine and of norepinephrine 
on the performance of pigeons working on two dif- 
ferent schedules of positive reinforcement have 
been studied. In birds working on a 15 minute 
fixed interval schedule (Ferster and Skinner, 1957; 
Dews, 1955), an intramuscular injection of 30 pg 
l1-epinephrine caused a 55% decrease in output of 
responses and 100 yg l-epinephrine a decrease of 
94%. The effect of 100 wg lasted for more than 100 
minutes. 1-Norepinephrine had about 1/3 and d- 
epinephrine and d-norepinephrine 1/10 the potency 
of l-epinephrine. This action of l-epinephrine was 
greatly reduced by dibenzyline and enhanced by 
iproniazid. The behavioral effects of l-epinephrine 
have been shown not to be secondary to effects on 
heart rate or blood glucose, nor due to ACTH 
release. Birds working on a small fixed ratio 
schedule were much less sensitive to the effects of 
l-epinephrine, showing that the drug did not physi- 
cally incapacitate the birds in the doses used. 
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TIME PARAMETERS IN ACUTE TOLERANCE, CROSS ty, 
ERANCE, AND ANTAGONISM TO PSYCHOTOGENS. ' 


1540 


Freedman & G.K. anian (intr. by N.J. Gp 
man) Dept. of Psychiatry, Yale Univ. Schoo) ¢ 
Medicine, New Haven, Conn. 

Specification of time intervals is criticg 
for the study of neuro-receptor processes unig. 
lying tolerance. Doses of LSD-25 and mescalip 
producing immediate onset of a 45! 
in the rope-climbing of rats were found; if 
doses are at 2), hr. intervals, 3 days are rp 
quired for complete chronic tolerance (Freeda, 
et al Science 127:1173, 1958). If doses are y 
1-6 hr. intervals after the initial dose, cop 
plete acute tolerance develops to the 1,5! effas 
of each drug. The ergot series has unique pyp 
erties. BOL-18 yields no impairment; preventy 
it if given with either drug; antagonizes it if 
given during the 45' period. LSD-25 enhances 
impairment of LSD-25 or mescaline if given dy 
ing the 5' period but prevents it if given 4 
hrs. after either psychotogen. Thus, rats 
acutely or chronically tolerant to LSD-25 am 
tolerant to mescaline, but cross-tolerance is 
one way since mescaline tolerant rats show er 
hanced response to LSD-25. Differences betwen 
acute and chronic tolerance and importance of 
the initial dose are shown. Doses producing 
acute tolerance have no effect on development ¢ 
the chronic type; the critical interval (betve 
8-22 hrs.) differentiating the two will be city 
Since findings do not hold for all behaviourd 
and autonomic effects of psychotogens, factor 
determining the rope-climbing effect will be 
discussed, 


1541 


PHYSIOLOGICAL AND PHARMACOLOGICAL ASPECTS OF 
ELECTRICALLY-INDUCED CONVULSIONS IN SPINAL 
ANIMALS. James W. Freston®™ and Don W. ay 
Dept. of rmaco logy, veo > 

City. 

The motor patterns which result from spiml 
cord stimulation in the cat have been 
described (Esplin, Fed. Proc. 17:366, 1958). 
the present study five species (cat, rabbit, 
hamster, and mouse) have been compared. All| 
similar patterns, namely, running movements at 
low frequencies of stimulation and hindlimb 
tonic flexion followed by tonic extension at 
high frequencies. Recovery of excitability 
following spinal cord stimulation has also ben 
investigated; in the hamster, the animl of 
choice, recovery following mximal cord stim- 
lation for 5 sec requires approximately 6 min 
Otherwise subeffective doses of trimethadions 
and diphenylhydantoin prolong recovery tine, 
Following cord stimulation there is a period a 
after-discharge lasting as long as 12 sec, ,du- 
ing which extension is maintained. Surprising] 
it was noted that a second full convulsion @ 
be elicited in the hamster if stimulation ws 
repeated immediately following termination of 
extension; this was also observed in intact 
hamsters given electroshock via corneal elet- 
trodes. The second convulsion takes place di 
ing the early phase of the period which is 
generally considered to be postictal Q 
The significance and pharmacological aspects 
these phenomena will be discussed. (Supported 
by grant B-872 and Senior Research Fellowship 
SF-1h5, N.I.H.) ; 
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INFLUENCE OF SPBRM CONCENTRATION, INITIAL 


B LEVEL, AND INITIAL PERCENT MOTILITY ON 
FRICTOLYSIS OF BOVINE SEMEN, Matthew Freund 
(intr, by David Lehr). Dept. Physiology and 
pharmacology, N.Y. Med. College, Flower-Fifth 
Ave. Hosps., New York City. 

Previous work demonstrated that sperm conc, 
ami fructose level influence fructolysis of 


povine semen (J,Dairy Sci.40:1308) and human 
semen (J.App1. Physiol, 7501); no influence of 
motility was found, These studies were made 

yith specimens of high sperm conc, and motility; 
in the first study, from artificial insemination 
stud bulls and in the second, from healthy young 
nen, The problem was whether results would be 
sinilar with specimens from a population 
unselected for semen characteristics, Three 
variables, sperm conc,, fructose level, and 
gotility, were determined and 20, 40, 60 minute 
fructose utilizations measured in 262 electro- 
ejaculated specimens from 10 Hereford bulls. 

fach of the 3 variables, independent of the 

other 2, was correlated (P<,01) with fructolysis 
on "within bull"bases. Multiple correlations 

of the 3 variables with fructolysis were 
significant (P<.01) on “within bull" bases. 
wultiple covariance analysis showed no signifi- 
cant “among bulls" differences in fructolysis, 
indicating that, in this system, differences 

my be accounted for by differences in sperm 
conc,, fructose level, and motility, This work 
suggests need for unselected semen donors in 

such studies since the greater variability in- 
herent in unselected populations affords better 
opportunity to estimate the role of factors 
influencing sperm fructolytic activity. 
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SPONTANEOUS ELECTRICAL POTENTIALS IN SKELETAL 
WSCLES OF RABBITS IN VITAMIN E DEFICIENCY AND 
WLLOWING NERVE SECTION. J. J. Fudema* and 
XT. Oester. Dept. of Pharmacology and Thera- 
peutics, Grad. School and Stritch School of Med. 
of loyola University, Chicago 12, Illinois. 

In rabbits on a vitamin E deficient diet, 
skeletal muscle pathology and weakness develops. 
Hectrical activity of these muscles at rest and 
during effort was determined during the develop- 
mnt of this pathology. Spontaneous potentials 
wre produced as the course of the E deficiency 
developed. These potentials appeared to be 
qite similar to the spontaneous fibrillation 
potentials which appear in a muscle whose motor 
nerve has been sectioned. A comparison between 
the spontaneous potentials in the E deficient 
mecles and in non-deficient muscles with sec- 
tioned nerves was made. ‘The parameters of the 
spontaneous potentials which resulted in both 
tases, namely duration, magnitude and form, were 
found to be alike. In the E deficient animals, 
the fibrillation potentials were widespread 
theletal musculature of both upper and lower ex- 
trmities as well as muscles of the trunk and 
head. Acute nerve section of the common perone- 
anerves supplying the anterior tibialis mus- 
cles of E deficient rabbits, from which sponta~ 
tous fibrillation potentials were being record- 
a, did not disrupt the continuous nature of 
these potentials and their parameters remained 
Wehanged. Up to three hours after cardiac and 
‘piratory standstill, fibrillation potentials 
in B deficient and denervated muscles continued 
Wabated. The ion as well as the site of 
wigin of fibrillation potentials is discussed. 
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GROWIH OF S-180 CELLS IN VIVO IN DIFFUSION CHAN- 
BERS. John D. Gabourel and Kaye E. Fox (intr. 
by A. Goldstein). Dept. of Pharmacology, Stan- 
ford Univ., Stanford, Calif. 

A newly designed 3-compartment diffusion 
chamber, consisting of a Lucite cylinder divided 
into three compartments by four HA Millipore 
Filters (M.F.), permits growth of S-180 cells in 
vivo in isolation from host cells. The cell ~ 
Culture (S-180) is inoculated sterilely into the 
Lucite ring, the hole sealed, and the chamber 
implanted intraperitoneally in a mouse. Removal 
of the outer M.F. membranes permits separation 
of host cells from the system subjected to 
analysis (both S-180 cells and host cells 
strongly adhere to the M.F.; neither can be re- 
moved quantitatively). Growth of S-180 cells in 
such a system has been observed by two methods: 
1) Visual examination of the chamber membranes 
(H & E stained), noting the increase in density 
of the cell population. 2) An enzyme assay in 
which the total amount of lactic dehydrogenase 
(LDH) of the culture is shown to increase loga- 
rithmically with time (over 100 fold increases 
in LDH activity have been observed). The 
fluorometric method for LDH assay was adapted 
from the method described by LOWRY et. al. 
JeB.C. 224: 1047, 1957 and has sufficient sen- 
Sitivity to measure the amount of LDH in as few 
as 1000 cells. The maximum changes in LDH level 
per cell under various experimental. conditions 
(different nutrient media and different phases 
of growth) were less than 2 fold. The apparent 
mean generation time for S-180 cells in such a 
system (inoculum size = 1 x 105) was approxi- 
mately 24 - 3 days. (Supported by grants T-38, 
39 of the American Cancer Society.) 
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CHANGES IN RADIATED CATS. H. G off* and 
ee Depts. of Anatomy Nuclear 

c and Radiation Biology, Univ. of Calif. 
at Los Angeles 

Following 00r total body x-irradiation 
behavior, spontaneous and evoked brain electri- 
cal activity were studied in unrestrained cats 
with chronic electrodes implanted in cortical 
and subcortical areas. All cats showed in- 
creased alertness immediately after irradiation 
and also during the second day. Anorexia, lack 
of drive and ataxia were seen after l-6 days, 
with death after 5-11 days. Spontaneous brain 
electrical activity was practically waltered 
in the cortex, thalamus, caudate nucleus and 
tegmental reticular formation. However, the 
hippocampus and amygdala consistently showed 
spontaneous spike discharges firing at a maxi- 
mal rate 3-7 hours after irradiation and de- 
creasing later. Reticular arousal thresholds 
decreased significantly immediately after irra- 
diation, returned to control level later and 
then showed little change or a slight increase. 
The threshold of the recruiting response to 
thalamic stimulation remained unchanged imme- 
diately after irradiation but was slightly 
increased later. Hippocampal seizure thresh- 
olds remained unaltered except in one animal. 
Results following 200r total body irradiation 
will also be presented. 
Supported by Contract AT-(0Ol-1)-GEN-12 with 
the USAEC 
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INFLUENCE OF ALLOXAN ON SENSITIZING PROPERTIES FURTHER STUDIES LOCALIZING THE SITE OF ACTICN ULTRA' 
OF B. PERTUSSIS IN THE MOUSE. 0. H. Ganley* and OF DINYDROKY BENZENRS WITH CONSPICUNS Slam ff [ELAT! 
“3 AND INOTROPIC EFFECTS, t; * 
H. Je Robinson. The Merck Institute for Thera ¥ 4 210 m 
———————— Walton. Dept. of Pharmacology, Med, of 
peutic Research, Rahway, New Jersey. Rect Gaschten. Gueahueden Dept. 
The effect of injection of Bordetella a ° e Schoo 
tussis vaccine into mice has been studied for ey patina crn catechol have It 
many years and it has been shown that mice pre- —_ oe Age pt m4 a ax pres- lated 
viously resistant to the lethal action of hist- pen , ts in bance 
amine, 5 HT and anaphylaxis have become sus- oases oe sda crabs cy <7 oh Feb, of 21 
ceptible after injection of this material. . a oynpathetic blockade end and 
with separated head and body circulations have P 
(Kind, Bact. Rev. 22: 173, 1958). Some of our shown that these s th to t 
yapathetic effects are due to 
recent studies indicated that mice could be action in the central nervous system ( molec 
made susceptible to 5 HT and anaphylaxis, but 17:370, 1958), This site of action was further has a 
not to histamine, by pre-treatment with insulin. confirmed by experiments with papillary muscle sorba 
It was the purpose of this investigation to and isolated heart preparations, the compounds dothy 
test the possibility that insulin and carbohy- being generally depressant. Analysis of the aye 20 
drate metabolism are involved in B. rtussis site of action within the central nervous syste 218 1 
sensitisation. Mice were mde diabetic by was continued by injections alternately into ine, 
intravenous administration of 150 mg/kg Alloxan. the vertebral and internal carotid arteries of ine, 
Four days later they were treated with B. per- rabbits after low ligation of the basilar artery ficat 
tussis and again four days later they were according to the method of Jolly and Steinhaus to th 
challenged with either histamine, 5 HT or an (J.P.E.T. 1162273, 1986), Vertebral artery acid 
antigen-antibody system (passive anaphylaxis). injections produced marked pressor effects while the i 
Results clearly show that Alloxan inhibits the carotid artery injections were largely depres- sine 
sensitizing property towards 5 HT (86% survival) sant. Apparently, the anterior spinal this 
and somewhat less to histamine (51%) and ana- - ne oe sotar tomen te aie of ir 
3 je drug to ° . 
utane (teri ofcoese nel | Si tems aie ietetat ees | 
ship of these observations to B. pertussis sen- om and ane oar peregrine y sine, 
sitisation will be discussed. ra 2599! 
of the spinal cord at the first cervical level band 
while maintaining flow in the anterior spinal Ther 
artery. halos 
bance 
the % 
1547 1549 1551 


EFFECT OF ACTH ON THE WEIGHT OF RAT ADRENALS 
DEPRESSED WITH HYDROCORTISONE ACETATE. 
George H. Gass and Ernest J. Umberger (intr. 
by Bert J. Vos). Div. of Pharmacology, Food 
and Drug Admin., U. S. Dept. of Health, 
Education, and Welfare, Washington, D. C. 
Adrenal atrophy has long been known to 
occur in animals administered adrenalcortical 
steroids. The mechanism whereby this atrophy 
occurs has been shown to be a decreased elab- 
oration of ACTH by the pituitary; also postu- 
lated is a direct effect on the adrenal gland 
itself. Normal immature male rats were given 
0.5 mg of hydrocortisone acetate (HCA) daily 
in aqueous suspension subcutaneously and ACTH 
was given in 15 per cent gelatin subcutaneous- 
ly for a period of four days. On the fifth 
day, the animals were sacrificed, the adrenals 
removed, and weighed. A total dose of ACTH 
as small as 30 milliunits was effective in 
preventing adrenal atrophy to the extent seen 
in animals given only HCA. A linear relation- 
ship between the log of the dose of ACTH and 
the adrenal weight was obtained. 











THE EFFECTS OF PROMAZINE AND PHENERGAN ON 
MULTIPLE SCHEDULE REINFORCEMENT PERFORMANCE IN 
THE ALBINO RAT. Irving Geller* and Joseph 
Seifter. Wyeth Institute for Medical Research, 
Radnor, Pa. 

Promethazine (Phenergan) and promazine 
(Sparine) were compared with regard to their 
effects upon lever-pressing behavior in the 
albino rat. These compounds were administered 
to four animals not more frequently than once s 
week in doses which ranged from 5.0 to 20.0 mg. 
base/kg. Four rats acquired a lever-pressing 
habit for solid food reward on a mltiple 
schedule of reinforcement which consisted of & 
fixed ratio and a fixed interval component. 
Each of the components of the multiple schedule 
was learned under the control of a different 
auditory stimlus. The rats were given 105 
mimate daily sessions on this miltiple schedule 
of reinforcement until their response rates 
became relatively stable on both components of 
the schedule. They were then administered the 
phenothiazines one hour prior to the experi- 
mental session. The results indicate that the 
disrupting effects on the multiple schedule are 
directly related to an increase in drug dosage 
for both promazine and promethazine. In the 
5.0 to 15.0 mg. base/kg. dose range similar 
effects upon the behaviors were observed for 
both compounds. At doses in excess of 15 mg. 
base/ke. promazine had a more pronounced effect 
upon the fixed interval behavior than did 
promethazine. 
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ULTRAVIOLET ABSORBANCE OF THYROXINE AND 
RELATED COMPOUNDS IN THE REGION OF 

210 mu TO 240 mu. ata L. oe 
Dept. of Pharmacology, Univ. of Va. 
sa of Med. Charlottesville, Va. 

It was found that thyroxine and re- 
lated compounds have a marked absor- 
bance in the ultraviolet in the region 
of 210 mu to 240 mu. The intensities 
and positions of the bands are related 
to the halogenation of the thyroxine 
molecule. In 0.002N NaOH, thyronine 
has a band at 238 mu, with a molar ab- 
sorbancy index (ay) of 14595; 3-monoio- 
dothyronine has the band at 229 mu, 
au=20670; 3,5-diiodothyronine, band at 
218 mu, ay=37561; 3,3'5-triiodothyron- 
ine, band at 224 mu, ay=49167; thyrox- 
ine, band at 227 mu, ay=48561. Modi- 
fication of the halogenated thyronine 
to the benzoic, acetic or propionic 
acid changes slightly the position and 
the intensity. Halogenation of tyro- 
sine also produces marked absorbance in 
this region but not to the same degree 
of intensity as halogenation of thyron- 
ine. Tyrosine has a band at 240 mu, 
with an ay of 11168; 3-monoiodotyro- 
sine, band at 212 mu, with an ay of 
25995 and 3,5-diiodotyrosine with a 
band at 222 mu, with an ay of 29496. 
Therefore, there is a marked effect of 
halogenation on the ultraviolet absor- 
bance in the region usually related to 
the amino acid portion of the molecule. 
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THE INTERACTION OF VERATRUM ALKALOIDS WITH 
MONOLAYERS OF STEARIC ACID, N, L, Gershfeld* 
and A, M, Shanes, National Institutes of 
8 Md, 

The interactions of veratridine, cevadine, 
veracevine and veratramine with stearic acid 
monolayers show marked differences, Veratri- 
dine and cevadine react strongly with the 
stearate film and cause an interfacial dis- 
solution whereby both the alkaloid and the 
stearate leave the surface in an irreversible 
manner, Veracevine does not interact with the 
filn, The veratramine reaction is weak, much 
like that of the local anesthetic procaine, 

The veratridine and cevadine eff are 
completely antagonized by 1 X 10~. M Cat, 

These differences among the veratrum alkaloids, 
as well as the antagonism by calcium, appear to 
be related to certain effects observed in livig 
systems and will be discussed, 
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MONOAMINE OXIDASE INHIBITORS AND GANGLIONIC 
BLOCK. S. B. Gertner, Dept. of Pharmacology 
Seton Hall College of Medicine, Jersey City |, 
Node 

In re-examining data presented by Gertner, 
Paasonen and Giarman, (Fed.Proc. 16:1281, 
1956) it was noted then proniazid and 
p-tolyl ether of choline both blocked trans- 
mission, when perfused through the superior 
cervical ganglion of the cat. In view of 
these findings, the actions of other amine 
oxidase inhibitors were investigated. It was 
found that when beta-phenyl isopropyl hy- 
drazine (JB-516) in a concentration of 10 
microgm./ml. was perfused through the ganglion 
there was a gradual block of transmission over 
a period of an hour. A dosage-response re- 
lationship was observed and concentrations 
of 50 microgm./ml. produced an immediate 
block that was difficult to reverse. Harmine 
in concentrations of 10 microgm./ml. pro- 
duced a ual block of transmission similar 
to JB-516, with higher concentrations pro- 
ducing a more rapid effect. Isoniazid in 
concentrations of 00 microgm./ml. had no 
observable action on the ganglion. The 
similar findings with three chemically dis- 
tinct monoamine oxidase inhibitors, the hy- 
drazines, harmine and the choline ether 
suggest that ganglionic block and amine ox- 
idase inhibition may be related. 
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THE ANTICONVULSANT ACTIVITY OF 3-ALLYL-5-ISO0- 
BUTYL-2-THIOHYDANTOIN AND CONGENERS. R. M. 
Gesler, H.K. Iwamoto, R. Parker* and A. Berger* 
Baxter Laboratories, Inc., Morton Grove, Ill. 

A number of substituted 2-thiohydantoins are 
known, but apparently a systematic study of the 
anticonvulsant properties of this chemical ser- 
ies has not been described. Accordingly, the 
anticonvulsant activity of various 5-,5-substi- 
tuted 2-thiohydantoins was determined in mice 
by the maximal electroshock seizure and the 
subcutaneous Metrazol tests. In addition, the 
toxic and fatal doses of each compound were es- 
timated. The results indicate that members of 
this series are most active against Metrazol- 
induced convulsions, and that the structural 
requirements for optimal anticonvulsant activi- 
ty differ considerably from those of the O-ana- 
logues, the hydantoins. 3-Allyl-5-isobutyl-2- 
thiohydantoin (BAX 422) exhibited the most fav- 
orable profile of action of the compounds in- 
vestigated. Substituents other than allyl at 
the 3-position (H, alkyl, haloalkyl, or phenyl) 
reduced anticonvulsant activity and/or in- 
creased acute toxicity. Analogues with aryl or 
di-aryl substituents, or unsubstituted at the 
5-position were similarly less active than the 
parent compound. Compared to trimethadione, 
BAX 422 orally is about 7 times as active by 
the s.c. Metrazol test, has a similar protec- 
tive index, and, at equi-effective dose levels, 
has an equivalent duration of action. These 
findings prompted its clinical trial as an 
antiepileptic. The results obtained in a pre- 
liminary clinical trial are reported separate- 
ly. (See Abs. Davis and Schwade). 
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PHARMACOLOGY OF TRIMETHYL-/2-(2,6-XYLYLOXY )= 
PROPYL/-AMMONIUM CHLORIDE, MONOHYDRATE; SKF 
No. 6890-A GR GT™ 10. Re. Je Goust#, R. A. 


McLean, J. Pasternack#, P. A. Ge 

e 'e ear ani On, 
pene aa and French Laboratories, 
Philadelphia, Pennsylvania. 

The autonomic blocking activities of a 

series of analogs related to SKF No. 5377 
(T™ 10) were studied end compared by McLean 
et al. (Fed. Proc. this issue). Compound SKF 
Wo. 6890 (er (3 ™ 10) was selected as the most 
likely candidate for human trials. In 
preparatio for preliminary testing as a 
potential antihypertensive agent its pharma- 
cology was studied in more detail and will be 
discussed. It was found to lower blood 
pressure and reduce heart rate in acute tests 
in anesthetized cats and dogs. Similar effects 
were produced with chronic treatment in 
unanesthetized animals. Pressor reflexes such 
as those following carotid artery occlusion or 
afferent vagal faradization were inhibited by 
SKF No. 6690. Its unique blocking effect 
seems to be selective for sympathetic nerve 
endings. A low order of neuromuscular blocking 
activity was noted. Acute and 30-day toxicity 
tests did not reveal any histopathology or 
blood dyscrasia. Clinical trial of SKF No. 
6890 against human hypertension and peripheral 
vascular disease is in progress. 
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PRESENCE OF NEURO-HUMORS IN BOVINE PINEAL 
GLANDS, N, J, G S, M, D G 
Pepeu*, Dept. of Pharmacology, Yale Univer- 
sity, School of Medicine, New Haven, Conn. 

A recent investigation of the fine structure 
of the rat's pineal gland has revealed a morph- 
ology well suited to a secretory function and 
reminiscent of the neurohypophysis (Palay and 
Milofsky). A new hormone, melatonin, which is 
an antagonist of the melanocyte-stimulating 
hormone of the pituitary, has been found in 
the bovine pineal gland {Lerner et al.). In 
view of these developments, a search of the 
bovine pineal gland has been made for certain 
neuro-humors and enzymes related to their 
metabolism. Catechol amines and 5-hydroxy- 
tryptamine (serotonin) were found in approxi- 
mately the same quantity (0.4 pg./g.), while 
the acetylcholine content of the glands was 
slightly higher (0.6 pg./g.). Enzymatic 
mechanisms for the synthesis of serotonin (5- 

ryptophan decarboxylase) and for the 

destruction of serotonin and certain catechol- 
amines (monoamine oxidase) were also present in 
about the same order of magnitude as that found 
in the dog's hypothalamus. Moreover, the 
pineal was especially rich in histamine (10 pe. 
/g.)» but histidine decarboxylase and histamin- 
ase activity could not be found. 
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MECHANISM OF DRUG OXIDATION BY LIVER MICRO. 
SOMES: A POSSIBLE ROLE FOR MICROSOMAL TPMY 
OXIDASE IN SULFOXIDATION OF 4,4'-DI AMINO. 
DIPHENYL SULFIDE. J . Gi © 
J. Kamm* and Bernard B. Brodie. National 
Heart Institute, Bethesda, Md. 

Liver microsomes contain an oxidase which 
acts on TPNH to form hydrogen peroxide even 
in the absence of a drug substrate (Gillette, 
J. Re, et al., J. Pharm. Exptl. Therap., yg, 
532, 1957). It has been suggested that this 
enzyme system may be involved in the oxidation 
of a variety of drugs by liver microsomes, 

In the present investigation, it was found 
that 4,4'-diaminodiphenyl sulfide (DDS) is 
oxidized to 4,4'-diaminodiphenyl sulfoxide 
(DDSO) by guinea pig liver microsomes forti- 
fied with a TPNH generating system. The stoi. 
chiometry of this reaction indicates that DDs0 
is the only metabolite formed by the micro- 
somal system. Thus this reaction may be used 
as a tool to study possible relationships be- 
tween microsomal TPNH oxidase and the TPNH 
dependent oxidative enzyme systems of liver 
microsomes. The addition of DDS (100 ¥/ml.) 
does not increase the rate of TPNH oxidation 
by liver microsomes, suggesting that the sam 
enzyme system may be involved in the oxidation 
of TPNH and of DDS. This view is further 
supported by the finding that the peroxide 
formed by microsomal TPNH oxidase is decreased 
in the presence of DDS by an amount equivalent 
to the amount of DDSO formed. The significance 
of these findings to the mechanism of drug oxi- 
dation by liver microsomes will be discussed, 
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EVALUATION OF CUMULATION AND TOLERANCE BY 
DETERMINATION OF THE C-ED50. H. G. Glass, Kuno 
Rink,* E, Soaje-Echague,* and Robert Lim. 
Miles-Ames Research Laboratory, Elkhart, Ind, 

It is now possible to evaluate cumulation or 
tolerance by determining the chronic daily dose 
ED5O or (C-ED50) in addition to the acute 
single dose ED50 or (A-ED50). To determine the 
C-ED5O (employing the Thompson-Weil quantal 
method), two groups of 5 or more rats are 
started, usually at 9% of the acute median le- 
thal dose (A-LD50) per day and the dosage in- 
creased by a factor (1.5) every 4 days until 
all the animals succumb. The starting dose may 
have to be reduced with cumulative agents, With 
succeeding higher doses, effects appear and are 
recorded until all the animals are involved 
(i.e. response is 100%). When deaths occur in 
one or more animals of one group, substitutions 
are made from the other, according to a pre- 
arranged order, so that the total number per 
group remains the same and vice versa. When 
further deaths occur so that in spite of substi 
tutions, the number of animals falls below the 
original number per group it is usually safe to 
assume 100% effect. The C-ED5O is calculated 
for each group of animals and the results aver- 
aged. The degree of cumulation or tolerance is 
indicated by the magnitude of the C-ED50 in per 
cent of the A-ED50. The method has been tested 
with the following results. The C-LD50's of re- 
serpine, digitoxin, and emetine were <20% A- 
LD50 (cumulation), of ectylurea, promazine, and 
aspirin, 80-120% A-LD5O (little or no change), 
and of meprobamate 150% A-LD50, chlorpromazine 
and morphine >400% A-LD50 (tolerance). 
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eas OF PHENOTHIAZINES, MEPROBAMATE AND 
PENTOBARBITAL ON PULMONARY EDEMA IN MICE. 
Jerome M. Glassman, Alphonse Dervinis* and 
Joseph Seifter. Wyeth Inst. Med. Res., 
Radnor, Pa. 

Mice were pretreated with either 50 
ag/kg. pentobarbital, 80 mg./kg. meproba- 
nate, and 60 mg.base/kg. promazine, chlor- 
promazine or dl-promethazine at 15, 90, 180 
sin. and 24 hr. prior to challenging with 
the LD-100 dose of epinephrine. Promazine 
and chlorpromazine protected 100% against 
1.25 times the LD-100 epinephrine even 
yhen administered 180 min. prior to the 
challenge. When the challenge was delayed 
24 br., chlorpromazine protected 90% and 
promazine protected 50%. Promethazine was 
less effective and protected 40% only when 
administered 15 min. prior to the challenge. 
Neither meprobamate nor pentobarbital were 
effective in preventing death due to 
pulmonary edema. In similar experiments 
with a potent pulmonary irritant such as 
chloropicrin, none of the agents had any 
protective action. This suggests that the 
protective action of the phenothiazines 
against mortality due to epinephrine in- 
duced pulmonary edema is related to the 
adrenolytic rather than the tranquilizing 
or sedative properties. 
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A METHOD FOR SEROTONIN DETERMINATION. Melvyn I. 
Gluckman and Richard Abrams* v. A. Research 
laboratories in Neuropsychiatry and the Monte- 
fiore Hospital Institute of Research, Pitts- 
burgh, Pa. 

In an attempt to measure differences in 
serotonin concentration between brain hemis- 
pheres resulting from delivery of Iproniazid 
to one hemisphere by intracarotid injection we 
found the known methods of serotonin assay to 
be inadequate. A new method involving ion ex- 
change chromatography has been developed which 
gives essentially 100% recovery. Tissue homo- 
genates are made with two parts of 0.5 M per- 
chloric acid. Following centrifugation, the 
precipitate is washed twice by homogenization 
with 0.5 M perchloric acid. ‘fhe combined super- 
natants are passed through a Dowex-1-OH- colum 
to remove the perchlorate ion. The eluate is 
neutralized to pH 7 and its volume reduced to 
half in a flash evaporator. This material is 
passed through an XE-97-NH{ (Rohm and Haas) 
colum. The colum is washed with an equal 
volume of 0.03 M buffer at pH 7 and the 
Serotonin finally eluted with 1.0 M formic 
acid. The serotonin is determined spectro- 
photofluorimetrically at an activation wave- 
length of 295 m and a fluorescent wavelength 
of 540 mu according to the method of Bogdansky 
etal. Results of tissue extractions will be 
discussed. 


395 





Gold 


1560 


A COMPARISON OF THE IN VIVO MONOAMINE OXIDASE 
INHIBITORY PROPERTIES OF IPRONIAZID AND BETA- 
PHENYLISOPROPYLHYDRAZINE. - H. Goger and 
A. Horita. Univ. of Okla. and Wash., a. 
City, and Seattle. 

Some characteristics of the in vivo mono- 
amine oxidase (MAO) inhibitory effects of Ipro- 
niazid (IIH) and beta-phenylisopropy lhydrazine 
(PIH) have been compared. Onset of the inhibi- 
tory effects was determined by administering 
the drugs subcutaneously to rats, then sacri- 
ficing the animals and assaying for liver and 
brain MAO activity at 15, 30, 60, 120 and 240 
mins. Brain MAO activity was reduced within 15 
mins. by a dose of 2.5 x 10-6 mole/kg. of PIH, 
and the inhibition became maximal at 30-60 mins. 
Liver MAO activity was reduced only slightly by 
this dose of PIH. On the other hand, IIH, at 
1075 mole/kg., reduced liver MAO activity al- 
most completely but a period of 2-4 hrs. was 
required. Brain MAO activity was not affected 
at this dose of IIH during the course of 240 
mins. When the dose of IIH was increased to 
10-4 mole/kg., inhibition of liver MAO devel- 
oped rapidly. Brain MAO was also inhibited at 
this dose but the effect became maximal only 
after 2-4 hrs. Comparison revealed that PIH 
and IIH are approximately equi-active as in 
vivo inhibitors of liver MAO. However, PIH 
produced complete inhibition of brain MAO activ- 
ity in a dose of 5 x 107© mole/kg. whereas a 
dose of 2.5 x 10-4 mole/kg. of IIH was required 
for equal effect on brain MAO. 
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A RAPID METHOD FOR THE QUANTITATIVE EVALUATION 
OF DIURETIC AGENTS IN PATIENTS WITH CONGESTIVE 
FAILURE. Harry Gold, Nathaniel Kwit, Theodore 
eth Sie ee -) - 
cology, Corne Vv. - College; Cardio- 
vascular Research Unit, Beth Israel Hospital; 
Cardiac Service, Hosp. for Joint Diseases, 

New York, N.Y. 

In previous reports, we described a method 
for the bioassay of diuretic agents with the 
use of dose-response curves. Only ambulant 
patients with moderate congestive failure could 
serve as participants in this type of assay. 
This is a preliminary report of a method by 
which quantitative evaluations are possible in 
patients with advanced failure confined to bed, 
in whom the urgency for control of the failure 
does not allow for establishing dose-response 
curves. The quantitative data relating to the 
standard and test-drug emerge from a conven- 
tional treatment regimen including a diuretic 
daily, the standard and test-drug alternating 
in the ABBA design. The doses are at the 
“ceiling” level for each agent, determined by 
preliminary testing. The ratio of the sums 
of the daily weight losses for several pairs 
of the two agents in each of several patients 
provides an expression of their diuretic effi- 
cacy, or the difference in the time it would 
take to clear the edema if the treatment were 
carried out with either agent alone. In these 
terms, contrary to other reports, the 2-Gm. 
oral dose of chlorothiazide (Diuril) proved 
somewhat less than one-half as effective as 
the 2-cc. intramuscular meralluride (Mercu- 
hydrin) or mercaptomerin (Thiomerin). 








Goldberg 
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DIFFERENTIAL EFFECTS OF METHYLPHENIDATE AND 
MONOAMINE OXIDASE INHIBITORS ON THE CARDIAC 
ACTIONS OF ENDOGENOUS AMINES. L. I. Goldberg. 
Section of Experimental Therapeutics, National 
Heart Institute, Bethesda, Md. 

Inotropic actions of dopamine, tryptamine, 
and tyramine are potentiated by prior adminis- 
tration of monoamine oxidase (MAO) inhibitors; 
norepinephrine and serotonin are not poten- 
tiated (Goldberg, Ann. N. Y. Acad. Sc. In 
Press). In the present experiments, the ef- 
fects of methylphenidate, 5 mg./kg., i.v., on 
the inotropic actions of these amines were 
studied in anesthetised, vagotomized dogs by 
the strain gauge arch technic. Results in- 
dicated that the effects of methylphenidate 
were the opposite of those of the MAO inhibi- 
tors. The inotropic action of norepinephrine 
was markedly potentiated and serotonin was 
slightly potentiated; dopamine, tryptamine and 
tyramine were not potentiated. Furthermore, 
the potentiation of these latter amines by MAO 
inhibitors (Harmine 5 mg./kg. and JB-516 (1- 
phenyl-2-hydrazinopropane) 5 mg./kg.) was 
diminished by methylphenidate, administered 
before or after the inhibitors. The dif- 
ferential effects of methylphenidate and MAO 
inhibitors have been found useful in separating 
cardiovascular actions of mixtures of these 
amines. 
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A STUDY OF THE DIURETIC EFFECT OF DIHYDRO- 
CHLOROTHIAZIDE AND ITS ANALOGUES IN THE RAT. 

M. E. Goldberg* and Kao Hwang. Dept. of 
Pharmacology, Abbott Labs., No. Chicago, I11. 

A newly synthesized diuretic, dihydrochloro- 
thiazide (6-chloro-7-sulfamyl-3,4-dihydro-1,2, 
4-benzothiadiazine-1,1-dioxide) has been com- 
pared with its close analogue, chlorothiazide, 
by the rat technique (Hwang and Goldberg, Fed. 
Proc., this issue). The electrolyte excretion 
patterns after oral doses of these two drugs 
were characterized by a slight but definite in- 
crease of K which was of the same magnitude at 
all dose levels. However, there was a marked 
enhancement of Na and Cl in proportion to the 
dosage. The main difference of these two drugs 
was found in the potency, dihydrochlorothiazide 
being about 10 times greater. This potency 
ratio apparently holds true for Na, Cl and 
water excretion over a wide range of doses. 

The maximal renal response was comparable in 
magnitude for both drugs. This was usually 
achieved by dihydrochlorothiazide at doses 
between 0.022 to 0.044 mM/kg and by chloro- 
thiazide at 0.352 mM/kg. Several 3-alkyl ana- 
logues of dihydrochlorothiazide gave rise to 
similar electrolyte excretion patterns but were 
somewhat less potent than the parent compound 
in the following order: methyl and trichloro- 
methyl (1/2), ethyl (1/4), propyl and cyclo- 

propyl (1/8). 
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FACTORS ALTERING THE BLOOD BRAIN BARRIER, 


Mark Gold » C. F. Barlow* and L. J, 
Fentes oF Phares salesy and Wourclosts tee 
of Chicago. 

It is well established that organic 
and bases penetrate biological sonbwenapie 
readily as intact molecules than as dissocj. 
ated ions. The ratio of these two forms 
ent depends on the pH of the medium and the 
pKa of the compound. We undertook the stuiy 
of the effects of changing blood pH on the 
ability of several compounds to penetrate the 
central nervous system of cats. Acidosis wy 
produced by the administration of 25% (0p to 
the animals prior to injection of the 
and maintained until the time of sacrifice, 
Similarly, alkalosis was produced by hyper~ 
ventilating curarized animals. The 
used were: phenobarbital, salicylic acid 
and urea labeled with Carbon-14 and S-35 
labeled acetazolamide. Autoradiograms were 
prepared according to the method of Barlow, 
Schoolar and Roth, Neurology 12:820, 1957, 
Chromatography of brain extracts and cerebro 
spinal fluid showed that all of the radio- 
activity detected represented pure, unchanged 
drug and not metabolites. The acidosis pro 
duced significant increases in drug concen- 
tration in all of the 16 anatomic areas 
studied. Conversely, hyperventilation de- 
creased the radioactivity in all of these 
structures. 
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THE ULTRASHORT DURATION OF THIOPENTAL ANES- 
THESIA. Avram Goldstein and Lewis Aronow*, 
Dept. of Pharmacology, Stanford Univ., calif, 
Thiopental (T) or pentobarbital (P) was in 
jected i.v. (15 mg/kg) into male white rats, 
Groups of 4 were decapitated at 1, 2, 4, 6, 8, 
10, 15 mins. and barbiturate concentrations de 
termined in various tissues (Brodie et al., 
J.P.E.T. 98: 85, 1950; 109: 26, 1953). Rate 
given T were deeply anesthetized at once but 
awoke at about 6 mins. Rats given P lost 
righting reflexes or became grossly ataxic by 
2-3 mins. and remained so. Plasma levels of? 
and P both fell rapidly to plateau at about 6 
mins. Brain T was high at 1 min. then fell to 
plateau with the plasma level. Brain P was 
lower initially and rose to plateau at 2-4 aim 
The characteristic ultrashort action of a singt 
dose of T, whereby deep anesthesia lasts only! 
few minutes, results from its rapid equilibra- 
tion with brain, during the phase of drug dis- 
tribution from plasma into body water. 
brain T rises sharply then falls rapidly. P, 
on the contrary, does not equilibrate with 
until the plasma level has reached its platem 
and therefore no phase of rapidly falling brait 
level can occur. The action of T in larger oF 
repeated doses may well be terminated by 
into storage fat, as originally proposed by 
Brodie (Fed. Proc. 11: 632, 1982) but in these 
early events Tat plays no role. (Supported ty! 
grant from the Lucie Stern Foundation.) 
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Tne OF DEANOL (2-DIMETHYLAMINOETHANOL) ON 


HE E.E.G. OF THE RABBIT. Leo Goldstein (intr. 
by Carl C. Pfeiffer). Dept. of Pharmacology, 
faory University, Atlanta 22, Georgia. 
It has been established (Pfeiffer et al., 
fence 126: 610, 1957) that Deanol (2-dimethy} 
ginoethanol) exerts a stimulant action on the 
central nervous system. The action of the p- 
acetamidobenzoic, acetate and HCl salts of this 
d has been studied on the E.E.G, of the 
ynanesthetized, unrestrained rabbit with per- 
manent electrodes implanted in the skull above 
the fronto-parietal region. The E.E.G. was 
quantified by planimetric measurement of given 
sets of time-units. The mean area, correspond- 
ing to the mean voltage per time-unit (electro- 
is) was thus calculated. The intravenous 
administration of 5 mg/kg of Deanol was fol- 
lowed after 30 to 45 minutes by a marked in- 
crease (up to 200 per cent of the value found 
before the injection) in the mean electrogene- 
sis, This persisted up to 20 hours. Atropine- 
like spindles were present throughout the 
period of action. The delay in onset corres- 
ponds to the one found by Groth et al. (J, Pham 
mcol, & er. Therap. 124: 290, 1958) for the 
incorporation of labeled Deanol into brain 
tissue in the mouse, 
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SEROTONIN-ADRENALINE INTERACTION IN VIVO, Paul 
Gordon, Francis Haddy, and Morris Lipton (intr. 
by J. A. Wells). Northwestern University and 
VA Research Hospital, Chicago, Illinois. 

We have previously reported (Science 128:531, 
1958) that serotonin prevents adrenaline and - 
noradrenaline piloerection and diminishes the 
toxicity and pulmonary edema caused by these 
hormones in the mouse. In the dog, noradrena- 
line stimlation of the carotid sinus and con- 
striction of the limb arterioles is inhibited 
by serotonin. 

Continuing this work we now report: (1) In 
large artery segments serotonin and noradrena- 
line are synergistic whereas in arterioles they 
are antagonistic, (2) Serotonin diminishes 
adrenaline pulmonary edema in the rat, rabbit, 
and mouse. (3) Serotonin diminishes the toxicity 
of the adrenalines in the mouse and rat but not 
the rabbit. ailure in the rabbit 1s apparently 
associated with inability of serotonin to pene- 
trate the blood-brain barrier in this species. 
(4) Intramuscular serotonin inhibits the de- 
layed (2 hour) rise in liver glycogen following 
intraperitoneal adrenaline in the fasted rat. 

We conclude that serotonin-adrenaline inter- 
action in vivo is a general physiological phe- 
nomenon and that both antagonism and synergism 
may be demonstrated. 





Gosselin 
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PRECATALEPTIC RESTLESSNESS INDUCED IN RHESUS 
MONKEYS WITH PHENOTHIAZINES. E. M. Gore and 


F. V. Hadley (intr. by R. Tislow). Wyeth 
Institute for Medical Research, Radnor, Pa. 


During the screening of various phenothi- 
azine derivatives for behavioral effects in the 
Rhesus monkey, a phase of excitation or rest- 
lessness, or both, was observed. Particularly 
striking in producing this effect were the 
phenothiazines possessing a piperazine nucleus 
in the side chain. An initial sedative phase 
characterized by reduction of motor activity, 
ptosis, facial pallor and muscular relaxation 
was succeeded by the phase of restlessness as 
evidenced by bursts of motor activity. Some 
animals would roll on their backs or crawl on 
their bellies. Very often they would tug on 
the restraining chain, leap forward, try to es- 
cape from the observation table or chain, as- 
sume odd or bizarre positions, and run or walk 
backward. This phase of restlessness was 
usually short, with subsequent precipitous on- 
set of catalepsy. The activity pattern varied 
from one animal to another and was generally 
characteristic for a specific monkey. This 
phenomenon may be related to akathisia occa- 
sionally observed in man. Bizarre behavior 
in monkeys during chronic administration of 
chlorpromazine was described (Essig and Carter, 
Proc. Soc. Exper. Biol. & Med. 95:726-29, 1957). 
K film will demonstrate the described behavior. 
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EFFECT OF CATECHOL AMINES ON THE CLEARANCE OF 
TRACERS INJECTED INTO SKELETAL MUSCLE, RE, 
Gosselin, W.R. Jr.*, ° 

. © ology & Toxicol., Dartmouth 
Medical School, Hanover, N.H. 

The rate at which a suitable tracer is 
cleared from an intramuscular site of injection 
is regarded tentatively as a measure of local 
blood flow. In 4 healthy adult human males 
phenolsulfonphthalein (PSP) was chosen as an 
appropriate tracer (5 mg. in 1.0 ml. into the 
deltoid). The rate of PSP excretion (urine) 
was modified significantly for periods up to 1 
hour when various catechol amines were mixed 
with the dye before injection. At a dose of 
2x10-6 gm. (free base), epinephrine HCl and 
norepinephrine bitartrate reduced significant- 
ly (P<.05) the excretion rate and presumably 
the local blood flow in the injected muscle. 
Isoproterenol produced a slight but significant 
increase blood flew. In pentobarbitalized 
cats NaI131 was chosen as a tracer, and muscle 
clearance was observed continuously by an ex- 
ternal scintillation probe activating a rate 
meter and recorder. phring bitartrate in 
concentrations pee 10743 gm./ml. was 
mixed with NaIl31, and 0.2 ml. was injected 
into the gastrocnemius; subsequently the same 
or opposite us served for a control 
injection of radioiodide without epinephrine. 
Evidence of reduced blood flow (vasoconstric- 
tion) was obtained with epinephrine conens. 
down to 10-10, below which no effect was seen 
or rarely an apparent vasodilation was 
encountered. 








Gowdey 
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SOME NEUROPHARMACOLOGICAL EFFECTS OF LEVOME~ 
PROMAZINE AND CHLORPROMAZINE, C. W, Gowdey, 
A. R, McKay* and D, Torney* Dept. of Pharmacol., 
Univ. of Western Ontario, London, Canada. 

A new phenothiazine derivative, levome- 
promazine — levo~10-(3'=dimethylamino 2'-methyl- 
propyl )-2-methoxy phenothiazine, and the closely 
related chlorpromazine have been compared in 
adult rats at four dose levels: 2.25, 3.38, 
5.06 and 7.60 mg./Kg. for their effects on a 
conditioned avoidance response and on motor co- 
ordination. Their ability to prolong barbiturate 
induced sleep was tested at doses of 5 mg./Kg. 
Groups of rats were conditioned to avoid an 
electric shock in a modified Mowrer-Miller box 
and were then injected intraperitoneally with 
either saline or one of the phenothiazine com 
pounds, and tested one hour later. After several 
days the groups were crossed over so that even- 
tually each rat received each treatment at one 
dose level. With both drugs there was a dose- 
effect relation but no difference was evident 
in their ability to block conditioning. After 
even the highest doses the rats were still able 
to escape from the box, but their ability to 
remain on a rotating wooden roller was impaired. 
Chlorpromazine caused more incoordination than 
levomepromazine, but this was significant only 
at the lowest dose level. Both compounds 
prolonged the sleeping time of rats injected 
with thiopental sodium, and both shortened the 
time to convulsions following the injection of 
strychnine in an adrenaline solution. 

(Supported in part by a grant from Poulenc 
Limited, Montreal, Canada). 


1571 


THE TURNOVER OF $°9=SULFATE IN SULFOMUCOPOLY- 
SACCHARIDES AND CEREBRON SULFURIC ACID OF RAT 
BRAIN. J. P. Green and J. D. Robinson, Jr.* 
Dept. of Pharmacology, Yale University School 
of Medicine, New Haven, Conn. 

Since amines in mast cells appear to 
be associated with heparin (a sul fomucopoly- 
saccharide), it was of interest to study the 
sul fomucopolysaccharides of brain, an organ 
which is also rich in amines. In the brain 
of the rat at least two sulfomucopoly- 
saccharides can be distinguished by paper 
chromatography. The incorporation of 
$29-sulfate into brain sul fomucopol ysacchar ide 
was compared with its incorporation into 
another sulfated glycoside of brain, cerebron 
sulfycic acid. Within 24 hours after injection 
of S~"-sulfate the sul fomucopolysacchar ides 
were maximally labeled; by 16 days, radio- 
activity had fallen to one-third of this 
maximum. in contrast, the S~~-sulfate in 
cerebron sulfuric acid of brain (unlike that 
of other organs) did not appear to turn over; 
thus, 32 days after injection of the isotope 
radioactivity of the sul fomucopolysaccharide 
was less than that observed two days after 
administration of the labeled sulfate. 
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A THERMOLABIIE FACTOR IN HUMAN SERUM WHICH pg. 
CREASES THE RATE OF APPEARANCE OF C** In yop 
BRAIN AFTER INJECTION OF C** GLUCOSE. Margaret 
E. Greig and Anna J. Gibbons*, Pharmacology 
Dept., The Upjohn Company, Kalamazoo, Mich, 

When fresh serum from healthy individuals 
was injected intravenously into the tail veing 
of mice followed by a solution of C}* 
intraperitoneally the amount of can the 
brain 25 min later was 55 to 90% of that in th 
brains of mice receiving the same serum which 
had been heated at 50 - 60°C for 30 min. This 
difference disappeared when the serum was 
allowed to stand at room temperature for 4§ br 
or at 5°c for a week. The fresh but not the 
heated serum frequently caused a hemoglobinemig 
and a hemoglobinuria in the mice. A similar 
thermolabile factor was also found in dog 
serum. When the difference in effect between 
fresh and heated sera (D) was investigated 
using serum from healthy individuals and serg 
from schizophrenic patients from the local stat 
hospital, it was found that "D" in mice 
receiving serum from schizophrenic patients was 
somewhat greater than "D" for the normal serm 
experiments (p= .05). Further studies are 
necessary to determine whether other factors 
than schizophrenia are responsible for this 
effect. 
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EFFECT OF CHANGES IN PERFUSION PRESSURE ON 
MEMBRANE POTENTIALS IN ISOLATED GUINEA PIG 
HEARTS. G.Grupp and S.H.Bryant (intr. by Carl 
C.Smith)Dept. of Pharmacology, Univ.Cincinnati, 
The study of the effects of drugs on cardia 
tlembrane potentials is complicated by changes 
in inflow pressure, coronary circulation and 
heart rate produced by these drugs. Experi- 
ments have therefore been done to determine 
the dependence of the membrane potentials of 
the perfused guinea pig heart upon the various 
perfusion parameters. Intracellular recordings 
were made with glass electrodes filled with # 
KCl and flexibly mounted on 25 micron tungsten 
wire. Horizontally mounted hearts were perfused 
with oxygenated Krebs-Ringer Solution. 
Increasing the perfusion pressure (20 to 120 
mmHg) produces a decrease in amplitude and 
duration of the ventricular action potential. 
In the lower range (20 to 60 mmHg) the 
decrease is about 3 mV per 10 mmHg; in the 
higher (60 to 120) about 5 mV per 10 mig, 
Decreasing the perfusion pressure has the 
opposite effect in the same order of magnitue, 
Although increasing or decreasing the perfusion 
pressure often produces an increase or decrease 
in heart rate respectively, this rate effect 
does not entirely account for these changes in 
the action potential. Action potentials at th 
control level of 40 mmHg ranged from 80 to 110 
mV amplitude and from 190 to 290 m sec 
duration. 
(Supported by Public Health Service grant) 
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ACTION OF MUSCARINE ON AUTONOMIC GANGLIA. 

Laszlo Gyermek and Francis Herr*. Dept. of 
Pharmacol. U. of 111, Col. of Med., Chicago. 

Muscarine chloride (M) was studied for its 

ganglionic action in 3 different preparations: 
j. It caused on intraarterial injections of 0.5 
1.0 ug contraction of the innervated and dener- 
vated nictitating membrane of the cat; after 1 
ngn/kgm atropine, doses as high as 200-400 ug 
were ineffective. In contrast, the action of 
DMPP and that of preganglionic stimulation were 
not or only slightly, reduced by atropine. 2. M 
produced contraction in the dog's pelvic nerve 
bladder preparation in doses of 0.02-0.1 ug/kgm 
The atropinized preparation was insensitive to 
Mup to 400 ug/kgm but remained responsive to 
pelvic nerve stimulation, to DMPP and nicotine 
(0.52 ug/kgm). 3. On intraaortic injections of 
up to 1 mgm/kgm close to the inferior mesenteric 
ganglion in atropinized cats M was unable to in- 
crease the frequency of spontaneous action po- 
tentials recorded from the postganglionic fibes. 
DMPP, nicotine and ACh caused ganglionic dis- 
charges in the same animals in a dose range of 
2-50 ug. The results demonstrate lack of gang- 
lionic stimulation by M in doses which are 400- 
10,000 times larger than those stimulating the 
postganglionic parasympathetic effector sites. 
These large doses of M still did not produce 
appreciable blockade of ganglia. The findings 
on the superior cervical ganglion preparation 
also support the view that the nictitating mem- 
brane of the cat has cholinergic effector sites 
(Feeney: Fed. Proc. 16: 295, 1957). 
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THE SUBSTRATE SPECIFICITY OF AMINE OXIDASE 
OF MOUSE MASTOCYTOMA. Paul Hegen: Dept. of 
Pharmacology, Harvard Med. ool, Boston, 
Mess. 

In addition to histidine and 5-hydroxy- 
tryptophane decarboxylases, mouse masto- 
cytoma contains a highly active dopa de- 
carboxylase (Hagen and Lee, J. Physiol., 433 
7P, 1958). Although histamine and 5-hydrozy- 
tryptamine an are present in large 
quantities (Furth, Hagen and Hirsch, Proc. 
Soc. exp. Biol. Med., 953824, 1957) no 
dopamine has been detected in this tissue. 
Whereas dopamine is readily oxidized by the 
amine oxidase, 5HT is not. Histamine is 
not appreciably metabolized by mastocytoma 
enzymes. Thus, the absence of dopamine and 
the presence of large amounts of 5HT and 
histamine can be explained by the ability of 
Bastocytoma amine oxidases to rapidly 
destroy the dopamine without metabolizing 
the 5HT or histamine. (Supported by PHS 
grant B-1470. I am indebted to Dr. Jacob 
Furth for the mastocytomas). 
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METABOLISM OF 1,1,1-TRICHLOROETHANE BY 
THE RAT. C,.L. Hake, T.B, Waggoner, and 
ys 2 Rowe (intr. by D. D. Trish). e 
w Chemical Company, Midland, Michigan. 
A new industrial solvent, 1,1,1-tri- 
chloroethane, is outstanding, princi- 
pally because of its low toxicity. A 
recent report from this laboratory 
(Torkelson et al. Amer. Ind. Hyg. Assoc. 
a: 12, 353:1958) presents data on the 
toxicity of this compound to animals 
and humans. A metabolism study has 
now been carried out to determine the 
cause of this comparatively low toxic- 
ity. 1,1,1-Trichloroethane-1-cl4 was 
injected intraperitoneally into rats 
and balance studies were carried out 
after each animal had spent 25 hours in 
a metabolism chamber. Analysis of the 
expired air showed that 97 6% of the 
1,1,1-trichloroethane-1-C 4 was expired 
unchanged while, one-half per cent was 
converted to C+"0o. Only trace 
amounts of activity remained in the 
animal. The urines contained from one- 
half to one per cent of the injected 
activity. The characterization of 
urinary metabolites will be discussed. 
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PHARMACOLOGICAL EFFECTS OF MELLARIL. Thomas J. 
Haley, N. Komesu” and P. Williams”, Dept. and 
Lab. of Nuclear Medicine and Radiation Biology, 
Univ. of California at Los Angeles 

Mellaril, 2-methylmercapto-10-[2-(N-methyl- 
2-piperdyl)] ethyl phenothiazine hydrochloride, 
a new tranquilizer does not produce the extra 
pyramidal syndrome seen with other drugs of 
this group (Cohen, S., Am. J. Psychiat. * 
358, 1958). In anesthetized cats, Mell at 
doses of 0.0) to 10 mgm/kgm produced a slight 
transient hypotension. The pressor effect of 
0.005 mgm/kgm of epinephrine was blocked by 
0.0 mgm/kgm of Mellaril while the contraction 
of the nictitating membrane elicited by the 
former was decreased 72% by 0.08 mgm/kgm of the 
latter drug. Electrically induced contraction 
of the membrane was blocked at a dose of 1 mgm/ 
kgm while 5.0 mgm/kgm blocked the contraction 
induced by 0.005 mgm/kgm of acetylcholine. 
Histamine induced vasodepression was only par- 
tially decreased at doses of 1 to 5 mgm/kgm. 
Injection of epinephrine following low doses of 
Mellaril caused a transient reversal of the 
QRS segment of the ECG. Acetylcholine induced 
bradycardia was blocked in some animals but 
not in all. Mellaril produced bradycardia at 
5 mgm/kgm and death by respiratory failure 
coupled with cardiovascular collapse at 10 mgm/ 
kgm. In most aspects Mellaril appears to have 
a potent adrenergic blocking effect, some anti- 
cholinergic activity and only a weak antihista- 
mine activity. 
Supported by Contract AT-(Ol-1)-GEN-12 with 
the USAEC. 
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THE EFFECT OF AET ON EARLY HISTO- 
LOGICAL CHANGES IN THE LENS OF THE 
CO-60 GAMMA RADIATED RAT. Calvin Hanna 
and James E.O'Brien*. Dept. of Pharmacology, 
Univ. of Vermont Med. School, Burlington, Vt. 
Rats were radiated in one eye with 2400r 
of ionizing radiation from a kilocurie Co 
source. One-half of the animals were pre- 
treated with 300mg/kg, I1.P., of 2-amino- 
ethylisothiouronium bromide hydrobromide 
(AET) in divided doses giving the following 
groups of lenses: non-irradiated, irradiated, 
AET non-irradiated, and AET-irradiated. The 
animals were sacrified at 2and 7 days following 
treatment and the lenses fixed and prepared for 
histological analysis. The results obtained 
were as follows: 1) AET produced no detectable 
histological changes in the lens from control. 
2) The 2400r irradiated lens showed early signs 
of histological damage. In these lenses damage 
to the lens bow consisted of both forward and 
backward displacement of the bow. The nuclei 
were pyknotic and exhibited karyorrhexis and 
karyolysis. 3)The AET non-irradiated and 
AET-irradiated lenses did not differ from the 
control. The results of this study are being 
pursued further with the use of thymidine- 
tritium and radioautographic stripping film 
techniques. Supported in part bya Fight 
for Sight Award of the National Council to 
Combat Blindness, Inc., N.Y.C. 
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OBSERVATIONS ON THE INTERACTION OF THEOPHYLLINE 
AND A CARDIAC RECEPTOR IN THE ISOLATED TURTLE 
HEART, © (intr, by li,H, Seevers) 
Dept. of Pharmacology, Univ. of Michigan, Ann 
Arbor. 

Moore and Hardman, Fed, Proc. 16: 323, 1957 
reported that the concentration of unionized 
theophylline presented to the perfused turtle 
heart is the critical factor in determining the 
positive inotropic activity of this drug, Fur- 
ther studies have shown that the degree of car= 
diac stimulation obtained when the concentration 
of unionized theophylline is held constant is 
pH dependent, These results suggest that the 
interaction between theophylline and its recep- 
tor is altered by varying the pH over a wide 
range, The possibilities that the receptor 
substance undergoes ionization or that the per=- 
meability of the cardiac tissue is altered by 
varying the pH of the perfusion media will be 
discussed. 

Supported by a grant from the Michigan Heart 
Association, 
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VASOCONSTRICTOR COMPONENTS IN THE ERGOT 
REVERSAL OF ISOPROTERENOL. S. C. Ha 
rear, . J. Laffan", and-D-W Fetes 

veo 9 e City. ae 

In dogs and cats the reversal of the vag. 
depressor effect of isoproterenol by ergotanine 
was unaffected by decerebration, spinal cord 
pithing, total sympathectomy, adrenal Ligation, 
or hexamethonium. The effects of Di 
and Dibenamine were erratic and probably did 
not affect the response directly; prevention of 
the reversal was better correlated with sup. 
pression of ergotamine-induced vasopression than 
with abolition of norepinephrine~induced vag. 
pression. In the femoral, carotid, and abdosi. 
nal-aortic beds of the dog and the cat and ip 
the superior mesenteric and renal beds of the 
dog, peripheral resistance rose 20-100% when 
reversals were prominent and occasionally fel] 
when reversals were not accompanied by a sharp 
rise in diastolic pressure. Changes in 
eral resistance usually roughly paralleled 
those in blood pressure. On only two occasions 
did intraarterially administered isoprotereno) 
elicit an increase in peripheral resistance, 
It was concluded that reversal of isoproterem]- 
induced hypotension by ergotamine involved both 
cardiac and non-adrenergic vascular components, 


(*Aided by a grant from the Utah Heart 
Association.) 


1581 
DRUG ANTAGONISTS TO ARECOLINE INHIBITION OF TH 
CONDITIONED RESPONSE. Shirley T. Healy* and 
Elizabeth H, Jenney. Dept. of Pharmacology, — 
Emory University, Atlanta 22, Georgia. 

Female hooded rats, 200-270 gm., trained to 
avoid a weak 0.2 mAmp shock to their feet thru 
a floor grid (unconditioned stimulus) by climb- 
ing a pole at the sound of a buzzer Conditioned 
stimulus) and to return promptly to the grid — 
floor were used, During a control period of 0 
massed trials, latency and over-all performance 
times were measured. 20 min. after i.p. pre 
medication another group of 10 trials were 
given to rule out any decrement in the condi- 
tioned response (CR) due to pretreatment alone, 
30 min. after premedication, arecoline HBr, 

2 mg/kg, was injected s.c., and the rats were 
presented with the CS each minute for a period 
of not less than 15 min. In animals pretreated 
with atropine methyl nitrate, this dose of are 
coline inhibited the CR for a period of from 10 
to 15 min., with onset of action 1 to 2 min, 
after injection and maximum intensity at 6 min, 
The protective dose-50 of atropine SO, was fount 
to be 2.2 mg/kg, that of scopolamine HBr, 0.16 
mg/kg and of JB-336, a synthetic antitremor dr 
with marked hallucinatory properties, 0.2 mg/kg 
A 10-fold increase in the PD-50 dose of atropine 
SO, was capable of blocking a 40-fold increase 
in the dose of arecoline indicating that the 
antagonism is other than competitive. Among 
the other compounds studied, Benadryl, Disipal, 
Panparnit, Kemadrin and Pagitane also antago- 
nized the arecoline inhibition of the condition 
ed response. 
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ISM BETWEEN VERATRINE AND LOCAL ANES- 
queTICS ON ISOLATED NERVE. F. Herr (intr. by 
x, R. Unna) Dept. of Pharmacol. Univ. of I11. 
(ol. of Medicine, Chicago. 

Previous findings that nerve block produced 
by veratrine on the isolated sciatic nerve of 
the frog can be reversed by procaine and some 
other local anesthetics have been confirmed. In 
contrast, synergism between veratrine and local 
mesthetics has been described in rats when 
drugs were tested by infiltration and conduc- 
tion anesthesia. The mechanism underlying these 
apparently contradictory effects has been in- 
vestigated. On isolated frog sciatic nerve it 
yas found that procaine HCl abolishes depolari- 
zation caused by veratrine while the nerve con- 
duction returns. However, conduction can be re- 
established only with low frequencies of stimu- 
lation (1-10/sec.). Although application of 
cocaine also restores resting potential by re- 
polarization at the veratrinised portion of the 
nerve, it does not antagonize the conduction 
blockade produced by veratrine. Furthermore, 
antagonism between veratrine and procaine was 
demonstrated on isolated tail nerves of the 
rats recording action potentials of A fibres 
and employing low frequencies for stimulation. 


1583 
APPRAISAL OF FACTORS IMPLICATED IN SHOCK DUE 
0 BOWEL ISCHEMIA. ° 


- Dept. 
> N.. oU. Po eo Med. Sehool 
and Levy Fndn., Beth Israel Hosp., NW. Y. C. 
Stress induced by usion 





initial hypothermia, suggested the liberation 
of ahitherto unidentified gut factor(s) into 
the general circulation. The results of serial 
bacterial cul and hepatic 
Velns and of Landy and Shear's endotoxin detox- 
ifying component assay of the plasma will be 
presented. Results of bioassay of portal vein 
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1584 
SERINE, GLYCINE, ALANINE AND CERTAIN a-KETO 
ACIDS AS ALTERNATIVE GROWTH FACTORS FOR A MOUSE 
LYMPHOID NEOPLASM IN CELL CULTURE. L. A. 


Herzenberg and R. A. Roosa (intr. by H. Eagle). 
Nat'l. Inst. of Health, Bethesda, Md. 


Eagle et al. (Arch.Biochem.Biophys. 67: 432, 
1957) have shown the similarity of nutritional 
requirements for growth in culture of several 
mammalian cell lines. A mouse histiocytic 
neoplasm (P388), which had been established as 
a continuous cell culture in a chemically 
undefined medium (Dawe and Potter, Am.J.Path. 
33: 603, 1957) and which can grow as an ascites 
tumor in histogentically compatible mice, was 
found not to grow in Eagle's medium supplemented 
with dialyzed calf serum. Good growth, both 
from large inocula and from single cells, can 
be obtained ip this medium upop the addition of 
L-segine (10 "M), glycine (10 ¥), pyruvate 
(10 “M), o-keto,n-butyrate (10 r o-keto 
n-caproate (10 3. Lealanine (1072) supports 
growth to a lesser extent. A series of other 
keto acids, fatty acids, Kreb's Cycle inter- 
mediates, purines, pyrimidines, vitamins and 
amino acids are ineffective. 

Radioactive precursor studies showed that 
substantial amounts of serine, glycine, alanine 
and pyruvate are made by these cells from 
glucose in the medium. The paradoxical require 
ment of these cells for compounds which they 
can synthesize de novo and the replacement of 
these compounds by certain a-keto acids will be 
discussed. 


1585 


THE ACTION OF SYMPATHOMIMETIC AMINES ON THE 
PHOSPHORYLASE ACTIVITY OF THE PERFUSED CONTRAC- 
TING RAT HEART, E nd R k we 
Shanfeld* and N, Haugaard. Lab. of Pharmacol- 
ogy, Univ. of Pennsylvania Med. School, Phila- 
delphia, Pa, 

The effects of cardiac stimulating sympatho- 
mimetic amines on the phosphorylase activity of 
the perfused rat heart were compared with the 
effects of non-stimulating amines, The heart 
was connected to a strain gauge and the rate 
and tension developed was recorded on paper 
with the aid of a Sanborn amplifier. A number 
of sympathomimetic amines which had a potent 
stimulating action on the heart also had the 
ability, at a low concentration to increase 
phosphorylase a activity. Non-cardioactive 
amines, such as metanephrine, had no effect on 
phosphorylase activity. With the stimulating 
drugs, the effect on enzyme activity was deter- 
mined over a wide range of concentrations and 
dose-response curves were obtained. The 
following order of decreasing activity was 
established: dl-isoproterenol, 1-norepineph- 
rine, l-epinephrine, The relation between the 
structures of the sympathomimetic amines and 
their abilities to increase heart phosphorylase 
activity will be discussed. 








Hess 


1586 
TRYPTAMINE IN ANIMAL TISSUES FOLLOWING ADMIN- 
ISTRATION OF IPRONIAZID. Si Hess*, Betty 
G. Redfield* and Sidney Ude: end. Natio’ 
Heart Institute, Bethesda, Md. 

A sensitive and specific fluorometric assay 
for tryptamine has been developed based on con- 
densation with formaldehyde and oxidation to 
dihydronorharman following extraction of the 
amine from tissue homogenates. It was found 
that although significant amounts of tryptamine 
are excreted in urine the levels of tryptamine 
in guinea pig liver and brain are normally less 
than 0.03 ug/g. However, following adminis- 
tration of iproniazid (100 mg/K) and L-trypto- 
phan (800 mg/K) the levels in liver and brain 
rose to levels from 1-2 ug/g. Urinary excre- 
tion of tryptamine was also markedly increased. 
The accumlation of tryptamine may play a 
significant role in the observed pharmacologic 
actions of iproniazid and other monoamine 
oxidase inhibitors. 


1587 
BEHAVIOR RESPONSES OF DOGS TO BUFOTENIN 
REACHING THE BRAIN EITHER BY THE VERTEBRAL 
ARTERY OR INTERNAL CAROTID ARTERY (MOTION 
PICTURE). Harold E. Himwich, Erminio Costa 
and Williamina A. Himwich*. State Research 
Hospital, Galesburg, [11l. 

The film shows the anatomical placement of 
catheters so that injections can be made pri- 
marily into 1) the internal carotid, artery, 
and 2) the vertebral artery. The behavioral 
results obtained with 1 mg/kg of bufotenin 
monoxalate at pH 7.4 using routes of injection 
were compared with those following intravenous 
injection. The symptoms included salivation, 
muscular weakness, dissociated behavior, tongue 
lapping, hyperesthesia and howling. When in- 
jection was made into the vertebral catheter 
the symptoms were pronounced, many animals 
being prostrate because of muscular weakness. 
In some cases the howling, hyperesthesia, and 
muscular weakness lasted for hours. Carotid 
injections of the same dose gave a minimal re- 
sponse while the intravenous ones evoked an 
intermediate picture. The relation of the 
behavior to the areas of the brain irrigated 
by the vertebral and carotid blood respectively 
will be discussed. 
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1588 
EFFECTS OF AGGREGATION AND TEMPERATURE 
AMPHETAMINE TOXICITY IN MICE. Rudolf What 
and Louis Lasagna. Division of Clinical 
Pharmacology, Dept. of Medicine, Johns 
University School of Medicine, Baltimore, Md, 
Single male white mice and groups of 3 ang 
5 mice were placed in wire cages of vary: 
size, injected with amphetamine sulfate 10. 
200 mg/kg i.p. and exposed to temperatures of 
25°C and 10°C for 5 hours. This study con- 
firms the work of Chance (J.Pharmacol,Exper 
Ther. 87, 214, 1946) and Lasagna and McCann 
(Science, 125, 1241, 1957), that the mortality 
of grouped animals in room temperature ig 
higher than that of single animals. Cold 
protects grouped mice for 3 hours; thereafter, 
the mortality rises sharply but remains belo 
that of grouped animals at 25°C. An exposure 
of only 15 minutes in cold after injection was 
also protective. In contrast, the mortality 
of single mice at 10°C was higher than at 
25°C, and equal to that of grouped animals in 
cold. At 150 mg/kg grouped mice at 10°C dis- 
played the lowest mortality. This protection 
was lost at 200 mg/kg. The size of the cages 
used had only slight influence on the toxic 
effects. (Supported by USPHS Grant B-865(C2)), 


1589 
STUDIES ON C@PROTEIN. IL. Cx-REACTIVE PROTEIN 
(CxRP) RESPONSE DURING PRIMARY IMMUNIZATION OF 


THE RABBIT. XY. Hokama* and Richard F. e 
Dep t. Radiology, UCLA Medical Center, = 
Angeles, California, 

Wood (J. Exp. Med. 982311, 1953) noted the 
early appearance CxRP in plasma of rabbits 
during intensive immunisation with foreign 
protein (FP) plus adjuvant. We noted that lew 
Zealand albino rabbits given a brief (3 days) 
series of injections of FP with adjuvant 
rapidly developed circulating CxRP. Further 
more, without further injection of FP and 
adjuvant, a secondary CxRP response appeared 
just prior to and during the initial rise of 
the free circulating anti-FP, This observation 
suggested the secondary CxRP response was the 
result of the formation of Ag-Ab complexes, It 
was found that intravenous injection of soluble 
rabbit anti-FP - FP complexes elicited CxkP 
responses in normal animals, The results af 
additional experiments to amplify this finding 
will be discussed, (This investigation was 
supported by a grant (C-3615) from the Nat, 
Cancer Insts, U. S. Public Health Service.) 
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ed EFFECT OF ACETYLCHOLINE , OUABAIN, _ AND QUINI- 
DINE ON THE TRANSMEMBRANE FLUX OF K”“ IN ISO- 
LATED RABBIT ATRIA. W.C.Holland and R.L.Klein*. 

t, of Pharmacology, Vanderbilt Med. School, 
yashville, Tennessee. 

Bfflux of K is hardly affected by an in- 
crease of potassium concentration in the medium 
(K;). Influx increases with an increase of K;. 

o's for efflux ranged between 1.3-1.5 at all 
K's investigated (1.35-10.8 mM). At 1.35 oM 
Mi o's for influx were 1.8-2.0; at 8.1 mM, 
2,6-3.0; and at 10.8 mM, 3.5-4.0. Acetylcholine 
(ach) increases efflux and influx at all Kj;'s 
studied. The effect on influx increases mark- 
edly with an increase of Kj. (Qjo's: 4-6). At 
10,8 mM Kj, Cocaine (1xl0~“M) only depresses 
the effect of Ach 50%, as does aeration with 
helium. Ouabain (1x10-6M) depresses influx at 
all Kis. The drug has no action on efflux 
except at low K;(1.35 mM), where the agent was 
observed to increase efflux. The increased 
efflux noted in low K media was completely 
blocked by a decrease of Na in the medium from 
154 uM to 32 mM. Quinidine (5x107 5m) depresses 
poth the efflux and influx of K at all K;‘s, 
having a much greater effect on influx at high 
Kj (10.8 mM). These actions are not signifi- 
cantly modified by a decrease of Na. Conclu- 
sions:Ach increases both the active and passive 
components of K transport. Ouabain depresses 
active K transport, and also increases passive 
components of transport of K and possibly Na 
at low Kj. On the other hand, Quinidine 
appears to depress membrane permeability to K 
and possibly to Na. 





1591 

THE EFFECT OF MEPROBAMATE ON STUTTERING. A. R. 
Holliday (intr. by J. M. Dille). Univ. of 

as on, Seattle. 

Two random, homogeneous groups of male stut- 
terers read a prose passage twice with three 
weeks intervening between the two readings. 
Yeasures of the number of words stuttered upon, 
the mean blocking time, and the degree of 
physical tension were obtained, Subjects in 
the meprobamate group were given 800 mg. t.i.d. 
for the period intervening between trials, The 
placebo group subjects were given identical 
appearing capsules, Neither group showed a 
significant change between the first and second 
trials on the variables of number of words 
stuttered upon and mean blocking time. The , 
placebo group showed no significant improvement 
between the first and second trials on the 
variable of degree of physical tension. How- 
ever, the meprobamate group showed a signifi- 
cant improvement between the first and second 
trials on the variable of tension, The study 
vas "double-blind;" the correlations between 
the ratings of two independent judges ranged 
from .71 to .92; every subject in the mepro- 
bamate group was rated as showing improvement 
in regard to physical tension or "struggle." 
Meprobamate could be a useful adjunct to stut- 
tering therapy; further clinical-experimental 
research seems warranted, 
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Honegger (intr. by Carl C. Pfeiffer). 


was as follows: 
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1592 


SEPARATION OF AMINES AND AMINOALCOHOLS AND THE 
QUANTITATIVE DETERMINATION OF 2-DIMETHYLAMINO- 
ETHANOL (DMAE) IN NATURAL SOURCES, Conrad G, 
Dept. of 
Pharmacology, Emory University, Atlanta 22, Ga. 
The quantitative determination of DMAE con- 
tent and the presence of other amines in vari- 
ous animal tissues will be presented. The pro- 
cedure for the determination of aminoalcohols 
alcoholic extracts of tissue 
homogenates were vacuum-steam distilled in sat- 
urated Ba(OH)5. ‘Two fractions were collected 
for one hour each in normal HCl: #1 at 20°C, 





and #2 at 65°C, waterbath temperature and eva- 


porated. For the determination of bound amino- 
alcohols the remaining tissue homogenate was 
hydrolyzed for 6 hours in saturated Ba(OH)9, 


acidified, extracted with ethanol and evapora- 


ted. For analysis the HCl salt was transformed 
into the free base by treatment with 1% methan- 
olic NaOH. The fractions were analyzed by gas 
phase chromatography, the individual substances 


were collected and further characterized with a 


combined ionophoretic-chromatographic method on 
one paper. The procedure for the quantitative 
isolation of DMAE was checked for accuracy by 
the isotope dilution method. A 1 yg aliquot of 
a 1 mg sample added to 13.6 gm salmon roe con- 
tained 99.1% of its original radioactivity after 
completion of the isolation procedure used for 
the determination of bound DMAE and collection 
of the individual peaks from the gas-chromato- 
graph, (Fraction #1, 5.6%; fraction #2, 93.5%) 


1593 


IN VIVO INHIBITION OF MONOAMINE OXIDASE 
BY THE ARYLALKYLHYDRAZINES. A. Horita, W. 
R. McGrath* and L. G. Eltherington*. Dept. 
of Pharmacology, Univ. of Washington School 
of Medicine, Seattle. 

Earlier work (Gogerty & Horita, 1958) on the 
in vivo monoamine oxidase (MAO) inhibitory 
effects of iproniazid and $-phenylisopropyl- 
hydrazine ('Catron', Lakeside Laboratories) 
demonstrated a marked difference between their 
abilities to inhibit brain MAO with respect to 
liver. Iproniazid showed greater effects in 
liver while Catron inhibited brain MAO more 
selectively. In an attempt to explain this differ- 
ence, other alkyl- and arylalkyhydrazines were 
investigated. 1l-isonicotinyl-2-phe-nyliso- 
propylhydrazine (isonicotinyl-PIH) and iso- 
propylhydrazine both were found to exert greater 
MAO effects in liver than in brain. These ex- 
periments suggest that the difference in brain 
and liver selectivity of the two inhibitors is re- 
lated to their chemical structures. Iproniazid 
consists of two moieties which tend to hinder 
its distribution to brain, namely the isopropyl- 
hydrazine and the isonicotinyl groups. It is 
also concluded that the benzene ring of Catron 
plays an extremely important part in its brain 
selectivity. The in vivo MAO effects of a num- 
ber of other related arylalkylhydrazines will be 
discussed. 
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1594 
PRESSURE-VOLUME CHANGES IN HUMAN FOREARM VEINS 
AFTER ATROPINE ADMINISTRATION. A. W. Horsley 
(intr. by C. B. Pittinger). Dept. of Medicine, 
State Univ. of Iowa, Iowa City. 

Recent indirect observations (Clin. Res., 6: 
216) suggest that atropine induces venous pool- 
ing. This implies a reduction in venous tone 
since venous pressure decreases. Eighteen 
normal men were studied. Venous pressure-vol- 
ume curves were obtained plethysmographically 
(J. Clin. Invest., 37: 956) from one forearm. 
Pressure was measured in the antecubital vein 
of the opposite arm. Observations were made 
before and after intravenous administration of 
atropine sulfate (2.0 mg). Venous constric- 
tion occurred in 17 of 18 experiments; forearm 
venous volume at a transmural venous pressure 
of 30 mm Hg averaged 4.0 m1/100 ml of tissue 
during control periods and 3.4 ml after atro- 
pine. Venous pressure fell in 16 and remained 
unchanged in 2; the average fall was 2.2 mm Hg. 
Blood shifted from the forearm veins in each 
experiment. The natural venous volume of the 
forearm averaged 2.6 m1/100 ml of tissue dur- 
ing control periods and 2.0 ml after atropine. 
This shift was caused by the increase in venous 
tone as well as the fall in venous pressure. 
The maximum change in venous tone occurred 
about 20 minutes after administration of the 
drug, suggesting that the response is second- 
ary to venous pooling elsewhere. In 5 subjects 
the experiments were repeated with a lower 
body antigravity suit inflated. This did not 
alter the venous responses significantly. 


1595 
RELATIVE ANALGESIC POTENCY OR NORMOR- 
PHINE AND MORPHINE, R, W, Houde and 
8, L, eee ae Div. of Clin, 
Invest., Sloan-Kettering Institute, New 
York, N, Y. 

The present study was undertaken to 
determine the relative analgesic poten- 
cy of normorphine and morphine in pa- 
tients with chronic pain due to cancer, 
Two graded I.M, doses of normorphine 
and morphine were compared in each pa- 
tient in the three sequential series in 
the study, These were; 8 and 16 mgm, 16 
and 32 mgm, and 25 and 50 mgm of nor- 
morphine compared to 8 and 16 mgm of 
morphine in each series, Fifty-five 
patient comparisons of the two dose 
levels of normorphine and morphine were 
made, A statistically significant con- 
mon slope was obtained and deviations 
of the individual drug slopes were in- 
significant. These data show morphine 
to be 2.5 times as potent as normor- 
phine, ite N-demethylated analog. 
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IN VITRO METABOLISM OF NICOTINE TO COTININE, 
by Bernard B. Brodie). National Heart - 

Institute, Bethesda, Md. 

It has been shown previously (J. ‘ 
and Exp. Therap. 122:33A, 1958) Ser 
olism of nicotine is catalyzed by rabbit liver 
microsomes and that the reaction requires TPiy 
and 02-. The present studies show that a major 
product of nicotine metabolism in this syste, 
is cotinine, 5-3'-pyridyl)-N-methylpyrroliding 
-2-one. Using a spectrophotometric assay for 
cotinine it was shown that the intramuscular 
administration of nicotine (15 mg/kg) to 
rabbits results in the urinary excretion of 
about 10% of the dose as the metabolite. 
Since less than 10% of cotinine administered 
intravenously appears in the urine unchanged 
it is possible that cotinine is a major metab- 
olite of nicotine in vivo. Evidence will be 
presented that the metabolism of nicotine my 
follow in this sequence: 1) hydroxylation of 
nicotine to 5-(3'-pyridyl )-N-methyl pyrrolidine. 
2-01; 2) oxidation of this product to cotining; 
3) deamidation of cotinine to 4-G'-pyridyl)-j. 
methylaminobutyric acid. 


1597 
PHYSIOLOGIC EFFECTS OF PERIPHERAL DEPLETION 
OF NOREPINEPHRINE BY SU 3118. F. Barbara 
i (intr. by 
B. B. Brodie). National Heart Institute, 
Bethesda, Md. 

SU 3118 (carbethoxysyringoyl methyl 
reserpate) was administered intravenously 
to dogs in doses of 0.5 mg/kg. In 24 hours 
heart norepinephrine (NE) was largely depleted 
but there was little or no change in brain 
levels of NE or serotonin. The animals were 
not sedated but, as previously reported by 
Plummer et al., showed a drop in mean sys- 
tolic blood pressure of about 35 mm Hg and 
a pronounced bradycardia. Evidence will be 
presented that these responses are due to 
the depletion of NE from peripheral nerves. 
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1598 
EVALUATION OF DRUGS IN HUMANS 
SEQUENT IAL . 


ity M, Hughes*, Richard C, McNee*, and 
lawrence J, Milch. School of Aviation Medicine 
USAF, Texas 
for measurements on a continuous scale, the 

reduced amount of experimentation required by 
sequential testing procedures has been demon- 
strated (Cummings et al., Fed.Proc. 17(1): 361, 
1958.) For measurements such as reaction versus 
pon-reaction under administration of drug vs. 
placebo, sequential procedures also exist which 

t: (1) earlier cessation of testing at a 
known significance level when drug is better 
than placebo; and, (2) positive rejection of 
drug at a known significance level when drug is 
yrse than placebo. A comparison drug may re- 
place placebo, An adaptation of the sequential 
probability ratio test is presented herein that 
permits rejection of a drug unless it reduces 
the reaction incidence to an arbitrary fraction 
of the incidence under placebo (or a reference 
drug.) This procedure is compared with a stan- 
dard chi-square analysis of data on the effect- 
iveness of certain drugs in preventing motion- 
induced emesis aboard military aircraft (Renzi 
et al., J. Av. Med. 29% 587, 1958 and Milch et 
al., Am. J. Physiol., in press.) At the chosen 
significance and effectiveness levels, over 190 
subjects would be required to establish anti- 
mtion-sickness activity using chi-square anal- 
ysis of a 2 x 2 table (sick vs. not sick, drug 
vs, placebo). Using the sequential technique, 
significance is attained with 40, 16, and 80 
subjects respectively for three different drugs 
at obvious attendant savings in manpower, time, 
and aircraft utilization. 


1599 

POTASSIUM TRANSPORT IN EXCITED SMOOTH MUSCLE. 
Leon Hurwitz. Dept. of Pharmacology, Vander- 
bilt Med. School, Nashville, Tenn. 

A study was carried out to characterize the 
transport of potassium ions across the smooth 
muscle membrane of the isolated guinea pig il- 
eum, The relative velocities of unidirection- 
al ion fluxes were followed by employing the 
radioactive tracer K42, 

In unexcited tissues both the efflux and in- 
flux of potassium were found to be proportion- 
al to the total quantities of exchangeable ion 
present in the tissue and in the surrounding 
wedium respectively. The addition of about 
7.5 x 107% pilocarpine, a concentration great 
enough to elicit a maximal contractile res- 
ponse, increased potassium efflux about 110- 
150 percent, whereas potassium influx was 
watkedly impeded. When the total loss of po- 
tassium from the tissue was calculated, it was 
found that the decrease in potassium influx 
could account for at least 50 percemt of this 
loss. The local anesthetic, cocaine, (about 9 
x 10-4M) could completely antagonize the en- 
hanced potassium efflux induced by pilocarpine, 
but did not alter potassium efflux in the rest 
ing smooth muscle tissue. 

These data suggest that an increase in per- 
Weability to potassium is not a prominent fea- 
ture of the excited smooth muscle fibers; rath 
er, the movements of potassium reflect a per- 
Weability change either to sodium ions, or to 
Some other ion species which exerts a depolar- 
izing influence on the cell membrane. 
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COMPARISON OF ORALLY ACTIVE DIURETICS IN 


CONGESTIVE HEART FAILURE. D, E. Hutcheon 
M, Schwarts* and G, A. Condouris®. Depts. of 


chlormerodrin 

pared in a double blind study using 12 patients 
with congestive heart failure. Of the 12 cases, 
7 had arteriosclerotic heart disease, ), had 
rheumatic heart disease and 1 had cor pulmonale 
The drugs were given orally at 2 dose levels 
within the usual therapeutic range. Each dose 
was given over a one week period, alternating 
with one week intervals of placebo therapy to 
allow for the edema fluid to return. Weight 
loss and improvement in the signs of cardiac 
failure over the period of therapy were used 
as a measure of diurstic response. The 
greatest weight loss occurred after daily 
doses of 1.0 or 2.0 gm. chlorthiazide. Sig- 
nificant diuresis was also observed after 
110 mg. per day of chlormerodrin and 300 mg. 
per day of acetazoleamide. A decrease in 
systolic blood pressure was measured after 
2.0 gm. chlorthiazide and 300 mg. acetazole- 
amide in both normotensive and hypertensive 
patients. No toxic effects were noted after 
any of the drugs at these dose levels, 


1601 
A STUDY OF DIURETICS IN THE RAT. Kao Hwang 
and M. E. Goldberg*, Dept. of Pharmacology, 
Abbott Labs., No. Chicago Ill. 

The method of Lipschitz, Hadidian and 
Kerpcsar for diuretic assay (J. Pharm. Exper. 
Therap, 79:97, 1943) has been studied in both 
male and female rats. The modified procedure 
by giving an oral load of isotonic saline, 15 
ml/kg, to groups of four randomized rats (Hwang, 
Godula and Krueger, J. Pharm. Exper. Therap., 
110:27, 1954) produced results with minimal 
variation within the day. Female rats appeared 
to be slightly more satisfactory than males 
with regard to uniformity in the 5 hour excre- 
tion of water and electrolytes (Na, K, Cl). 
Furthermore, they could be used longer than the 
males. Effects of diuretics such as urea, 
theophylline, chlorazanil, acetazolamide and 
chlorothiazide were essentially reproducible 
and comparable in both sexes. Electrolyte 
excretion patterns were similar to those known 
in other species. Thé maximal response to 
each drug after oral administration was ascer- 
tained by using certain large doses. The 
magnitude of these upper limits apparently 
depended upon the potency and mode of action 
of the drug. The maximal osmotic diuresis pro- 
duced by urea (100 mM/kg) was enhanced by 
acetazolamide or chlorothiazide with increased 
excretion of Na and characteristic respective 
increases of K or Cl. Acetazolamide and 
chlorothiazide at various levels up to indepen- 
dently maximal doses (0.176 and 0.352 mM/kg, 
respectively) appear to be additive in the 
renal response. 
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SOME FACTORS AFFECTING GLUCURONIDE CON- 


JUGATION. Joseph K. Inscoe* and Julius 
Axelrod. ationa ns ute of Mental 


Health, Bethesda, Maryland. 

Incubation of adult rat liver micro- 
somes with UDP-glucuronic acid and a 
phenolic acceptor showed the activity 
of glucuronyl transferase in males to 
be 4 times greater than in females. 
Chronic treatment of male rats with es- 
tradiol reduced the transferase activi- 
ty to 1/2, while chronic treatment of 
females with testosterone doubled the 
activity. Forty-eight hours after the 
intraperitoneal administration of 5 ng. 
benzpyrene to adult rats, transferase 
activity increased 35% in males and 
250% in females; benzpyrene administra- 
tion to female rats following chronic 
testosterone treatment produced a 500% 
increase in enzyme activity. Prelimin- 
ary results indicate that glucuronyl 
transferase activity in rats with con- 
genital jaundice due to a defect in 
glucuronide formation can be increased 
by administration of benzpyrene. Forty- 
eight hours following administration of 
1 mg. of benzpyrene to rats on the day 
of birth, an increase in transferase 
activity of 150% over untreated litter 
mates was observed. Treatment of preg- 
nant rats for one week before term pro- 
duced no effect on transferase activity 
in the offspring, while activity in the 
mother was markedly increased. 
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BEHAVIORAL EFFECTS OF CHRONIC IPRONIAZID AD- 
MINISTRATION. Samuel Irwin. Dept. of Pharm- 
cology, Schering Corp., B ield, N. J. 

The locomtor behavior of 96 femle, Charles 
River rats was recorded in 32 revolving activ- 
ity wheels, with 2 hr. counts of activity 
taken weekly for 4 weeks prior to therapy. The 
animals then were subdivided into three groups, 
two receiving 5 mg/kg of iproniazid ani a third 
physiological saline orally 5 times weekly. 
Subsequent locomotor studies involved 2 hr. 
control counts before treatment and 4 hr. ac- 
tivity counts after treatment. A significant 
increase in activity counts of iproniazid- 
treated over saline animals was observed after 
12 (but not 5) days of treatment. Acute 
effects of iproniazid were ruled out by ad- 
ministering saline on the day of the experi- 
ment. Some of the iproniazid-treated animals 
exhibited significantly increased activity 
counts during the first 2 hrs. of recording; 
most of the animals, however, exhibited the in- 
crease only during the subsequent 4 hr. period 
where animals on saline show rapid decrement of 
activity (satiation). The early effect of ip- 
roniazid therapy, therefore, appeared to be a 
maintenance of locomotor drive rather than an 
acceleration of movement, although the latter 
may be exaggerated by continued treatment. The 
data suggest an anti-"fatigue" action of ipron- 
iazid in animals similar to that described in 
man. The locomotor response of the animals to 
reserpine, perphenazine and methamphetamine will 
be reported; also individual animal differences 
in response to treatment, and the effect of 
treatment on avoidance conditioning. 
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DIURETIC SCREENING PROCEDURE IN THE RAT, Lk 
Iwamoto, R. M. Gesler and Norton X. 0‘Meara # 
Baxter Laboratories, Inc., rove, P 

In routine screening of a large number of 
compounds for diuretic activity, a reliable, 
small animal procedure is necessary. Contro] 
diuretic responses of male rats given food ang 
water ad lib were measured weekly over four 
months. On the first day of the three-day 
assay period, the rats were acclimatized in 
pairs to metabolism cages. The following 
(control) day all rats were gavaged with the 
vehicle (10% acacia in water, 0.5 m1/100 ga), 
Urine samples were collected at 0-1, 1-2 ang 
2-4 hr intervals; urines from 2 cages (4 rats) 
were pooled and Na output measured (Flame 
photometer). These data are expressed in tems 
of mean urine volume and Na output per hr for 
the 4 rats + 5 S.D. defining the control per. 
formance. On the third (test) day, the drugs 
were administered orally in the vehicle; and 
urine samples collected as before. The mini- 
mal dose producing significant diuresis 
(urine output per hr in excess of the mean 
control output + 3 S.D. for volume and/or Na) 
is taken as the approximate diuretic dose 





(ADD). An ADD in mg/kg was determined for the 
following reference compounds: 

Drug Vol ADD Na ADD 
Aminoisometradine 100 100 
Aminometradine 7400 100 
Chlorthiazide 400 100 
Acetazoleamide 25 25 
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KINETICS OF THE AMINO ACID TRANSPORT SYSTEM Ii 
EHRLICH ASCITES CELLS. J. A. J (intr, by 
Donald A, Clarke). Sloan-Kettering Tnstitute 
for Cancer Research and Sloan-Kettering Div, of 
Cornell University Graduate School of Medical 
Sciences, New York, New York. 

Evidence has been presented (Christensen, 
Aspen and Rice, J. Biol. Chem. 220: 287, 1956) 
that a-methyl amino acids can be concentrated 
intracellularly by the amino acid transport 
system in Ehrlich Ascites cells but that they 
cannot be metabolized. For this reason a-metiyl 
tryptophan was used as well as tryptophan in 
the present work. Studies of the steady-state 
intracellular concentration after long equili- 
bration at 37°C and of the initial velocity of 
entrance into Ehrlich Ascites cells have been 
carried out. The kinetics of uptake can be 
described mathematically by the sum of two 
terms, a diffusion term and a transport tern 
which follows saturation kinetics of the 
Michaelis-Menten type. The transport term can 
be interpreted to arise from a reversible re 
action of the amino acid with a component at 
the cell surface followed by an irreversible 
transport into the cell interior. The results 
of experiments designed to determine which of 
the ionized forms of an amino acid enters the 
cell will be discussed, 
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Wegors OF ELCTTANT AND DEPRESSANT DRUGS GIVEN 


Ts CHRONICALLY IMPLANTED CAROTID ae 


e ey > 
Hisstein College of Med. New York City. 

A method of introducing drugs directly into 
lisited portions of the cerebral circulation by 


d on in cats has previously been 
oes trees. Secs Bam Biol. and Med-, 1956, 
198, 99-703) « ety 0 to 
cite and depress the central nervous system 
have been administered this way as well as into 
the systemic circulation in a series of twelve 
cate. In general, it has been found that de- 
» such as barbiturates and chlorproma- 
sing, cause @ syndrome characterized by turning 
tomrds the side of the injection, and motor 
ani sensory impairment of the contralateral 
side of the body. Stimlants, such as methan- 
phetanine and physostigmine, on the other hand, 
emsed contralateral turning. Methamphetamine 
ws capable of reversing the effects of chlor- 
» whereas scopolamine blocked but did 
reverse the effects of physostigmine. 
marked differences in the latency 
of different drugs. Barbiturates 
their effects almost immediately, 
whereas single injections of 
took five to ten mimtes for the effects became 
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DRUG ANTAGONISTS TO CHLORPROMAZINE INHIBITION OF 
THE CONDITIONED RESPONSE. Elizabeth H, Jenney 
and Shirley T. Healy*. Dept. of Pharmacology, 
fnory University, Atlanta 22, Georgia. 
Conditioned responses (CR), unconditioned re- 
sponses (UR) and latency between the sounding of 
a buzzer (CS) and the jump to the pole (CR) of a 
group of conditioned, female, hooded rats were 
recorded before and after the subcutaneous in- 
jection of chlorpromazine (CPZ). The duration 
of the CS was set arbitrarily at 30 seconds, 
following which the unconditioned stimulus (US), 
20.2 mAmp shock to the feet, was applied while 
the buzzer continued to sound, The mean control 
latency for the group of rats used in this study 
was 1.8 seconds t a standard error of 0.1 sec. 
Following the injection of CPZ latency always 
increased although, in many instances, there 
was no loss of CR, Each animal served as its 
om control, receiving saline as a second drug 
9 to 120 minutes after CPZ, Ephedrine, d-des- 
oxyephedrine, amphetamine and caffeine adminis~ 
tered intraperitoneally 2 hours after 7.5 mg/kg 
of CPZ rapidly reversed its inhibitory effect, 
testoring the CR and returning latency to normal 
values, Metrazol and Megemide produced a trans- 
lent decrease in latency during a 10 minute 
period immediately following their injection. 
Atropine and scopolamine intensified ‘the inhibi- 
tory action of CPZ, but shortened its duration 
of action from 12 to 6 hours. 
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ALTERATION OF CARDIOVASCULAR RESPONSES TO 
ADRENERGIC AGENTS BY CHRONIC ADMINISTRATION OF 
CHOLINERGIC BLOCKING AGENTS. David Jerram 
(intr. by R.P.Ahlquist). Depts, Pharmacology 
and Physiology, Med. Coll. Ga., Augusta, Ge. 
Swedish workers have demonstrated that 
chronic parasympathetic denervation alters the 
responses of some structures to epinephrine (E) 
and levarterenol (L). For example, the submax- 
illary gland becomes sensitised to the secret- 
ory effects of E and L. The effect of chronic 
administration of cholinergic blocking agents 
has been determined on the cardiovascular sys- 
tem by comparing the effects produced by E, L 
and isoproterenol before and during the chronic 
administration of atropine, methyl-scopolamine 
and diphenylpiperidine-ethylazetamid (HO-9980) 
in dogs. Using the Hamilton manometer, changes 
in systolic and diastolic pressures, duration 
of systole, heart rate, cardiac output and 
peripheral resistance were measured, The volume 
of secretion from the submaxillary gland was 
the criterion for development of sensitisation. 
Preliminary findings reveal an apparent dissoc- 
dation between the cardiac and peripheral 
effects of E and L during chronic atropine 
administration. There is also an apparent fail- 
ure of an acute dose of atropine to produce 
complete vagal block in these animals, 
(From the Cardiovascular Research and Training 
Program, supported by grant HTS-50il, National 
Heart Institute, Public Health Service. ) 
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ONTOGENETIC DEVELOPMENT OF ENZYMES FOR METAB- 
OLISM OF DRUGS AND OTHER FOREIGN ORGANIC COM- 
POUNDS. W,R, Jondorf*, R ckel* and 
Brodie, National Heart Institute, Bethesda, Md, 

Studies of the biochemical evolution of en- 
zyme systems for metabolizing lipide soluble 
foreign organic compounds have suggested that 
they developed coincidently with the evolution 
of animals from aquatic to terrestrial life, 
Fish and aquatic amphibia lack the enzymes; but 
those amphibia which lead a primarily terres- 
trial existence and all higher vertebrates are 
equipped with enzymatic mechanisms for metab- 
olizing foreign compounds, The present studies 
show that tadpoles of frogs and toads do not 
have the enzymes, which appear to be formed 
during metamorphosis into terrestrial adult 
forms, It can be said here that "ontogeny re- 
capitulates phylogeny". We have also shown 
that fetal and newborn guinea pigs and mice 
lack the enzymatic mechanisms for reactions 
such as the oxidation of hexobarbital, the de- 
alkylation of N-alkylamines, and the cleavage 
of aromatic ethers, Moreover, they do not form 
phenol glucuronides, These mechanisms appear 
in the first week after birth and achieve max- 
imal activity in about 8 weeks, It is suggest- 
ed that in the transition from fetal to neo- 
natal life, the mammal undergoes a transition 
from aquatic to terrestrial environment similar 
to the evolutionary development of the primi- 
tive vertebrates, These findings have important 
implications in obstetrical anesthesiology and 
in drug therapy of the newborn child, 
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INCORPORATION OF SELECTED H3 AND C14 PRECURSORS 


Hospital, 
of Chicago, Chicago, Ill., and Dept. of Chen- 
istry, U. of Detroit, Detroit, Mich. 

It has been believed that the turn- 
over of brain cholesterol in adult animals is 
in a static state. ‘This assumption has been 
based mainly on the observation that little or 
no acetate incorporation occurs in adult brain 
cholesterol. However, studies carried out in 
our laboratory indicate the presence of a dyna- 
mic cholesterol metabolism in the adult animal. 

the brain respires almost exclusively 
at the expense of glucose, while free acetate 
is less readily oxidized by this organ. Fram 
these two established facts it would seem that 
radioactive acetate would be a poor indicator 
for brain lipid metabolism, while glucose on 
the other hand would be a better source of car- 
bon for sterol synthesis. cer gee d- 
glucose-U-C! as wel] as acetate-1-cl4, acetate- 
2-H3, dil-leucine-2-C** and dl-mevalonic-2-cl 
were injected as cholesterol precursors in 
adult CF-1 and DBA/2 mice. Radioactive purity 
of the isolated cholesterol was established via 
the dibromide derivative. Our data indicate 
that approximately 8 to 10 times more carbon is 
incorporated into cholesterol from glucose as 
compared to acetate. An appreciable amount of 
acetate, leucine and mevalonic acid were also 
incorporated into adult brain cholesterol. ‘he 
significance of these findings will be discussed. 
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D-XYLOSE IN THE STUDY OF INTESTINAL ABSORPTION. 

A New Metbod of Plasma Xylose Determination. , 

J. Kallos, I.T. Beck, J.G. Roberts’ &“D.S.Kahn. 
@ Research Laboratory and the Department of 

Medicine, St. Mary's Hospital and the Depart- 

ments of Pathology and Investigative Medicine, 

McGill University, Montreal, Canada. 


Previous reports have shown that the absorp- 
tion of xylose from the gastro-intestinal tract 
may be used as an index of gastro-intestinal 
absorptive function and that the xylose absorp- 
tion test may aid in the diagnosis of mal- 
absorptive states. (Berenson et al: N.Eng.J. 
Med. 256:335, 1957). Previous methods (Roe & 
Rice: J. Biol.Chem. 173:507, 1948), for the 
determination xylose are complicated. The 
method to be described is only slightly more 
time-consuming than the standard blood glucose 
determination. It consists of firstly the 
removal of glucose by means of the enzyme 
glucose oxidase and then the determination of 
the reducing power of the glucose-free blood 
plasma, The difference in reducing power 
before and after ingestion of xylose is taken 
as a measure of the blood plasma xylose content. 
Plasma xylose levels were followed for a period 
of two hours, after the ingestion of 25 grams 
of Dexylose, NOrmal values were established 
amd found to be identical with those of 
previous authors. Cases of idiopathic sprue 
and scleroderma had decreased absorption while 
cases of pancreatic insufficiency and wide 
small bowel resection had normal or even 
elevated values. 
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TRAUMA ON INCORPORATION OF $35 OF Lcrsteng 
INTO TISSUE GLUTATHIONE. Sarah C, Ka 3 
Lyle V. Beck and Virginia R, Alexander.® Des 
of Physiology and Pharmacology, University of 
Pittsburgh School of Medicine, Pittsburgh, Pj, 

Ten mice were subjected to tourniquet tragy 
for 3 hours. Immediately before removal of hin 
leg ligatures, each mouse was injected by taij 
vein with a known amount of S35 L-cysteine, 
minutes later, mice were sacrificed and poole 
samples of various tissues obtained and kept @ 
dry ice until analysis. Pooled tissue 
were also obtained for ten control mice sinily. 
ly injected with S35 L-cysteine. Using these 
tissue samples, fluids were prepared for liquia 
scintillation counting of S35 found in: (A) 
protein, (B) non-protein, and (C) a glutathion 
(GSH) subfraction of (B). Data obtained are 
expressed as concentration ratios (Counts in 
fraction, per gram of wet tissue/Counts adsin. 
istered per gram of mouse). For all tissues 
examined, lower concentration ratios were ob- 
tained for (A) than for (B). For (B), these 
ratios ranged from over 1.5 for kidney and 
liver to less than 0.3. Only kidney and liver 
of normal mice exhibited non-protein $35 pre- 
dominantly in the GSH subfraction. For both of 
these tissues the percent of the non-protein $58 
which was recovered as GSH was nearly four tims 
as great for normal as for traumatized mice. 
These data suggest that one of the mechanisas 
involved in the marked decrease in mouse liver 
non-protein sulfhydryl which is induced by 
trauma, nor-epinephrine, etc. (cf. Beck et al 
Proc. Soc. Exp. Biol. & Med., 1958, 98, 466) is 
a decrease in GSH synthesis. 
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CENTRAL EFFECT OF XYLOCAINE ON CARDIAC OUTPUT. 
Frederick F and Ulla H. Jalar (intr. by 
Aldo P. trosat} Dept. of Physiology, State 
University of N.Y., Downstate Medical Center, 
Brooklyn, N.Y. 

Xylocaine (Astra) (0.5-3.0 mg/kg I.V.) was 
found to increase cardiac output in nembutal- 
ized or chloralosed dogs. The increment in 
cardiac output was accompanied by an elevation 
of arterial blood pressure and e decrement in 
the central venous pressure. The response 
dosage curve for xylocaine on cardiac output 
simulated that of a normal distribution with 
the maximum response at the dosage of 1 ag/kg, 
which lasted 45 minutes. Procaine of compar 
able dosage caused no change or a decrease in 
cardiac output. The central mechanism of 
xylocaine on cardiac output was inferred fros 
the following observations: 1. Proceine 
blocked the effect of xylocaine and the dosage 
was approximately one to one. 2. In decere- 
brate dogs the effect of xylocaine on cardisce 
output was abolished. 3. When xylocaine was 
injected via the carotid artery by means of @ 
special cross-circulation technique to the 
head of a dog whose nerves were left intact, 
cardiac output was found to be increased event 
with smaller dosages. 

Supported in part by a grant from 
NIH B-1907 
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ald 
EINE uctioN OF EPN AND MALATHION.1 Alexander G. 
ct a . K. Blachut* and Seward Ridlon*. Dept. 
ra ew oe eee 
Dlinois. 
: a pa ation of toxicity rather than additive 
_ of quergiam results from administration 
a of two phosphonate anticholinesterases, EPN and 
(Frawley et al., J. Pharmacol. and 
ne, 9) milathion 
pooley | Byer. Therap-, 121: 96, 1957; Kercamar and 
kept m | Hactut, Fed. Proc., 17: 372, 1958). When in 
amples | qralusting extent of potentiation a formula is 
Similar.) used which includes component toxicities of any 
these [ particular combination calculated potentiation 
-Liquig | is threefold. In studying mechanim of this po- 
(A) tentiation responses to EPN and malathion, given 
athion | separately and in combination, were quantitated 
are at the ganglionic, vagal, chorda tympani and the 
s in neurmyal synapses, and at the CNS. Typical 
giticholinesterase effect of either agent and 
admin. 
sues tion of this effect due to their cam- 
e ob- — bined administration resulted at some of these 
hese nuroeffectors (Karcumar and Blachut, — 
nd others, particularly at neuromyal junctions 
liver | at salivary glands, blockade rather than sensi- 
pre- ton ted. CNS effects were slight, 
both of | particularly in the case of EPN, in contradis- 
tein gs) tinction to EEG responses observed with such 
ur tim) smticholinesterases as DFP and eserine. Finally, 
ice, cardiac and vascular toxicities could be show. 
nisus It is possible that potentiation of toxicity re- 
Liver from thion combinations is due 
by to manifold effects non-cholinestera- 
et al. | sic neuroeffector blockade and CV toxicity 
466) is | rather than to pure cholinesterase inhibition. 
Supported by USPHS Grant B~1368. 
1615 
UTPUT. § INTRACELLULAR DISTRIBUTION OF CARBONIC ANHYDRASE 
+ by IN RAT CEREBRAL CORTEX, KIDNEY, AND THYROID. 
te geile oT a aaxon I Wopdbary. Dept. of 
ater, ww, Univ. of Utah, Salt Lake City, 
was Perfused tissues were homogenized in 10 vol- 
utal- § ues of 0.25 M sucrose and centrifuged at 
in 100,000 x g for 30 min, in order to separate 
vation § the particulate from the supernatant fractions, 
at in § Carbonic anhydrase activity in each fraction 
sal pe determined by the manometric enn; ae 
and Roughton (J, Physiol. 3113, 19 
with In cerebral cortex and kidney about 75% of the 
ng/kg, § total activity appeared in the supernatant; the 
mpat- § remaining 25% was found in the particulate frac- 
| Fae 
Tr 0 co! ca enzymatic 
SINE Giihesirass rrestsees ‘bepsated Glasereisena 
raction. peated measureme: 
dosage § indicated that the activities in brain and kid- 
oe hey supernatants were greatly affected by freez~ 
FAT MNES troateexe cia so0 epsenr te’ intiesee 
not appear i e 
of @ § the enzymatic activity associated with the par- 
- ticulate fractions, The distribution of the 
’ enzyme in the thyroid differed from that in 
even § brain and kidney cells in that no activity was 
found in the particulate fraction. Further- 
more, the enzymatic activity which was recovered 
in the supernatant represented only about 60% 
of the total activity present in the unfrac- 
tionated homogenate, This activity was not 
significantly affected by freezing and thawing. 
(Supported by Grant B-381, N.I.F. 
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INHIBITORY EFFECTS OF FLUORINATED PYRIMIDINES 
ON SAND-DOLLAR EMBRYOS. D.A. Karnofsky and 
R. Basch*. Sloan-Kettering Instit., New York 
and Mt. Desert Island Biol. Lab., Salisbury 
Cove, Maine. 

Sand-dollar embryos (Echinarchnius parma) 
were exposed to various concentrations of 5 
fluorinated pyrimidines; 5 fluorouracil (FU), 
uridine (FUR), deoxyuridine (FUDR), orotic acid 
(FO), cytidine (FCR) and deoxycytidine (FCDR). 
Fertilization and early development appeared 
normal, but inhibition occurred in the mid- 
blastula stage (8 hours after fertilization) ; 
the blastula became thickened and then disinte- 
grated. The approximate ginteun effective 
doses in meq./liter x 107° were FUDR, 1.4; 
FCR, 5.8; FCDR, 9.3; FUR, 27; FU 110 and FO 
+30,000. These drugs exerted their maximal 
effects when introduced up to 8 hours after 
fertilization. Their effects were reversed by 
thymine and thymidine (TDR), but not by other 
physiological pyrimidines. TDR was active 
against many multiples of the minimum effective 
dose of FUDR, even when added up to 8 hours 
after fertilization. 5-bromodeoxyuridine 
(BrUDR), which had a delayed toxicity, gave 
some immediate protection against FUDR, so 
that in many cases the protected embryos 
gastrulated. Developmental mechanisms, the 
mechanism of action of the fluorinated pyrimi- 
dines, the protective effects of thymidine and 
the toxicity and protective effect of BrUDR 
will be discussed. 
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IN VITRO STUDIES ON THE METABOLISM OF HEROIN. 
‘ohn W. E Dept. of 


John W. Kemp* and E. Leong Way. 
Pharmacology, U. of Calif. Med. Center, San 
Francisco, Calif. 

Diacetylmorphine (heroin) was incubated with 
homogenates of whole mouse tissue for 20 min- 
utes at 37°. The free phenol (measured with 
the Folin-Ciocalteu reagent) which appeared 
accounted for nearly all of the diacetylmor- 
phine added. Paper chromatographic resolution 
of extracts taken from incubations of 20 min- 
utes duration revealed the products to be 
chiefly 6-monoacetylmorphine (MAM) with an ap- 
preciable amount of morphine and some diacetyl- 
morphine. The brain, blood, kidney, and liver 
from the mouse, rat, dog, rabbit, and the human 
were compared for their ability to deacetylate 
diacetylmorphine. The deacetylating activity 
of the four tissues of all species showed 
liver to be the most active followed by kid- 
ney, blood and brain. All tissue homogenates 
containing added diacetylmorphine yielded 
large amounts of free phenol in 18 minutes at 
37°C. Paper chromatography of the extracts of 
these homogenates revealed the products in the 
liver and kidney to be mainly morphine with 
only minor amounts of 6-monoacetylmorphine. 

The products in the brain and blood were essen- 
tially 6-monoacetylmorphine, a small amount of 
diacetylmorphine and a trace of morphine. 
(Supported by National Institutes of Health, 
Research Grant 1839). 
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NEUROPHARMACOLOGIC PROPERTIES OF CHLORPHEN- . 


OXAMINE. T, Lamar Kerley Robert W. Begley». 
Lawrence C, Weaver ct E. Abreu. 
Research Center, Pitman-Moore Co. > New Augusta, 
Indiana. 

In pentobarbitalized dogs, chlorphen- 
oxamine (B-dimethylaminoethyl-p-chloro-a- 
methyl-benzhydryl ether hydrochloride) and 
its f-diethyl analogue in doses of 5-10 mg/kg 
i.v. decreased the tibialis anterior flexor 
and the patellar reflexes. Neither drug 
influenced the response to electrical stim- 
ulation of the tibialis anterior mscle via 
the common peroneal nerve, but both reduced 
neostigmine hyperactivity of this mscle to 
the control level. Either drug (5 mg/kg, 

i.v. or 10-15 mg/kg, P.O.) reduced or 
abolished the tremor of postencephalitic 
tremor-rigidity dogs. Abolition of nicotine 
convulsions, supramaximal electroshock and 
maximal metrazol seizures was achieved by 
both drugs in male, albino, Webster-Swiss 
mice. Neither influenced strychnine lethality 
nor metrazol threshold seizures. 
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EFFECTS OF RESPIRATORY OBSTRUCTION ON THE 
BRAIN, M. A. Kilmore*, D. J. LaFia*, and H. F. 
Chase. Dept, Anesthesiology-Neurosurgery, 
TVefTerson Medical College, Phila., Pa. 
Respiratory obstruction during general anes- 
thesia favors elevation of intracranial pres- 
sure, and under certain conditions, leads to 
perivenous cortical hemorrhages. In dogs, under 
thiopental-nitrousoxide-oxygen anesthesia, par- 
tial ocolusion of the endotracheal airway to the 
size of a 15 gauge needle caused elevation of 
intra-cranial pressure, swelling with bulging of 
the area of brain exposed by craniotomy, and 
fine perivenous hemorrhages over the exposed 
cortex. The hemorrhages do not form beyond the 
limits of the brain cortex exposed by craniec- 
tomy. In every instance, with one exception, 
airway obstruction with cranium and dura intact 
failed to produce hemorrhages, At the time of 
airway obstruction there was noted: (1) vari- 
able elevation of systemic arterial pressure; 
(2) elevation of cisternal pressure; (3) slight 
elevation of external jugular pressure and cen- 
tral venous pressure; (4) slight elevation of 
blood COg; (5) slight decrease of oxygen sature- 
tion of hemoglobin; (6) violent fluctuations ir 
all pressures recorded which reflected fluctua- 
tions in intrathoracic pressures measured in 
the tracheal airway, 
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INTRAVENOUS LIDOCAINE IN PATIENTS UNDER "THER 
Siebecker,* and John FE. § &. Dept. o: 
Anesthesiology, niv. of Wisconsin, Madison, 
One of the difficulties encountered in 
patients at the deeper levels of surgical anes. 
thesia with diethyl ether is the development of 
a respiratory pattern characterized by rapid, 
shallow breathing. An improvement. was noted 
clinically when a dose of lidocaine, intraven. 
ously, was given such patients for another 
reason. On the basis of this empirical obser. 
vation, a clinical study was devised to show 
the effect sf lidocaine on the respirations of 
patients during surgical planes of ether anes. 
thesia, Patients used in the study were receiy. 
ing ether anesthesia for elective surgery. The 
physiologic and anesthetic states of the sub. 
jects were contimously monitored on a sixe 
channel recorder, The anesthetic level was 
judged both by conventional reflex signs and 
the electroencephalogram. The electrocardi 
L II, was recorded. The state of the patient's 
resviration was ascertained by use of a record. 
ing spirometer and a carbon dioxide analyzer, 
After induction, the third plane, third stage 
surgical anesthesia was accomplished, and at 
this time the spirometer replaced the rebreath- 
ing bag in the anesthesia system. After 
control tracings, a dose of lidocaine was given 
intravenously, and the effects noted. The 
respiratory rate was markedly decreased as was 
the tidal volume and in some cases apnea ensued 
which lasted for about two or three mimtes, 


ANALYSIS OF THE BLOOD PRESSURE RESPONSE TO A 
CHOLINE ANTAGONIST, 2-AMINO-2-METHYL PROPANOL, 


F F 
ee a ne 

. propanol (2-Amp), a choline 
serene omer 
db act: pressure 
anestiwtised oat, Small doses (6-15 nowka 
administered produce @ depressor response, 
Larger doses (20-50 mgu/kgm) produce a biphasic 
response; depressor followed by pressor, ‘The 

response is not blocked by atropine 

or vagotomy, Pulse pressure and diastolic 
indicate that the rise in pressure is 
due to increased peripheral resis- 
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1622 
EFFECT OF NICOTINAMIDE AND NICOTINIC ACID ON 
THE INSULIN HYPOGLYCEMIC REACTION IN MICE, 


STE Dept. of 
ology, Jefferson Medical College, 


Philadelphia, Pa, 

Large doses of nicotinamide (NM) were 
found to alleviate the insulin hypoglycemic 
reaction in mice, A dose of 500 mg/kg of 
MM given with 5 units/kg of insulin prevented 
in the majority of animals the onset of a 
gevere insulin reaction as shown by their 
ability to remain upright on a sloped screen. 
The blood sugar in these animals did not drop 
to the low level recorded for the insulin 
controls, In animals given 500 mg/kg of NA 
together with 5 units, of insulin, the 
insulin reaction occurred earlier and in a 
higher percentage of animals than in the 
insulin controls, The blood sugar curves of 
these two groups closely paralleled each other 
but the blood sugar level was lower at all 
intervals in the NA treated group, Possible 
means through which high doses of NM or NA 
may influence insulin hypoglycemic reactions 


will be considered, 
(PHS Grant No, B-108%,) 
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TRANSMEMBRANE POTENTIALS AND K4* FLUX IN ISO- 
LATED RABBIT ATRIA. R. Le Klein*and W. C. Hol- 
land. Pharmacology Dept., Vanderbilt versity 
Iedical School, Nashville, Tennessee. 

A parallel investigation of transmembrane 
potentials and unidirectional fluxes of K4 
under identical conditions is reported. The 
effects of varying extracellular concentrations 
of K, Na and Ca, and the addition of acetylcho- 
line(Ach) were determined. Data is presented 
which supports the hypothesis that the terminal 
phase of repolarization, namely the negative 
after potential(NAP), depends largely on the 
active transport of K or Na, or both. Low Ky 
inhibits the active component of K influx and 
prolongs the NAP; high Ko etimlates active K 
influx and shortens the NAP; high Cap prolongs 
the NAP, especially at high Kp, and completely 
blocks the effects of Ach to stimlate active 
and passive components of K influx, while ef- 
flux is unaffected. In addition, high Cap pre- 
vents the marked shortening of the NAP by Ach. 
low Na, also prevents shortening of the NAP by 
Ach except when the Kp: ratio is high. Iso- 
tope studies show that K ‘lux is blocked by 
low Nag, but this is prevented when Ca, is re- 
duced to 1/8 normal. On the basis of the above 
effects, high Q)0's, and the ability of Ca to 
block the net uptake of K against an electro- 
chemical at higher Ko, it is concluded 
that Ca can inhibit both active and passive 
components of K influx. High Ca, acts similar- 
ly to hypothermia and digitalis, in that all 
three block active K influx, cause a net loss 
of cell K, and increase the NAP, 
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CHEMICAL INJURY OF THE HEMOPOIETIC SYSTEM 
INDUCED BY EPOXY ALKYLATING AGENTS. J. K. 
Kodama* R. " 
Anderson. Dept. Pharmacol. and Exper. Therap. 
Univ. California, San Francisco 

An investigation of a series of epoxy com- 
pounds was conducted in order to study their 
possible radiomimetic activity against the 
hemopoietic system. Among the 13 epoxides 
tested by repeated injection of rats, glyci- 
dyl aldehyde, allyl glycidyl ether, triglycidyl 
phosphate, vinylcyclohexene diepoxide, and 
EPON 562 produced severe toxic effects at 
the doses employed. As expected, certain 
epoxides containing polyfunctional groups 
possessed greater biologic activity than 
monofunctional epoxides. It was notable that 
triglycidyl phosphate and glycidyl aldehyde 
were more selective in their cytotoxic action 
against the bone marrow than against lymphoid 
tissue, whereas allyl glycidyl ether acted 
conversely. A rather unusual and rapid devel- 
opment of anemia, as early as four days, was 
also observed with glycidyl aldehyde, allyl 
glycidyl ether, vinylcyclohexene diepoxide, 
and EPON 562. In this group the anemia was 
suggestive of an increased rate of destruc- 
tion of erythrocytes. Definite toxic effects 
and depression of the hemopoietic system were 
also produced following repeated cutaneous 
application or vapor inhalation of certain 
compounds. The radiomimetic potency of the 
biologically active epoxides could be catego- 
rized between the nitrogen mustards and 
benzene. 
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PROTRACTED TOLERANCE TO MORPHINE IN THE RAT. 
C. Kornets J. Cochin, and E. Kammen*. 
tional Institutes of Health, Bethesda, Md. 
An earlier experiment (Cochin and Kornetsky, 
J. Pharm. Exp. Therap. 122:12A, 1958) compared 
the tail flick response to thermal radiation 
with a behavioral response, speed of swimming, 
after chronic morphine sulphate (MS) adminis- 
tration in the rat. Since the number of anim- 
als in that study was small the series was 
extended, substituting the delay of response 
on a hot plate for the tail flick as a measure 
of analgesic effect. Two groups of rats were 
matched for original response to 20 mg/kg of 
morphine using the hot plate and speed of 
swimming in a 13 foot circular alley as meas- 
ures of drug effect. The experimental group 
was put on a gradually increasing schedule of 
MS so that by the 25th day they were receiving 
100 mg/kg b.i.d., and they were continued on 
this regimen until abrupt withdrawal on the 
70th day. By the 140th day after withdrawal 
the speed of swimming had returned to 60% of 
the original value while the hot plate 
reaction time was only 20% of the initial 
response. In both tests the response to MS 
was significantly less than in the control 
animals at the same time. In our previous 
experiment using the tail flick, the loss of 
tolerance to this "analgesic" effect was more 
rapid than to the behavioral effect, while in 
the present experiment the reverse was true. 
It is believed that this reversal is an indi- 
cation of primary differences in the nature 
of these two "analgesic" responses. 
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ACETIC ACID FOR ANALGESIC SCREENING. R. Koster, 
M. Anderson* and E.J. de Beer, The Wellcome 
Research Labs,, Tuckahoe, N.Y. 

Siegmrid, Cadms and Lu (Proc. Soc. Exp. Biol. 
Med. 95: 279, 1957) described a syndrome pro- 
duced by phenyl quinone in mice and abolished by 
analgesics, We have found that the i.p. injec- 
tion of 60 mg/kg of acetic acid (0.6% soln) into 
male albino mice produces reneated characterist—- 
ic stretching movements, These may persist be- 
yond 6 hours, Stretching is not produced by 
intravenous or oral doses, Analgesics prevent 
or suppress the stretch. For drugs given orally 
immediately after onset, preliminary estimates 
of the ED 50's in mg/kg one half hour later, are 
as follows: morphine (s.c.) 1.5, asvirin 190, 
codeine phosphate 42, salicylamide 310, amino- 
pyrine 112, Tremorine 5, Sodium salicylate up 
to 1000 gives only mild suppression, Cocaine 
given i.p. prior to the acetic ad¢id delays onset. 
Stretching is prevented by prior i.p. injection 
of either sodium bicarbonate, hydroxide, mono-, 
di-, triphosphate; or calcium acetate, lactate, 
chloride, hydroxide, gluconate; or magnesium 
chloride; but not by sodium acetate, lactate, 
chloride, metaphosphate, benzoate; or ammonium 
acetate, mag, sulfate, or KCl, and only slightly 
by sodium salicylate, potassium acetate or bi- 
carbonate, ammonium phosphate, Such blocking 
might involve only local tissue reactions but 
might also be clues to CNS action. Both mag- 
nesium salts caused stretching. 


1627 
THE ROLE OF CORTICOTROPHIN (ACTH) IN EXPERI- 
MENTAL ARTERIOSCLEROSIS, Marilyn Krukowski, * 
David Lehr and Onita Ricard.* Dept. Physiol. and 
Pharmacol., N.Y. Med. Coll., Flower-Fifth Ave. 
Hosps., New York City. 

It was demonstrated earlier that, in the rat, 
severe impairment or absence of excretory renal 
function induces extensive cardiovascular ne- 
crosis, “bamboo stick" arteriosclerosis of the 
Moenckeberg type, and peptic ulcers, and that 
adrenal cortex mediated hyperparathyroidism is 
essential in their development (Lehr, Bull, 

N.Y. Med. Coll. 6,59,1943; Ann. N.Y. Acad. Sci., 
in press). It was also shown that this same car- 
diovascular injury can be produced in hypophys- 
ectomized rats, provided an adequate supply of 
gluco- and mineralocorticoids is assured (Lehr 
et al. Fed. Proc. 15,451,1956). Recently, Wexler 
and Miller (Science 127,590,1958) reported the 
production of "fulminating arteriosclerosis" and 
other "disease syndromes" in the rat by chronic 
injection of nearly “therapeutic” amounts of 
ACTH (0.333 unit/100gm body weight). This ob- 
servation suggested an extra adrenal action of 
ACTH, since even exorbitant amounts of adrenal 
corticoids fail to elicit such alterations with- 
out advanced renal injury. The procedure of 
these authors was repeated with rats of both 
sexes, using young adults and old discarded 
breeders, and ACTH dosages 3 and 20 times higher 
than theirs, In a total of 45 animals, all of 
which were carefully autopsied with the aid of a 
dissecting microscope, we were unable to find 
any cardiovascular or other organic lesions, 
(Aided by grant No. H-890 (C8) from the Natl. 
Heart Inst., PHS.) 
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1628 ‘i 
EFFECTS OF MER-3] ON NEUROMUSCULAR TRANSMISSIig, 
W.L. Kuhn, * E.F. Vi H.J r 


° cology, entific 

Wm. S. Merrell Co., Cincinnati, Ohio 

MER.31 (8-dimethylcarbamyloxy-1,l-d 
1,2,3,4-tetrahydroquinolinium methylsulfate) is 
a reversible competitive cholinesterase inhibi. 
tor. In vitro MER-31 is one-fourth as potent 
as neostigmine vs. roc cholinesterase whereas 
it is one-seventh as potent vs. serum cholines. 
terase. In the rat sciatic nerve, gastrocne. 
mius muscle preparation MER-31 causes repeti. 
tive discharge of muscle action potentials anj 
an increase in muscle twitch height. Twitch 
height increases 75-100% with intravenous doses 
of 0.03-10.0 mg/kg of MER-31 and is maintained 
for 20-30 minutes with 0.03-0.1 mg/kg and 3a4 
hours with 3-10 mg/kg. Doses above 10 ng/kg 
produce less summation and above 30 mg/kg neu. 
romuscular blockade ensues. The intravenous 
PDs in rats is 36 mg/kg. Neostigmine produces 
equivalent increases in twitch height with in. 
travenous doses of 0.03-0.3 mg/kg, which last 
for 20-40 minutes. Above 0.3 mg/kg the in- 
crease in twitch heizht is minimal and transient, 
Doses above 3 mg/kg produce neuromuscular 
blockade and the intravenous PDs, in rats is 
9.5 mg/kg. The PDs, of tubocurarine is raised 
by MER-31 and by neostigmire. The dose range 
of MER-31 producing significant antagonism is 
0.03-3.0 mg/kg, whereas with neostigmine the 
range is 0.03-0.3 mg/kg. These data indicate 
that MER-31 and neostigmine have the same 
potency and effectiveness but the effective 
dose range of MER-31 is much larger. 
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1629 1631 
THE PHARMACOLOGY OF 2-FORMYL-1-METHYLPYRIDINIW — THE 
IODIDE OXIME (2-PAM). Anne M. Kunkel,* Aili g. | LATT 
Oikemus,* J. Henry Wills and John F. O'Leary. § Devi 
Pharmacology Branch, Directorate of Medical T 
Research, U. S. Army Chemical Warfare Labs, Opr 
Army Chemical Center, Md. (end 

Wills et al. (Science, 125:743, 1957), uri 
O'Leary et al. (Fed. Proc., 17:401, 1958) and § its 
Brown et al. (J. Pharmacol. and Exper. Therap. — the 
120:276, 1957) have shown that 2-PAM is an bear 
effective adjunct to atropine sulfate in the was 
therapy of GB (Sarin) and GA (Tabun) poisoned § rout 
animals. Some of the functional changes which — ver 
occur in anesthetized cats and dogs following § hes 
intravenous administration of 2-PAM will be days 
discussed. 2-PAM shows a favorable therapeutic § peut 
index. It possesses a weak and transient has 
neuromuscular blocking action. Because of its — tran 
ability to antagonize a curare block and to l- 
potentiate a block by prostigmine, decameth- carc 
onium, and succinyl choline; and to produce, 1)— sres 
initial brief augmentation of twitch response, f prol 
and 2) fasciculations, it appears that the type ¢rab 
of blockade by 2-PAM is one of depolarization. § Mod 
In large doses, 2-PAM shows other acetylcholin-— @ffe 
mimetic properties, e.g., salivation, lacrim- leuk 
tion, and stimulation of the gut. Other crea 
effects to be discussed are the minimal gang- dose 
lionic blocking properties and the lack of vith 
demonstrable stimulatory effects on the central} ier 
nervous system. Tesu 
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We EIIFICATION OF URINARY METABOLITES OF EPI- 
(EPHRINE. Elwood H. LaBrosse and Jay D. Mann 
(intr ° by . + of 
ental Health, Bethesda, Maryland. 
Urinary metabblites of tritium-labeled epi- 
have been isolated by extraction with 
organic solvents and by chromatography on col- 
wms of silica gel (Bulen et al., Anal. Chem. 
124:187, 1952) and Dowex 1. The percent dis- 
tribution of the administered radioactivity 
into each of the metabolites was determined 
wing a scintillation spectrometer. The iden- 
tity of each of the metabolites was established 
by paper chromatography with authentic com- 
and by scanning the chromatograms for 
radioactivity. Previous extraction procedures 
for the isolation of 3-methoxy-4-hydroxyman- 
delic acid (VMA) produced some artifacts. 
fowever, chromatography on silica gel colums 
allowed recovery of VMA from urine with negli- 
gible losses and also allowed recovery of 3,4- 
dhydroxymandelic acid (DHMA). This technique 
improved the accuracy of the quantification of 
the VMA and DHMA in the urine. Chromatography 
of the urine on Dowex 1 has effected the sepa- 
ration of conjugates of metanephrine; these 
conjugates have been tentatively identified by 
their susceptibility to hydrolysis with cer- 
tain enzymes and by paper chromatography of 
extracts of the hydrolysis mistures. The time 
course of the excretion of the urinary metabo- 
lites and the changes in the ratios of the 
metabolites under various conditions will be 
discussed. 


1631 
THE ANTI-TUMOR ACTIVITY OF ENDOXAN,' A NEW ALKY- 
LATING AGENT. Montague Lane (intr. by J. D. 
Davidson). Nat. Cancer Inst., Bethesda, Md. 
The synthesis of N, N-bis-(f-chloroethyl-N', 
propylenephosphoric acid ester diamide 
(endoxan) was reported by Arnold et, al. (Nat- 
urwiss, 45:64-66,1958) along with evidence of 
its anti-tumor activity. In the present study 
the effects of endoxan in normal and tumor- 
bearing mice and rats is presented. The drug 
was equally toxic by oral and intraperitoneal 
toute. The major manifestations of toxicity 
were weight loss, ruffled hair, diarrhea, 
hematopoietic depression and death in 1 to 10 
days, Quantitative comparison of the thera- 
peutic activity of endoxan and nitrogen mustard 
has been made in animals bearing advanced 
transplanted Dunning IRC rat leukemia, leukemia 
1-1210, lymphosarcoma L-2, and mouse mammary 
carcinoma 241-6, Endoxan produced striking re- 
§tession of these established tumors and marked 
prolongation of host survival. It was consid- 
erably more effective than nitrogen mustard. 
Modifications of dosage schedule significantly 
affected the survival of animals with L-1210 
leukemia. Whereas median survival was in- 
creased 60% over controls at the optimum daily 
dose schedule, a 150% increase was obtained 
with treatment three times a week, -and a 200% 
increase with weekly treatment. The latter 
Tesult is in the range reported by Goldin for 
methopterin in the treatment of advanced 
11210 leukemia. 





To be known inthe future as Cyclophosphamide. 
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1632 
THYROID FUNCTION AND AMPHETAMINE EFFECTS. 
Louis Lasagna and John Tormey*. Division of 
Clinical Pharmacology, Dept. of Medicine, 
Johns Hopkins University School of Medicine, 
Baltimore, Md. 

Because of considerable evidence relating 
thyroid function to catechol amines, it was 
decided to compare the acute and chronic ef- 
fects of daily amphetamine (A) injections 
(i.p.) on normal and hypothyroid rats. The 
acute effects of 2, 4, and 8 mg. A on loco- 
motor activity were somewhat more marked in 
the hypothyroid rats. On daily administration 
of 20 mg. A for 3-4 weeks, both groups of rats 
showed: 1) temporary reduction in food intake 
and weight gain, followed by tolerance to these 
effects, and then a "rebound" hyperphagia after 
stopping A; 2) no tolerance to A-induced in- 
crease in activity. The normal rats showed 
a polydipsia throughout the period of A- 
administration, with a gradual return to normal 
over a period of days, whereas the hypothyroid 
rats showed less clear-cut and dramatic effects 
on H20 intake. (Supported by USPHS Grant 
B-86 (C2)). 


1633 
MODIFICATION OF TIMING BEHAVIOR BY ALCOHOL AND 
PROCHLORPERAZINE. Victor G, Laties and Bernard 
Weiss (intr. by Louis Lasagna), Division of 
Clinical Pharmacology, Dept. of Medicine, 
Johns Hopkins University School of Medicine, 
Baltimore, Md. 

Medical students worked on two tasks at 
once. With his right hand the subject (S) 
tried to win as much money as he could in a 
40 min. session by lighting a light with 
presses of a telegraph key. These had to be 
spaced at least 24 sec. apart to count, More 
closely spaced presses merely started the 
wait over again, With his left hand he worked 
at detecting and resetting periodic deflections 
of the needle of a voltmeter. Behavior on 
this task was used to make performance on the 
other more difficult. Thirty-six Ss were 
randomly assigned to 3 equal groups. Sessions 
were started 40 min. after ingestion of 20 mg. 
prochlorperazine (or placebo capsules) and 
5 min, after a 10 min. period during which Ss 
drank either peppermint flavored orange juice 
alone or the same laced with .5 gm/kg ethyl 
alcohol. Results: Ss given placebo declined 
throughout the session in the proportion of 
responses they made less than 24 seconds apart 
(.16 for the first ten min. to .06 for the 
last 10 min.). Under prochlorperazine they 
dropped from .13 to .03. But under alcohol 
they rose from .06 to .17. The alcohol curve 
is significantly different from the other two 
(p < 01). (Supported by USPHS Grant B-865 
(C2)). 








Leeson 


1634 
EFFECT OF FORMS OF VITAMIN By ON ACUTE TOXICITY 
OF B=PHENYLETHYLHYDRAZINE. G, A, Leeson*, B, 
Dubnick* and C, C, Scott. Wamer-Lambert Re- 
search Institute, Morris Plains, N.J. 
Convulsions are a manifestation of the acute 
toxicity of B=phenylethylhydraszine (I), a po- 
tent monoamine oxidase inhibitor. Due to its 
chemical nature the possibility of reaction be- 
tween I ari a coenzyme form of vitemin B , py- 
ridoxal phosphate, might be suspected, There- 
fore, we undertook to demonstrate an effect of 
vitamin B on the acute toxicity of I, Neither 
the observation that the acute toxicity of I in 
mice could be increased by pretreating the ani- 
mals — minutes) with hedesoxypyridoxine (100 
nenss nor the erties afforded by 
00 mg/kg, i.pey 15-30 minute pre-~ 
treatment) bo surprising. Furthermore, the 
simltaneous injection of a tenfold excess of 
pyridoxine did not interfere with the elevation 
of brain serotonin produced by the chronic ad- 
ministration of I (5 mg/kg, iepe). Therefore, 
the pyridoxal hydrazone of I was synthesized 
and tested, Contrary to expectations, the hy- 
drazone was 8 to 12 times more toxic than I 
(based on the I moiety) and did not elevate the 
brain serotonin of mice. These results led us 
to examine the effect of other forms of vitamin 
B on the toxicity of I, Of the forms tested, 
only pyridoxine mitigated toxicity. Pretreat- 
ment time was critical; the protection disap- 
peared after two hours. On the contrery, pyri- 
doxal (100 mg/kg, i.p.), aggravated toxicity to 
about the same extent as l-desoxypyridoxine, 
while pyridoxamine had little or no effect. 


1635 
ROLE OF THE PARATHYROID IN CARDIO-RENAL INJURY 
OF PHOSPHATE-MINBRALOCORTICOID POISONING. 
David Lehr, Marilyn Krukowski* and Onita Ricard? 
Dept. Physiol. and Pharmacol., N.Y. Med. Coll., 
Flower-Fifth Ave. Hosps., New York City. 
Barlier work demonstrated that cardiovascular 
necrosis is produced in the rat in a matter of 
days by impairment or absence of excretory re- 
nal function and that phosphate retention and 
adrenal cortex mediated hyperparathyroidism are 
important in the mechanism of this cardiovascu- 
lar injury. (Proc. Soc. Exper. Biol, & Med. 93, 
596,1956; Ann, N.Y. Acad, Sci., in press). The 
present paper explores the role of the parathy- 
roid in “infarctoid necrosis" produced in in- 
tact and parathyroidectomized (Px) rats using 
NaH2SO, and powerful mineralocorticoids (Selye 
et al., J.Pharmacol, 122,504,1958),. It was 
found that Px rats succumbed within 2 to 4 days 
and exhibited grossly visible myocardial injury. 
Intact rats, under identical experimental condi- 
tions killed within the same time interval 
manifested pronounced nephrocalcinosis but only 
few or no cardiac lesions; however, after more 
than 8 days, their myocardial injury equaled 
that of Px rats (see abstr:Ricard et al. this 
issue). Under the microscope, early and late 
cardiac lesions consisted primarily of focal 
necrotizing myocarditis, In no instance did we 
observe any larger areas of myocardial necrosis 
to justify the term “infarctoid" necrosis. The 
kidneys showed considerable parenchymatous de- 
generation, but only intact rats manifested 
calcifying nephrosis, (Aided by grant No. H-890 
(C8) from the Natl, Heart Inst., PHS.) 
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1636 is 
STUDIES ON THE INTESTINAL ABSORPTION OF Cammy 
COMPOUNDS, Ruth R, Levine, Dept, of Pham 
cology, Boston Univ,, Boston, Mass, ‘ 
Onium compounds are only poorly absorbed — 
from the small intestine; the portion absorhe 
is absorbed rapidly, Failure to maintain 
initial absorption rates is due, at least in 
part, to formation of non-absorbable ¢ : 
with some component(s) of intestinal mucus 
(levine et al, JPET, _ 78, 1955), 
absorption, like that of ferrous—ion, may oo 
through formation of an absorbable ccmpler, 
In the present study, crude ethylene 
extracts of intestinal meus increased the 





acid, inhibited absorption, Amino acids, 

saturated fatty acids (up to C10), bile and 

bile salts, sorbitol and hexose acids, such w 
ana aaa aa had no effect on 


pn pn Rn 
with fluid, Conpestet Sh part by grant Nos, 
B91, and E1966 from National Institutes of 
Neurological Diseases and Blindness, PHS,) 
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DICHLORO ANALOGUES OF EPINEPHRINE, ARTERENOL 
AND ISOPROTERENOL AND INTESTINAL MOTILITY. 

Bernard and ond P, st. Dept, 

cology, e ey Augusta, 
a. 

The effects of the dichloro analogues of 
epinephrine (DCE), arterenol (DCA), and iso- 
proterenol (DCI) on the contractions of the 
intact ileum in anesthetized dogs were deters 
mined, The contractions of the ileum were re 
corded with a Statham strain gauge, by means 
of a small water-filied balloon inserted 
through a stab wound in the intestinal wall, 
Respiratory movements were recorded by means 
of a small water-filled balloon placed in the 
peritoneal cavity. In all animals the arter- 
ial pressure was also recorded. All three 
analogues produced qualitatively similar ef- 
fects on the intestinal contractions: Pro- 
longed inhibition. Unlike isoproterenol, 
which usually produces a transient increase it 
motility in the non-atropinised dog, DCI pro- 
duces only inhibition. The inhibition of in+ 
testinal motility produced by epinephrine or 
levarterenol is not modified by pretreatment 
with DCE, DCI, or DCA. The inhibitory effects 
of DCI, DCA, and DCE on an intestinal motiliy 
are partially prevented by pretreatment of th 
dog with large doses of Dibozane (1,h-bis 
(1,h-Benzodioxane-2 yl-methyl) piperazine), 

2 mg/kg, i.v. or phenoxybenzamine, 20 
i.sv. (Supported by grant H-351) from National 
Heart Institute, Public Health Service). 
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VASCULAR AND RENAL EFFECTS OF f= AND 1-EPHEDRINE 


‘Tiects OF CYCLOPROPANE ON TRANSMEMBRANE ACTION 
FROM ISOLATED AND INTACT HEARTS. 





AND 6= AND 1-PSEUDOEPHEDRINE. A, E, Light*, Ae 
The Wellcome R 





Hf Vek and K, Ichi i (intr. by L.E. Le Wnuck*, and E, J. deBeer. e- 
sorbed s). Depts. of ology and Anesthesi- search Laboratories, Tuckahoe, N. Y. 
absorbe; f ciogy, Univ. of Washington, Seattle, To compare the action of these compounds in 
Lain Transmembrane potentials from single cells of specific parts of the body, systemic and re- 
past in ff isolated atrial tissue have been recorded in gional vascular effects were recorded following 
nlexlel vitro while being perfused with Tyrode's solu- intravenous and local intra-arterial injections 
mcus tion containing various concentrations of cyclo- in anesthesized dogs. Diuretic activities were 
Qaim e, Op and COp. Changes in membrane rest- determined in albino rats after oral dosing. 


may comms ing and action potentials have been related to 


The intra-arterial injection of l-ephedrine, 20 


mog = 100 mog/Kge, reduced the blood supply to 


plex, simultaneously recorded contractile tension. 
hlerigl Single cell action potentials have also been all vascular beds studied, in contrast to the 

i the recorded from intact hearts in open=chest dogs dilation produced by l-pseudoephedrine. Renal 
@ichlo- § during various levels of cyclcpropane anesthe- and vertebral arterial flows were increased and 
ous frm} sit. Blood and perfusate concentrations of C02, the carotid flow decreased by the Sisomers of 
sed oniml 0 and cyclopropane were determined using the both ephedrine and pseudoephedrine, Limb flow 
ects of § Van Slyke technique. Action potentials record- was increased by S~ephedrine but decreased by 
nm the ed during various cyclopropane-induced arrhyth- the pseudoephedrine. Intravenous injection 
othaming | sias in the dog have been related to ECG and of 0.5 mg. to 2 g of any isomer produced 
rylated | blood pressure changes. Effects of epinephrine rises in blood pressure accompanied by the 
‘1ucose|- ion on membrane potentials in both isola- local vasculer effects. «she isomers depressed 
ides ted and intact hearts have been observed during cardiac contractibility and except for l-pseudo- 
onic’ [| yclopropane administration. Results obtained ephedrine all were nasal decongestants, 
ds, indicate that in both spontaneously beating iso- o-Ephedrine exhibited a prompt diuretic action 
e and ff lated atria,and ventricular fibers from open- in rats as measured by urine volume, pH, and 
such @ | cest dogs, cyclopropane produces a shortening sodium and chloride outputs. &=Pseudoephedrine 
ect on of membrane action potential duration. This was some 50% less effective. 1-Pseudoephedrine 
tretden § effect is due, in part, to the increase in spor had a delayed type of action while l-ephedrine 
someth» | taneous rate often accompanying cyclopropane was insotive, 
stentig | “ministration. In isolated atria, shortening 
nt Nos, — of the action potential is usually accompanied 
s of by a decrease in contractile tension. Evidence 
HS.) indicates that relative hypoxia may be contrib- 


ERENOL jf PHOSPHATE MOVEMENTS INTO AND OUT OF HUMAN RED 
ITY. (ELIS. L.Levy and M.Riley (intr. by Geo.H. EPINEPHRINE TOLERANT DOGS, Richard C, Lillehei 

Dept, Acheson) Dept. of Pharmacology, Univ.Cincin. and Lloyd D. MacLean (intr, by Wilbur M. Benson) 
Augusta, Freshly shed human red cells washed with Dept. of Surgery, University Minn. Med. School, 

were suspended in saline containing Minneapolis, Minnesota. 
es of and different concentrations of PO), and Previously we have shown that dogs made tol- 
d igoe § then incubated at 37°c. Radioactivity and in- erant to bacterial endotoxins were resistant to 
f the organic PO), concentration of the medium were both lethal hemorrhagic or epinephrine shock. 
deters — measured we | intervals up to 3 hrs. With This indicated a close relationship between 
were re) initial PO, concentrations below 10°-M, in- these varied forms of shock, To further estab- 
means | "ganic PO), in the medium rose, the rise being lish this relationship, dogs were given increas- 
od the greater, the lower the initial value. At ing doses of intravenous epinephrine until they 
wall, 10°M initial PO,, the inorganic PO, of the could tolerate a usually lethal dose, These 
means | "dium changed little. The disappearance of p3? dogs were then subjected to 4.5 hours of hem- 
im the | ‘tom the medium was greater, the lower the orrhagic shook at 35 mm. Hg mean arterial pres- 
arter- | initial PO, value. In companion.gxper inen ? sure and then retransfused. This procedure 
ree Wade blood was incubated with P""O, at 37 C for was lethal for over 90% of normal dogs but al- 
ir ef- — “hour before washing the cells, suspending most all (8 of 10) epinephrine tolerant dogs 
Pro- in saline-phosphate solutions, and incuhgting survived. Moreover, these epinephrine dogs did 
1, &% above, but without the addit: of P“ to not. manifest the characteristic plasma findings 
‘ease inf the suspending fluids. When the P-“-containing of irreversible hemorrhagic shock, ise. in- 
I pros cells were incubated with different initial creased plasma hemoglobin and hematocrit and de- 
of ine § *ternal phosphate concentrations, the higher creased plasma volume, 
ne or — the initial concentration, the more P 
‘tment § "peared in the medium. The of the medium 
effects | "ith these cells resembled that found with non- 
otility § "dioactive cells. 
of the The disappearance of extracelluler p32? is 
is consistent with the s taneous movements of 
ne), {vor ganic PO, but the P~" emergence from the 
" cells does not adequately label emergent PO,. 

ational | The latter fact complicates compartmental 


utory to these changes. 


L. 


analysis of the movements. 
(Supported by PHS 13 grant) 
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INCREASED RESISTANCE TO HEMORRHAGE SHOCK IN 











Lin 
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COMPARATIVE STUDY OF HISTAMINE AND 3p-AMINO- 
ETHYL-1,2,4-TRIAZOLE ON GASTRIC SECRETION. T. 
M. Lin and R. S. Alphin (intr. by F. G. 
Henderson). Lilly Research Laboratories, 
Indianapolis, Indiana. 
3P-Aminoethyl-1,2,4-triazole, the triazole 
analog of histamine, is a powerful stimulant 
of gastric secretion in several species of 
animals. At 10-40 mg/kg orally both histamine 
and the triazole increased the concentration 
of free HCl in pyloric-ligated rats whereas 
subcutaneously neither had effect at 10-20 
mg/kg. In the denervated pouch dogs histamine 
S.C. is approximately 1.68 + 0.16 times as 
potent as the triazole; the oral dose is ap- 
proximately 60% as effective as the subcutan- 
eous dose. The dose-response relationship of 
orally administered triazole and gastric se- 
cretion of free HCl was obtained in 3 dener- 
vated and 2 innervated pouch dogs; the log- 
arithm of the 3-hour HCl output is a curvi- 
linear function of the dose. The toxic 
effects of overwhelming doses of the triazole 
resembles that of histamine. Histamine and 
triazole are not reciprocally potentiating; 
they act additively both in gastric secretion 
and gut motility. The triazole is 73 4 l% as 
potent as histamine on isolated guinea pig 
ileum. Histamine is about 1.36 (cat) and 5 
(dog) times as potent as the triazole in low- 
ering blood pressure. Aminoguanidine poten- 
tiates the gastric stimulating action of his- 
tamine but not that of triazole. The signifi- 
cance of this finding in gastric secretion is 
discussed. 
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X-IRRADIATION OF KANGAROO RATS. R. G. Lindberg* 


and Thomas J. Haley, Dept. and Lab. uclear 
Medicine and Radiation Biology, Univ. of Calif. 
at Los Angeles 

Kangaroo rats (Dipodomys merriami) received 





acute whole body x-irradiation at doses of 25 to 
550r. At 550r the STcoo was 10.3 (9.7-10.9) days 
These ani- 


and total mortality was 93%/1l days. 
mals normally have a pronounced lymphocytosis 
(75 to 85% of the total leukocytes) which was 
changed to a lymphocytopenia by irradiation. 
This effect was dose dependent being much less 
at the lower dose levels (25 to 50r). A slight 
anemia developed on the ninth post-~irradiation 
day at doses of 450 to 550r. The hematocrit 


also decreased at this time and there were fluc- 
tuations in the total number of erythrocytes co- 


inciding with these changes. There were only 
slight changes in body weight, adrenal weight 
and kidney weight by the ninth post-irradiation 
day; however spleen weight showed an abrupt 
decrease. The initial spleen weight averaged 
5 mgm while on the ninth day it was 10 to 38.5 
mgm depending upon the radiation dose. In most 
respects the responses of the Kangaroo rat to 
various doses of acute whole body x-irradiation 
closely resemble those obtained with the CF-1 
mouse. 
Supported by Contract AT-(Ol-1)-GEN-12 with 
the USAEC. 
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THE EFFECT OF ETHER, TRIFLUOROETHYL yj. 
NYL ETHER(FLUOROMARS, AND THIOPENTAL 
DIUM ON HEXAFLUORODIETHYL ETHER-(I¥ 
Heyer gy Pw aye we SEIZURE 
A, 8. ee paEs Trui Jr : 
3%. 0 ZeJle Pte 0 
Taiv. of Maryland Med, Sohl., Balt: 

Indoklon is a volatile pharmacocc 

sive agent (Krantz et al, J, Pt 60 

Exper, Therap.1213:363,19573 Am, Be 

Keen toeTtes671958), This study conce 

anesthetic effect of ether, Fluor. 
mar, and thiopental sodium on the 
lon-induced cerebral dysrhythmia in th 

Rhesus macacus monkey, Each monkey was 

premedica with atropine sulfate (0,) 

mg./kg.) and succinylcholine chloride 

(20 mg./oc.), and maintained with arti. 

ficial respiration (oxygen). was 

corded from bilateral frontal and 
ral electrodes, Ether and Fluoromar 
administered by the closed circuit 
nic. Thiopental sodium (4%) was given 
intravenously, Monkeys were lightly or 
deeply anesthetized, i.e. plane 1 or} 
of stage 3. Indoklon was administered 
the inhalation technic, Unanesthetized 
monkeys exposed to Indoklon showed th 
typical grand-mal-type of cerebral cor 
tical seizure, Light anesthesia with 
each of the 3 aforementioned agents 
slightly decreased the amplitude of ds 
charge activity. Deep anesthesia con- 
pletely obliterated the cortical dys- 
rhythmia, 
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PHARMACOLOGY OF TETRAHYDROXYETHYL ETH- 
LENEDIAMINE TETRANITRATE (THEN), A NEW 





CORONARY VASODILATOR. 7.S.l Linge, RM, 
Burgison, V.F.Kozler# an -C Krants 
font. of Pharmacology, Univ. of Waryt 
Med. School, Baltimore, Md. 

In the modified Langendorf heart 
preparation, the magnitude of coronary 
dilatation appears to be comparable to 
that produced by glyceryl trinitrate, 
and the duration of action longer with 
THEN. The effect of THEN on the cor 
flow of intact dogs (procedure of 
Eckenhoff and Hafkenschiel) was greate 
than that of glyceryl trinitrate. 
Following the injection of the latter 
compound into the left coronary artery, 
a secondary fall in coronary flow was 
usually detected. THEN produced only @ 
increase. An intravenous dose of 0.5 
mg./kg of THEN produced no significant 
changes in mean arterial blood pressur 
or ECG in the dog under ether anest 
A similar dose of glyceryl trinitrate 
caused an immediate fall in blood 
pressure but no change in ECG. THEN 
duced an increase in peripheral blood 
flow in the hindlimb of the dog when 
jected intra-arterially. The dilution 
which demonstrated a liminal effect om 
the perfused frog heart was 1:25,000. 
Acute and chronic toxicity studies hat 
been carried out. Human studies are 
in progress. 
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-QUABAIN AND OUABAIN IN THE INTACT DOG. 
icky (intr. by J.B. Kahn, Jr.) Dept. of 
logy, University of Cincinnati 
The ratios of minimal therapeutic dose and 
irregularity dose to the lethal dose of dihyho- 
or ovabain, during continuous infusion, 
yere determined in the non-failing heart of the 
intact dog. The Walton strain guage arch was 
ysed to detect the positive inotropic effects. 
Dihydro-ouabain showed a greater safety margin 
(ratio of minimal therapeutic dose to lethal 
dose) than did ouabain. All ratios observed 
imate those previously reported for the 
dog heart-lung preparation (HLP). Thus, at 
least with respect to the ratios mentioned, 
there is no apparent difference between the 
action of these glycosides on the dog HIP made 
to fail with Pentobarbital and the non-failing 
heart in the intact animal. The long life of 
this preparation made it possible to perform 
the slow infusions (the longest lasting 20 hrs) 
and showed that at comparably low rates of 
infusion dihydro-ovabain was eliminated at a 
faster rate than was ouabain. Quicker elimin- 
ation cannot be held responsible for the 
greater safety margin seen with dihydro-ouabain 
since the increased safety margin is still 
nt when points at which elimination has 
little influence on the lethal dose of dihydro- 
ouabain are compared to points at which 
elimination influences the lethal dose of 
ouabain. 
(supported by American Heart Association 
fond) 
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MECHANICAL PROPERTIES OF SMOOTH MUSCLE, 
Martin Lubin, Harvard Med. School, Boston, Mass. 
Are the contractile elements of smooth muscle 
weaker during shortening than when held rigidly? 
To answer this, the parallel-fibred byssus retractor 
of Mytilus edulis was bathed in sea water at 10°C. 
One end was attached to a strain gauge; the other to 
aservo-valve which produced release or stretch. 
When stimulated with repeated short shocks, the 
muscle developed over 50 Gms of tension in several 
seconds, and maintained this for at least ten more. 
After full tension developed, release at moderate 
speed caused a drop in tension to about 1/3 of peak 
value, as expected from the force-velocity relation. 
At the end of the release period, the muscle redevel- 
oped full tension (for a different result, see Abbott 
and Lowy, J. Physiol. 141:385, 1958), Alternatively, 
at the end of the release period, quick stretches 
were applied, After an appropriate stretch applied 
within 100 millisecs, , tension returned to and re- 
mained at the level before release, without over- 
shoot, After release at higher speed followed by 
quick stretch, a small overshoot occurred; the inter- 
pretation of this is in doubt. These experiments 
show that the contractile elements of this smooth 
muscle maintain a full "active state" during shorten- 
‘ing at moderate velocities, (Supported by U.S.P. HS. 
Grants H-1498 and SF-83, Muscular Dystrophy 
Assns., and Lalor Foundation) 
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A COMPARATIVE STUDY OF SOME INTERNEURONAL BLOCK- 
ING AGENTS. T. E. Lynes (intr. by J. A. Bain) 
Dept. of Pharmacology, Emory University, 
Atlanta 22, Georgia. 

The effects of meprobamate, chlormethazanone, 
dichlormethazanone (Win 12,267) and styramate 
on the electrocephalogram of unanesthetized, 
curarized cats were observed. Thresholds of re- 
cruiting and arousal responses after stimulatian 
of the midbrain reticular formation were deter- 
mined. The compounds were administered by i.v. 
infusion in a 0.2% saline solution. Meprobam- 
ate (10 mg/kg) did not alter the EEG, but 
threshold for arousal was decreased while re- 
cruiting threshold was unaltered. Higher doses 
(40-70 mg/kg) produced high voltage activity at 
a frequency of about 25/sec. Chlormethazanone 
and dichlormethazanone produced an increase in 
arousal threshold at 20-30 mg/kg. Higher doses 
produced high voltage slow activity at 10-12/sec. 
Styramate was indistinguishable from pentobar- 
bital. A comparison of these compounds in nor- 
mal awake cats was also performed. Meprobamate 
(25 mg/kg) caused some ataxia and loss of pinna 
and tactile placing reflex. 50 mg/kg caused 
ataxia, but the withdrawal reflex and the knee 
jerk remained active. Styramate at equivalent 
doses did not cause a loss of placing or pinna 
reflex. 100 mg/kg of styramate produced loss 
of visual and tactile placing, ataxia and loss 
of the withdrawal reflex. Dichlormethazanone 
at 25 mg/kg caused ataxia, with some tremor, 
and depression of both tactile and visual plac- 
ing reflexes. Knee jerk, withdrawal, and pinna 
reflexes were unchanged. 
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EFFECTS OF MER-29 ON CHOLESTEROL BIOSYNTHESIS. 
R D R (intr. 


by E. F. Van Maanen), Department of Bio- 
chemistry, Scientific Division, The Wm. S. 
Merrell Company, Cincinnati, Ohio. 

Data on tissue levels of cholesterol in rats 
given MER-29, 1-[ (4—-diethylaminoethoxy )phenyl]- 
1-(p-tolyl )-2-(p-chlorophenyl Jethanol, suggested 
inhibition of cholesterol biosynthesis as the 
mechanism of its cholesterol-lowering effect. 
MER-29 was given by stomach tube to male rats 
at two dose levels: 7.5 and 25 mg./Kg./day. On 
the eleventh day the treated rats and a control 
group were _ 2 microcuries per rat of sodiun 
acetate-l- intraperitoneally. Expired COs 
was collected from control and high-dose groups; 
all animals were sacrificed 30 mimtes after 
acetate injection, and the livers and intestines 
removed and saponified. Unsaponifiabdle matter 
was extracted by petroleum ether, and digitonin- 
precipitable matter (DPM) was obtained and 
counted. Cholesterol in the DPM was purified by 
conversion to its dibromide, regeneration by 
zinc dust, and digitonin precipitation. Activi- 
ties of the original DPM were similar in all 
groups; this changed very little with purifi- 
cation in the control group, but decreased about 
95% and 80% in the high-dose and low-dose MER-29 
groups, respectively. Radioactivity expired as 
CO2 was the same for all groups. These data 
indicate that MER-29 inhibits biosynthesis of 
cholesterol in the liver and intestine of the 
intact rat. This inhibition probably occurs at 
a stage following formation of the 3-8-hydroxy- 
steroid nucleus, and does not involve activation 
or oxidative metabolism of acetate. 








Maickel 
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THE CONJUGATION OF FOREIGN PHENOLS WITH GLUCURO- 


NIC ACID IN LOWER VERTEBRATES, 
W,R, Jondorf*, and B.B, Brodie, 
Institute, Bethesda, Md, 

We have previously reported (Fed, Proc. 17 
390, 1958) that fish are unable to convert 
foreign phenols to glucuronides or ethereal 
sulfates in vivo, In contrast, amphibia and 
higher vertebrates generally possess both of 
these conjugative mechanisms, The present 
studies with liver preparations of frogs (. 


pipiens, R. catesbiana) and toads (B, marinus) 


R,P, Maickel*, 





indicate that the glucuronide conjugating system 


of amphibia is similar to that of mammals. 
Investigations, undertaken to ascertain why 
fish do not conjugate phenols in vivo, show 
that liver preparations of numerous species of 


fish lack the DPN-dependent dehydrogenase enzyme 
necessary to convert uridine diphosphoglucose to 


uridine diphosphoglucuronic acid ("active glu- 
curonide" or UDPGA). However, liver microsomes 
of fish are capable of transferring the glu- 
curonyl moiety of UDPGA to an acceptor phenol 
if exogenous UDPGA is added to the system. 
poles of R, pipiens lack both the dehydrogenase 
and transferase enzymes, The implications of 
these findings to the phylogenetic development 
of drug enzymes will be discussed, 
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THE EFFECTS OF CORONARY LIGATION IN RESERP- 
INIZED DOGS. ° 

* and Ben i National 
Institutes of Health, Bethesda, Mi. 

Harris and Bisteni (Am. J. Physiol. 181: 
559, 1955) have suggested that the ventricular 
tachycardia resulting from myocardial infarc- 
tion in dogs is due to the action of nor- 
epinephrine and epinephrine liberated from 
the necrotic myocardium upon functional cells 
bordering the infarct. This theory was tested 
by experiments with dogs whose hearts were de- 
pleted of catechol amines by reserpine. The 
anterior descending coronary artery was 
ligated by the two-stage occlusion procedure 
of Harris in 14 dogs 25-30 hours after reserp- 
ine, 0.25 mg/kg intravenously. Measurements 
of myocardial norepinephrine showed that the 
amine was depleted. Two dogs died from ven- 
tricular fibrillation within an hour after 
ligation. The 12 survivors developed the 
usual delayed spontaneous ectopic activit; 
with an average maximum rate of 135.7 + 17.1 
ectopic beats/min and as high as 213 ectopic 
beats/min. Small test doses of norepinephrine 
still induced ventricular tachycardias 4 or 
5 days after occlusion, when the spontaneous 
ectopic activity had disappeared. There was 
no significant difference in either the gross 
or histologic appearance of the infarcts in 
reserpinized and non-reserpinized dogs. 

Frozen sections stained with Oil red O for 
neutral fat showed, as usual, fatty changes 
around the infarct. 


National Heart 
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EFFECTS OF VARIOUS PHARMACEUTICAL rie eaRoy, 
THE ACTION OF ORALLY ADMINISTERED 

ya. Department of cology, z sat Bat 
Nebraska, Lincoln, Nebraska. 
used. Dosage volume, unless specified, was § 
per Kg. The oral ED50-ED95/LD5 of Eee 
of PNa and phenobarbital (P) used for this 
were 200 and 182.7 mg./Kg. respectively, Mean 
from common log transformation data. PNa was 
more efficient in inducing hypnosis than P vq 
creasing concentrations of sucrose in aqueous 
solutions of PNa progressively lengthened the 
viscosity rather than surface tension. PNa ws 
more rapidly absorbed from dilute (hypotonic) 
and toxicity was increased. Equal dosage of Ph 
was less rapidly absorbed when given 10 cc./ty, 
tions. When P was given in various 
glycerol-water solutions, duration of inductig 
tration of ethanol and directly proportional » 
the concentration of glycerol. Other red 
appear to modify the hypnotic response of P, 
Males consistently displayed a more rapid onset 
ation of effect. No colony variation was seen, 
Species variation was noted in that female nin 
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Marvin He Malone*, Robert D. 

Thirty week old white Wistar stock rats wey 
sodium (PNa) was 126-190/240 mg./Kge The 
values and tests of significance were 
given in aqueous agar solution-suspensions, Ip 
induction time.This appeared to be a function ¢ 
than concentrated (hypertonic) aqueous so 
than 5 cc./Kge in aqueous 80% sucrose W/V sole 
time was inversely proportional to the concep 
of the official elixir of phenobarbital did m 
of hypnosis while females had a mech longer dr 
had shorter induction times than did the males, 
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THE URINARY EXCRETION OF PHENOLIC ACIDS BY 
NORMAL AND SCHIZOPHRENIC MALES. J. D. Mann 
and E. H. LaBrosse (intr. by S. S. Kety). 
Natl. Inst. of Mental Health, Bethesda. 

It has been reported (McGeer et al., J. 
Nerv. Mental Dis. 125:1, 1957) that schizo- 
phrenics excrete significantly higher levels 
of diazo-reacting materials than normals. We 
have reinvestigated this problem using quanti- 
tative paper chromatography of ethyl acetate 
extracts of time-based aliquots of twenty-four 
hour urines. Both normal and schizophrenic 
subjects were maintained on similar diets in 
identical wards. A total of 13 compounds was 
detected on the paper chromatograms. Five phe- 
nolic acids were significantly higher in the 
urine of the schizophrenic patients: 3-hydrox- 
hippuric, 3-hydroxyphenylhydracrylic, 3- 
hydroxyphenylpropionic, 3-methoxy-4+-hydroxy- 
phenylhydracrylic acids, and feruloylglycine. 
In view of reports (Booth et al., J.Biol. Chea, 
229:15, 1957; Shaw and Trevarthen, Wature 
797, 1958) that a similar spectrum of p 
acids was excreted after the ingestion of cof- 
fee, the coffee-drinking habits of both groups 
were determined. All but one schizophrenic 
dran« coffee but most of the normal volunteer 
did not. There was complete agreement betweel 
coffee-drinking and elevated excretion of the 
above-mentioned phenolic acids. No other dif- 
ferences between the urinary excretion of phe- 
nolic acids by schizophrenic and control group 
were detected. 
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ABOLITION OF THE PLASMA-CEREBROSPINAL FLUID 
CHLORIDE GRADIENT BY ACETAZOLAMIDE: ROLE OF 
CARBONIC ANHYDRASE IN C.S.F, SECRETION, T, _H, 
ren and F. J. Fischer*. Mount Desert Island 
Biol. Lab., Salisbury Cove, Maine, & Univ. of 
Florida College of Medicine, Gainesville. 

The basis for elevation of total C02 (or 
C03") in C.S.F. following acetazolamide, which 
has now been found in cat, man and elasmobranch 
(Fed. Proc. 17, p.391) was sought. Squalus 
acanthias was used, as in previous experiments. 
Carbonic anhydrase was found in the choroid 
plexus, which showed typical secretory epithel- 
jum. As in mammals, the plasma-C.S.F. barrier 
is relatively impermeable to HC03”, and there 
is a similar chloride excess in C.S.F., of 
about 10%. Acetazolamide (30 mg/kg i.v.) abol- 
ished this excess 6 hours later, C.S.F. CI™ 
falling from 267 mM/L t S.E.M. of 6 (n = 10) to 
231 m¥/L + 7 (n = 6). At the same time, C.S.F. 
(02 rose from 7 to 15 mM/L. Plasma CI~ was un- 
changed at approximately 243 mM/L throughout 
the experiment, which lasted for 6 days. Aceta- 
zolamide was present in plasma and C.S.F. for 4& 
days and throughout this time C.S.F, HCO3” con- 
tinued high and C1~ low, relative to plasma. 
Brain total C02 was not elevated, suggesting a 
limitation to diffusion of HC03” between C.S.F. 
and brain, and indicating that brain tissue was 
not the source of the rise in C.S.F, total COo. 
Data are compatible with chloride secretion at 
choroid plexus under influence of carbonic 
anhydrase. Reduction of this process by aceta- 
zolamide lowers C.S.F, chloride concentration, 
and by "forced exchange'' raises C.S.F. HC03~ 
concentration. 
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THE EFFECT OF BLOOD PROTEIN FRACTIONS ON CERE- 
BRAL SYNAPTIC TRANSMISSION. Amedeo S. Marrazzi; 
Alice G. Renfrew,* E. Ross Hart and James E. 
Wilson.* VA Research Laboratories in Neuro- 
psychiatry & Mellon Inst., Pittsburgh, Pa. 

The possibility, pointed out by Heath et al, 
that blood protein fractions might contain sub- 
stances with potent cerebral effects claims con- 
siderable attention. In an effort to develop a 
sensitive, specific and readily quantifiable test 
utilizing small amounts of chemically character- 
ized substances, we have studied the effects on 
cerebral synaptic transmission. This was done 
by recording the changes in evoked potentials in 
the transcallosal pathway in the anesthetized 
cat, when the materials were injected into the 
ipsilateral common carotid artery. The follow- 
ing types of findings help to focus some of the 
questions involved:- (1) "Taraxein" (2 cc.) is 
capable of inhibiting synaptic transmission; 

(2) Synaptic inhibition is likewise produced by 
hormal blood serum, if aged; (3) The "globulin" 
and the "albumin" fractions, obtained from nor- 
mal blood by the Leach and Heath procedures, 
both inhibit transmission but the “albumin frac- 
tion" is considerably stronger; (4) Purified 
(Protein Foundation) fractions also show that 
both albumin (V) and globulin (IV-7, metal bind- 
ing) inhibit; (5) On the other hand comercial 
albumin for clinical use has no effect on trans- 
mission. The molecular size of the active con- 
Stituent is small enough to traverse the blood 
brain barrier rapidly (seconds), but too large 
to pass through an ultrafilter. It is suggested 
that small molecules adsorbed to the protein 
fractions are released to act. 
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DIFFERENTIAL POTENTIATION OF NOREPINEPHRINE AND 
EPINEPHRINE BY CARDIOVASCULAR AND CNS-ACTIVE 


Schneider,* H. o* searc t., CIBA 
Pharmaceutical Products Inc., Summit, N. J. 

Among other similarities of action methyl- 
phenidate, reserpine, cocaine, and hexahydro-1l- 
azepinepropionamidoxime (Su-4029) all produced a 
very comparable differential action on a series 
of 15 pressor phenylalkylamines. Of the series 
only norepinephrine and epinephrine were of 
physiological occurrence. Further study has 
demonstrated that methylphenidate, reserpine, 
cocaine and Su-4029 all potentiate the pressor 
action of norepinephrine more than the sesor 
action of epinephrine. A similar sensitization 
can be produced by these 4 compounds in the 
acutely decentralized nictitating membrane of 
the cat. It seems highly significant that the 
first 3 of these 4 chemically distinct compounds 
have psychomotor as well as cardiovascular ac- 
tions. Bonvallet et al, and Rothballer have 
demonstrated that epinephrine and norepinephrine 
stimulate the reticular activating system, both 
ascending and descending. Since Rothballer has 
demonstrated that cocaine, sensitizes the brain 
by at least 10 x to the EKG activating effect of 
epinephrine--a sensitization of central nervous 
tissue homologous to that just described in 
smooth muscle--one can speculate that the pro- 
duction of a differential sensitization to the 
two physiologically potent catechol amines might 
have causative significance in the cardiovascu- 
lar and effects of cocaine, and by extension 
of methylphenidate, reserpine and Su-4029. 
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RELATIONSHIP BETWEEN MYOCARDIAL PHOSPHORYLASE 
AND CONTRACTILE FORCE. S. E. Mayer and N. C. 
Moran. Department of Pharmacology, Emory Univ., 
Atlanta 22, Georgia. 

Samples of ventricular myocardium were rapid- 
ly removed from open chest dogs and rabbits in 
which contractile force (CF) was recorded with 
a strain gauge arch. Glycogen phosphorylase ac- 
tivity (PA) was estimated by the method of Cori 
(Ford Hosp. Symp.: Enzymes p. 573, 1956). Small 
doses of epinephrine (E), norepinephrine (NE), 
and isoproterenol (I) increased CF without al- 
tering PA, while larger doses (1-10 ug/kg) sig- 
nificantly increased both. Methoxamine, a sym- 
pathomimetic amine lacking cardiac actions, did 
not affect PA. The cardiac adrenergic blocking 
drug, 3,4-dichloroisoproterenol (DCI), (Moran 
and Perkins, JPET, 124:223, 1958) increased CF 
but not PA with low doses (1 mg/kg), but with 
high doses (5-7 mg/kg) depressed CF, and block- 
ed the stimulating effects of E, NE, and I on 
both force and enzyme activity. Ouabain, al- 
though increasing CF and inducing arrhythmias 
had no effect on PA. Comparable results were 
obtained in dogs and rabbits. It appears that 
under the conditions in which phosphorylase is 
measured an increase in its activity in vivo is 
not a necessary concomitant of the positive ino- 
tropic action of catechol amines. However, some 
correlation exists between amine-induced aug- 
mentation of CF and PA, since both are blocked 
by DCI. 
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SOME EFFECTS OF SODIUM FLUORIDE ON THE CNS OF EFFECT OF 2-ETHYL-3-PROPYLGLYCIDAMIDE quuscm IE 
THE RAT. I.M. Mazurkiewicz*, F.C. Iu and M.G. ON TRACKING AND COMPLEX REACTION TIME. Calvin 
Allmark*. Food and Drug Labs., Dept.of National McFarling*, Karl U. Smith* end F. =. Shi ir 
Health and Welfare, Ottawa, Canada. Depts. of Psychology and Pharmacology, Univ, of 1 
Although the toxicity of fluoride has been Wis., Madison. eur 
studied extensively, it seems that little is The present study was designed to test the ther 
known about its possible effect on the CNS. A effect of the drug, Quiactin, upon the component tnd 
number of experiments were therefore carried out movements in tracking and upon complex reaction nyt 
to provide some information on this point. In time of human subjects. Subjects were first cou! 
these experiments, adult female rats were given trained for five days in order to minimize mete 
NaF intraperitoneally at 10 mg/kg/d. After learning effects during the experiment. Twelve Bf yiti 
various durations of treatment the sensitivity subjects (6 male and 6 female) were used in an it 
of these rats to pentylenetetrazole, strychnine experimental design which assigned two levels in | 
and electro-shock was compared with that of con- of the drug (400 mg. and 800 mg.) and a placebo 18 
trol rats. It was noted that after 4 weeks to each subject to control for subject variabile § ex 
treatment the sensitivity of the treated rats to ity. The design called for all six possible wit 
pentylenetetrazole was increased by 10.3% (+7.1%) orders of administration of the two dosage levels 0.5 
as compared to the controls, using CD 9 4s an in- of the drug and placebo to control for learning tha 
dex (P€,2). However, after 5 weeks tréatment the effects. Analysis of the data showed that Qui- ent 
sensitivity to strychnine was increased by 31.2% actin does not affect reaction time. Analysis aft 
(+ 8.8%) which was Significant. Since the ex- of the error scores in tracking showed that this fel: 
periment on pentylenetetrazole was not conclu- also was unaffected by Quiactin. A wavelength pla 
sive, it was repeated after the rats had been analysis was performed upon the tracking records pr 
treated for 10 weeks. Convulsion was observed Cscillations in the tracking record below 5 m, dif’ 
in 11 of the 13 treated rats after an I.P. in- were interpreted as tremor, those between 5 om, red 
jection of 50 mg/kg of pentylenetetrazole where- and 10 mm, were interpreted as corrective move- ine’ 
as only 8 of the 19 control rats convulsed. ments and those greater than 10 mm. were inter- or 
After 14 weeks treatment, electro-shock (60 c, preted as positioning movements. This analysis tis 
AC, 1 ma) delivered to the two ears for 0.2 sec. showed that Quiactin differentially affected ant 
induced convulsions in 12 of the 13 treated rats tremor causing some subjects to show more of the exci 
and only in 2 of the 19 control rats. The dif- small oscillations under the influence of the 
ferences between these two groups to pentylene- drug and some to show less. This wavelength iif 
tetrazole and electro-shock are significant. analysis provides a method for the exploitation 
Further related studies are in progress. and development of multivariate analysis tech- 
niques in connection with their practical appli- 
cation in the study of drug effects. 
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AN IN VIVO ANTISPASMODIC ASSAY OF POTENCY AND IMMUNOLOGICAL CHARACTERIZATION OF MAMMALIAN FO 
DURATION IN MICE. Lawrence E. McCarthy and AMYLASES. Robert L. McGeachin and James M. ON 
Bernard A. Becker. (Intro. by H. C. Hodge). Reynolds (intr. by Peter K. Knoefel). Dept. of Fre 
Strasenburgh Labs., Rochester, N. Y. Biochemistry, Univ. of Louisville School of be 

The in vivo test of Blumberg et al. (Fed. Medicine, Louisville, Ky. Set 
Proc. 16:283, 1957) has been modified and made Amylase antibodies were produced in rabbits 
quantitative. The criterion of activity of by intradermal injection of crystalline hog an 
orally administered antispasmodics is their pancreatic amylase. Antibody formation was ate 
ability to ablate or modify a methacholine noted both when the amylase was mixed with rev 
challenge to the exposed intestines of anes- Freund's adjuvants and with injection of the est 
thetized mice. The mediar antispasmodic doses aqueous solution alone. The presence of anti- ter 
( ) for atropine, methylatropine nitrate, bodies was demonstrated both by the ability of of 

scopolamine nitrate and methantheline the immne sera to inhibit the enzymatic acti- mer 
bromide have been determined. Duration studies vity of the original antigen and by the preci- lev 
have been carried out on the chemical combin- pitin reaction using Oudin's method. At a 1:20 are 
ations of methylatropine and methylscopolamine dilution, the immune sera inhibited the enzyme pre 
with synthetic ion exchange resins. The anti- activity of hog pancreatic, salivary, serum and of 
spasmodic effect of these forms is found to be spleen amylases more than 90 per cent. Hog kid met 
significantly prolonged, affording complete ney amylase was inhibited 70 per cent but hog 8p 
protection for at least twelve hours. This liver amylase was not significantly inhibited in’ 
method is considered to be of value in the at all. Control reactions showed that this lack an: 
routine screening of new drugs for antispas- of inhibition of the liver amylase was not due ab 
modic activity. to non-specific adsorption of the antibodies by sti 
other liver proteins. The hog liver amylase le 

must be different from hog pancreatic, salivary, 8p 

serum, spleen and kidney arvlases, Tests indi- me’ 

cated that the liver enzyme is indeed amylase BI 

and not phosphorylase, transglucosylase or of 

amylomaltase. Some inhibition of dog amylases a) 


by the immune sera was noted but rat amylases of 
were not significantly inhibited. re 
fo 
8e 


be 
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DWERACTION OF ISONIAZID AND VITAMIN By, 
* 


Dept. 
logy, Jefferson Med, College, Phila, Pa, 
Tt has been suggested that the peripheral 
wuropathy associated with isoniazid (INH) 





therapy is related to a vitamin By deficiency 
tgduced by formation of the isonicotinoyl 
hydrazone of pyridoxal (INHFH), Known INHPH 
could be chromatographically separated from the 
petabolites of INH on Whatman #42 filter paper 
yith a highly polar solvent system. However, 
TNMHFH could not be detected with this system 
in the urine of animals given INH. Less than 
10% of INHPH administered to mice was found 
excreted unchanged, INHPH was stable in mouse 
urine. Chromatograms of mouse plasma taken 
0,5 hour after administration of INH, indicated 
that approximately 1% of the INH material pres- 
ent was in the form of INHPH, In one hour 
after administration of INH, the INHPH level 
fell to trace amounts. The INHPH level in 
was not increased by administering 

pyridoxal or pyridoxine prior to the INH, No 
difference in penetration of INH material into 
red cells was o| when whole blood was 
incubated with C+ INH or INH plus pyridaxal 
or pyridoxine. However, the radioactivity in 
tissues of guinea pigs indicated that signific- 
antly lower levels were present, 32 all tissues 
except liver in animals given C INH and pyr- 
ewer yes given C~* INH alone or 
c~* INH plus pyridaxcine. 

(PHS Grant No, B-108,. ) 
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FOUR METHODS FOR STUDYING THE EFFECTS OF DRUGS 
ON TIME ESTIMATION AND "COUNTING" IN ANIMALS. 
Francis Mechner and Miklos Latranyi (intr. by 
{ eachnick)— Dept. of Pimrancelogy, 
Schuring Corp., Bloomfield, N. J. 

Bach of the four methods presented involves 
an experimental situation in which an appropri- 
ately motivated animal operates two levers for 
rewards. The first method for analyzing time 
estimation requires the animal to start an in- 
terval timer by pressing lever A. At the end 
of the time interval, it can obtain reinforce- 
ment by pressing lever B, while any presses on 
lever B prior to the end of the time interval 
sre ineffectual. Under this procedure, animls 
press lever B at an increasing rate as the end 
of the time interval approaches. The second 
method differs from the first in that any re- 
sponse on lever B prior to the end of the time 
interval resets the interval timer. Here, 
animals typically wait the required time on 
about 85% of the trials. The two methods for 
stulying "counting" require the animal to press 
lever A a certain number of times before a re- 
sponse on lever B is reinforced. By the first 
method, the animal is permitted to "try" lever 
B before having completed the required number 
of responses on lever A. By the second method, 
8 response on lever B prior to the completion 
of the required number of responses on lever A 
Tesets the count. Results obtained by these 
four methods in rats, monkeys, and man with 
ca widely-used behavior drugs will b¢ pre- 
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THE UPTAKE OF CrPOQ, BY THE PHACOCYTIC CELLS OF 
THE RETICULO-ENDOTHELIAL SYSTEM, R. Megirian*, 
M. S. Walton*, and E. P. Laug. Div. of Pharma- 
cology, Food and Drug Admin., U. S. Dept. of 
Health, Education, and Welfare, Washington, D.C. 
The ability of the reticulo-endothelial sys- 
tem (RES) to phagocytize colloidal CrPO, from 
the blood stream is well known (Gabrieli, Acta 
physiol, scand, 23: 283, 1951; Dobson and Jones, 
Acta med. scand. 144: suppl. 433+ 1952). The 
rate of removal of injected P~“-labeled CrPO, 
from blood and its uptake in tissues of Osborne 
Mendel rats was used as an indication of phago- 
cytic activity of the RES. Single injection ex- 
periments demonstrated that the biological half 
life of CrPO, injected into the blood stream 
increased from 0.93 + 0.20 minutes at 4 mg/kg 
to 1.72 + 0.27 minutes at 240 mg/kg. At doses 
lower than 4 mg/kg the rate of disappearance 
of the colloid was independent of the dose 
injected and above 240 mg/kg toxic effects 
were produced. The repeated injection of 60 
mg/kg at approximately 10-minute intervals did 
not change the rate of disappearance of the 
colloid from blood until the 4th dose was in- 
jected. At this point the rate decreased 
significantly. Under comparable conditions 
at 120 mg/kg a second dose produced a lower 
rate than the first dose. Additional experi- 
ments will be reported on, including tissue 
uptake of this colloid, to show the effect of 
the dose and time of injection of CrPO, on the 
RES. 
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A DEFINITION OF COMPETITIVE INHIBITION. 


Karcamar). 
peutics, 
of Ieyola University, Chicago 12, Illinois. 

An agent is considered to act as a competi- 
tive inhibitor when its effect can be show to 
depend upon the relative concentrations of the 
inhibitor and a metabolite. From this defini- 
tion it is evident that there can be two 
distinct classes of competitive inhibitions: 
(1). in which the 
degree of upon the relative 
affinities of inhibitor and metabolite for an 
effector site and (2). in 
which the degree of inhi 8 by 


the relative at which the inhibitor and 
netabolite access to the effector site. 
In a kinetic tion the effects are time- 


dependent; this may be overlooked unless exper- 
tely designed. The inhibi- 


the bacteria are pre-incubated with drug prior 
to initiation of growth. Thus the effectiveness 
of these drugs should be expressed as rate con- 
stants rather then affinity or dissociation 
constants. 
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TH CONVERSION OF N,N*,N** TRIETHYLENE 
THTODOSPMOGAMINE (THIO-TEPA) TO N,N*,N** TRI- 
ETHYLENE PHOSPHORAMIDE (TEPA) IN DOGS, L,B. 

A. W « Dept, of Pharmacology, 
Univ, of Michigan, Ann Arbor, 

Female dogs received 3,0 mg/kg of Thio-IEPA 
i.v., or 6,0 mg/kg orally, Control blood and 
urine samples were taken prior to drug adminis-~- 
tration, Plasma levels were followed for a 
period of six hours, Urine was collected by 
means of an indwelling catheter for this period 
and cage collected thereafter, The plasma levels 
and urinary content of Thio-TEPA and of TEPA 
were determined by a fluorimetric procedure, 
After intravenous administration plasma levels 
of Thio-IEPA were about 1.0 ug/ml 30 minutes 
after drug administration and decreased to bare- 
ly measurable amounts in 5 hours, In simultan- 
eous plasma samples TEPA attained a maximum of 
1.6 ug/ml at 1% hours and was still detectable 
at 6 hours, Urinary recovery of ThioeIEPA for 
24 hours was 0.4% of the administered dose. 
Urinary recovery of TEPA for the same period 
averaged 10 of the dose of Thio-TEPA, After 
oral administration plasma levels of Thio-IEPA 
attained a maximum of 1.4 gg/ml 30 minutes after 
drug administration and was detectable in the 
plasma up to 5 hours, Corresponding levels of 
TEPA showed a maximum of 1,€ ug/ml at 2 hours 
and was still detectable at 5 hours, Urinary 
recovery of Thio-IEPA after oral administration 
was 0.6% and for TEPA was 14% of the dose, The 
presence of both drugs in urine was further dem- 
enstrated by means of paper chromatography. 
Supported by USPHS Grant CY-2992, 
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THE METABOLIC FATE OF THREE WATER-SOLUBLE FOOD 
DYES IN RATS. T. J. Mellinger*and J. L. 
Radomski. Dept. of Pharmacology, Univ. of 
ool of Medicine, Coral Gables, Fla. 

The three water-soluble azo dyes investi- 
gated were FD&C Red No. 2, Red No. 4, and 
Yellow No. 6. When administered by stomach 
tube to rats in doses of 50 mg no dye was re- 
covered in the feces or urine in a 72 hour 
period. However, the following products of re- 
ductive fission were identified in the urine 
and feces: Red No. 2: l-amino-l-naphthalene- 
sulfonic acid and l-amino-2-naphthol~3,6-disul- 
fonic acid; Red No. hz -amino-1-3-dimethylben- 
sene-6-sulfonic acid and 2-amino-l-naphthol-l)- 
sulfonic acid; Yellow No. 6: sulfanilic acid 
and l-amino~2-naphthol-6-sulfonic acid. When 
the dyes were administered through the portal 
system to rats whose bile ducts and urinary 
bladder had been cannulated, 73 to 93% was re- 
covered in the bile and 0 to 20% in the urine. 
When given by stomach tube to cannulated 
animals, the following amounts were found to be 
absorbed as determined by the sum of the ex- 
cretion in bile and urine: Red No. 2, 1%; 
Red No. , 19%; Yellow No. 6, 36%. When the 
dyes were incubated in suspensions of rat 
feces, reductive fission takes place very 
rapidly. It was concluded that after oral in- 





gestion in the rat only small amounts of the 
dye are absorbed and that the bulk of it is 
degradated in the large intestine resulting in 
the liberation of the above-described cleavage 
products which are partly absorbed and excreted 
in the urine. 
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USE OF A CELL FREE EXTRACT IN THE STUDY OF 
TRANSPLANTATION IMMUNITY. John P 

John F, Niall (intr. by Dale G. e 
of Med., Harvard Med. School, and Peter Bent 
Brigham Hosp., Boston, Mass. 

A water soluble sonic lysate of leukocytes 
has been shown by Medawar to accelerate rejec- 
tion of skin homografts, and thus presumably to 
contain transplant antigens. We have used such 
a lysate in an attempt to demonstrate precipi. 
tins in the plasma of rabbits “immnised" by 
multiple skin homo - Precipitins were 
demonstrable in of grafted animals but were 
species specific not individual specific, ‘tho 
buman sera after miltiple large homografts were 
positive. Others with smaller grafts were neg. 
tive. Plasma from rabbits immunised with human 
leukocytes or lysate therefrom showed consis. 
tently positive precipitin reactions which were 
species specific. Such sera had cytotoxic 
properties for human levkocytes. Equivocal 
results were obtained with rabbit anti-rabbit 
cell lysate plasma. These resulte suggest that 
a cell free lysate capable of provoking trens- 
plantation immnity may demons 
in other immno. phenomena when the recipi- 
ent is immnized against heterologous antigen or 
enough homologous antigen (homograft). Unlike 
biologic homograft immmity these in vitro 
reactions are species specific not individual 
specific. 
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ABSORPTION OF STILBOESTROL FROM IMPLANTS WITHIN 
THE BRAIN IN RELATION TO CHANGES IN SEXUAL 
BEHAVIOUR. R. P. Michael & B. Ryman (intr. by J 
Elkes) Royal Free Hosp. & Inst. of Psychiatry, 
London, S.E.5. 

In a previous study upon the effects of oest- 
rogens on the activity of the central nervous 
system (Michael & Scott, J. Physiol. 138: 1957; 
Harris & Micheel, J. Physiol. 142: 1958) it was 
established that solid implants of stilboestrol 
di-n-butyrate (0.1 -0.2 mg) produced sustained 
sexual behaviour in ovariectomised cats when 
introduced stereotaxically into the posterior 
hypothalamus, but failed to do so when implanted 
elsewhere in the brain (cerebellum, thalamus, 
pre-optic area, amygdala etc.). It therefore 
became necessary to investigate futher the fact- 
ors controlling the rate of release of hormone 
at these sites. An ultraviolet spectrophotometrit 
method of proved specificity has been developed 
for estimating the release of small amounts of 
hormone, which overcomes the problem of protein 
substitution that occurs in implants under these 
conditions. The release rate ranges from under 
0.5 to 4.07 gamma per sq. mm. of surface area 
per day, and is independent of the changes in 
sexual behaviour. Though the areas studied show 
ed the same release rate range, 9 of the 11 cats 
with hypothalamic implants mated, whereas only 
1 of the remaining 29 did so. These results 
provide some evidence which supports the theory 
that those neural areas from which positive res 
ponses were obtained are selectively sensitive 
to the action of hormone. 

Present address, N.I.M.H. St.Elizabeths Hosp. 
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STUDY OF A SUBLINE OF SARCOMA 180 CAPABLE OF 

GROWING IN PYRIDOXINE-DEFICIENT MICE. E. Cc! 
. Re Je Leo C. Ae Nic e Depte 


of Experimental Therapeutics, Roswell Park Mem- 
orial Institute, Buffalo, Ne Y. 

The growth of S-180 implanted into mice de- 
pleted of pyridoxine was severely impaired and 
a significant number of complete regressions 
were observed (Mihich and Nichol, Proce Am. A 


ASsne 
Cancer Res. 2:327, 1958} During 23 successive 


lantations in mice fed pyridoxine-defic- 
ient diets for increasing periods of time, a 
gubline (S-180/Bg) was selected which grew 
equally well in normal and pyridoxine-depleted 
animals. Simultaneous transplantation of S-180 
into the right axilla and of S-180/Bg at its 
th passage into the left axilla of the same 
deficient mice showed that S-180/Bg grew pro- 
gressively (av. diamat death: 15.4 mm) whereas 
§-180 grew poorly (av. diam. at death: 4.7 mm) 
or regressed completely in 50 per cent of the 
animals. The same type of test was performed 
at the 23rd, 41st and 56th passage of S-180/B¢ 
and gave comparable results. The selected 
tumor is now at its 57th passage in pyridoxine- 
deficient mice. The capability of the adapted 
sarcoma for growth in pyridoxine-depleted hosts 
cannot be explained by a difference in the 
vitamin B6 content of the tumor; microbial 
assay (S. carlsbergensis) revealed that both 
tumors contained about the same amount of total 
vitamin Bg when grown in the deficient animals 
and four times more when grown in mice receiv- 
ing a complete diet. 


1671 


THE INHIBITION OF CHOLESTEROL DEPOSITION AT THE 
ARTERIES OF LINODOXINE-TREATED ATHEROSCLEROTIC 
DOGS. Lawrence J, Mich, Lesly G. Robinson,* 
Sherman S. Wilson,* and . Wilson, Jr.* 
Dept. of Pharmacology-Biochemistry, School of 
Aviation Medicine, USAF, Randolph AFB, Texas. 

The anticholesterolemic effect of unsaturated 
fatty acids has been variously reported. Few 
data, on the other hand, have been accumlated 
to demonstrate any effect of dietary unsaturated 
fatty acids on the cholesterol concentration of 
the aortae or coronary arteries of animals or 
man. It was decided, therefore, to render dogs 
hypercholesterolemic by feeding a diet high in 
fat, cholesterol, and propylthiouracil, and as- 
sess any protective effect of Linodoxinet as re- 
gards deposition of cholesterol at the arterial 
wall, Control was exercised by carrying an ad- 
ditional group of dogs fed a Linodoxine placebo 
with coconut oil as its principal constituent. 
Tt was found that Linodoxine failed to inhibit 
the hypercholesterolemic effect of the athero- 
genic diet. Furthermore, no differences could 
be identified in the cholesterol concentrations 
in the coronary arteries. On the other hand, 
linodoxine proved very effective in inhibiting 
cholesterol deposition at the walls of the aor- 
ta. The only blood constituents that reflected 
the decreased deposition in the Linodoxine- 
treated dogs were those low density lipoproteins 
between Sp 12 and S? 400. 

*Supplied by Chas. Pfizer and Co. 

The contents of this article reflect the per- 
sonal views of the authors and are not to be 
construed as a statement of Air Force policy. 
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STUDIES CONCERNING THE MECHANISM OF UTERINE IN- 
HIBITORY ACTION OF RELAXIN-CONTAINING OVARIAN 
EXTRACTS. J. ‘W. Miller and W. J. Murray* Dept. 
of Pharmacology and Toxicology, Univ. of Wis. 
Med. School, Madison. 

In a comparative in vitro study it was found 
that relaxin inhibited the spontaneous uterine 
motility of the rat, guinea pig and non-pregnmt 
cat but not that of the human, rabbit and preg- 
nant cat. The effects of epinephrine on these 
preparations are well known and it is apparent 
that a uterus which is inhibited by epinephrine 
was also inhibited by relaxin. Typically relax 
in produced no effect on those uteri which are 
contracted by epinephrine although on rare oc- 
casions stimulation was noted. It was also 
found that when motility was poor or absent in 
uteri from the rat or non-pregnant cat, both re- 
laxin and epinephrine produced contractions 
rather than relaxation. Furthermore, tachyphy- 
laxis developed to the uterine inhibitory effect 
of relaxin and epinephrine in the rat and across 
tachyphylaxis was observed in certain prepara- 
tions. These results suggest thet an adrenergic 
mechanism is involved in the uterine inhibitory 
action of relaxin. Thus relaxin could act in- 
directly by releasing endogenous epinephrine or, 
combine directly with beta and under special 
circumstances with alpha receptors of the uterus, 
The letter hypothesis is favored since in pre- 
liminary experiments reduction of the catechol 
amine content of the uterus 63% by administra- 
tion of reserpine to rats did not alter the 
action of relaxin. (Supported by a grant from 
the Wisconsin Alumni Research Foundetion). 
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RESPIRATORY STIMULATION BY SOME SUBSTITUTED 
GLUTARIMIDES. K. S. Miller*, H. L. Williams*, 
and J. A. Bain. Dept. of Pharmacology, Emory 
University, Atlanta 22, Georgia. 

A study of the respiratory stimulating ac- 
tion of some congeners of 8,B-methyl ethyl glu- 
tarimide (Megimide) has been made and compared 
with the stimulating action of metrazol. Male 
mice were given 90 mg/kg pentobarbital i.v. 
and their respiratory rates recorded on a model 
3D Grass EEG using the output from a lever ac- 
tivated phonograph pick-up cartridge. The glu- 
tarimides or metrazol were given i.v. 10 minutes 
after the pentobarbital. A 50% or greater in- 
crease in the barbiturate depressed respiratory 
rate following administration of the antagonist 
was used as an all or none end point for res- 
piratory stimulation. The median effective 
doses were: 8,68-methyl ethyl glutarimide, 

15.7 mg/kg; 6,8-tetramethylene glutarimide, 
20.0 mg/kg; 8,8-diethyl glutarimide, 28.3 mg/kg 
and 6,8-dimethyl glutarimide, 58.0 mg/kg. 

There was no significant difference in potency 
among the first three glutarimides, but the 
B,A-dimethyl glutarimide was significantly less 
potent. 8,8-methyl butyl glutarimide was found 
to increase pentobarbital depreesion. Megimide 
has been suggested as a specific antagonist to 
barbiturate intoxication. In animals anesthe- 
tized with chloral hydrate, Megimide (20 mg/kg) 
greatly increased the respiratory rate and in 
some instances completely waked the animals. 








Mitchell 
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THE ANTICONVULSANT ACTIVITY OF SEVERAL URAZOLE 
DERIVATIVES AS DETERMINED BY THREE ANTICON- 
VULSANT TESTING METHODS. C.L. Mitchell* and 
H.H. Keasling. Dept. of Pharmacology, College 
‘Of Medicine, State Univ. of Iowa, Lowa City. 


The anticonvulsant activity of several ura- 
zole compounds was compared with that of tri- 
methadione, phenobarbital, diphenylhydantoin, 
and phensuximide. The compounds were adminis- 
tered orally in mice. The test procedures 
utilized were the M.E.S., Met., and M.M.S. 
tests of Swinyard et al., (J. Pharmacol. 106: 
319, 1952) and Goodman, et al. (J. Pharmacol. 
108: 168, 1953). In general, it was found 
that the urazole compounds were relatively 
specific antagonists of the M.M.S. induced 
tonic extensor component of the seizure 
pattern, whereas they possessed varying 
activity against the Met. and the M.E.S. tests. 
The implications of these data will be dis- 
cussed. 

Supported in part by Knoll Pharmaceutical 
Co., and USPHS Grant B-1079. 
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THE EFFECTS OF VARIOUS ORGANIC PHOSPHATE IN- 
SECTICIDES ON RBC AND PLASMA CHOLINESTERAS. IN 


HUMANS. Hugo C, Moeller* and J, Alfred Rider. 
Univ. of California Medical Center, San Fran- 
cisco. 

The purposes of this study were to determine 
the amounts of EPN, Malathion, Systox and m 
Parathion which can be ingested by humans with- 
out side effects or significant depression of 
RBC and plasma cholinesterase. EPN, 6 mg., was 
given orally daily for 88 days without any sig- 
nificant depression of RBC or plasma cholin- 
esterase; Malathion, 16 mg., was given for 88 
days to another group of 5 patients with similar 
results. When 6 mg. EPN plus 16 mg. Malathion 
were given daily for several weeks a slight 
depression in both RBC and plasma cholinester- 
ase occurred without any symptoms. Systox, .75 
mg. per day for 35 days, was given to 5 sub- 
jects without any toxic effects or depression 
of RBC and plasma cholinesterase. m-Parathion, 
1 mg., was given to 5 subjects with similar 
results over the same period. However, when 
the two drugs, Systox and m-Parathion, were com 
bined so that the subjects received .75 mg. 
Systox plus 1 mg. mParathion daily, there was 
an immediate 10% depression of plasma cholin- 
esterase, Within 7-10 days unusual toxic symp- 
toms developed manifested by stuffiness of a 
nose, nose bleeding, some nausea and 

» lymphocytosis and po wl 
philia was noted. There was no significant 
depression of the RBC and plasma cholinesterase 
at the time of the symptoms. 
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FUNCTIONAL CHANGES IN LIVER MITOCHONDRIA 
FOLLOWING IN SITU ANOXIA, 
T Mi 
of Michigan, Ann Arbor, 

It has been postulated that anoxia may play 
a role in the characteristic changes seen in 
liver mitochondria obtained from carbon tetra- 
chloride treated rats, For this reason mito. 
chondria from anoxic livers were examined, Liver 
anoxia was produced in rats by ligating the 
anterior mesenteric and celiac arteries and the 
portal vein for two hours, Mitochondria pre« 
pared from the livers of these animals were con 
pared with those from normal or sham-operated 
rats, Mitochondrial protein from treated liver 
was lower than normal by about 50 percent, There 
was no evidence of mitochondrial swelling, In 
these mitochondria the sodium content was ine 
creased and the potassium decreased, Magnesium 
ATP-ase was strongly activated while the 2,4. 
DNP ATP=ase activity was inhibited, There was 
an impairment of DPN-linked dehydrogenase active 
ity which could be partially restored by co- 
enzyme addition, Succinoxidase activity was 
relatively unaffected. Oxidative phosphoryla- 
tion was uncoupled with pyruvate ,c<=-ketoglutar- 
ate and 4@-=hydroxybutyrate as substrates but not 
with glutamate and succinate, From this data it 
would appear that the activation of a magnesium 
ATP-ase is not responsible for the decrease in 
oxidative phosphorylation, The changes in mit= 
ochondrial function following in situ anoxia 
resemble the changes seen following carbon tet- 
rachloride administration, 
Supported by grant RG 4759-C2, USPHS, 
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CONCURRENT EFFECTS OF DEPRESSANT DRUGS UPON 
THE EEG AND OPERANT BEHAVIOR IN CHRONIC ELEC- 
TRODE MONKEYS. 0. M. Moreno,* D. A. Brodie® 
and V. G. Vernier., Merck Institute for Thera- 
peutic Research, West Point, Pa. 

Stainless steel electrodes were implanted 
stereotaxically in cortical and subcortical 
areas in the brain of Macaca mulatta. The 
monkeys were trained on a modified Sidman 
avoidance schedule, and behavior was recorded 
continuously throughout a l-hour session while 
the EEG was sampled at various time intervals. 
ee curves for bulbocapnine (2.0- 
20.0 mg./kg.), chlorpromazine (0.1-5.0 mg./kg-) 
scopolamine (0.05-5.0 mg./kg.) and thiopental 
(1.0-20.0 mg./kg.) effects upon EEG activity 
were obtained for each agent injected intra- 
venously. At the lowest effective doses all 
compounds produced slowing of the spontaneous 
EEG, characterized by low frequency high vol- 
tage waves. At intermediate doses, the EEG 
responses to alerting stimuli (clicks and pinch) 
were clearly attenuated, and at higher doses 
alerting to clicks was abolished. The drugs 
tested produced a decrease in the rate of lever 
pressing at the doses affecting EEG activating 
responses. This decrease became more pro- 
nounced as the dose was raised. On occasion 
scopolamine produced an early increase in the 
rate of lever pressing at the same time that 
the EEG showed signes of depression. The tech- 
nique employed in this study permitted a simul- 
taneous assay, both qualitatively and quanti- 
tatively, of drug effects on behavior and EEG 
activity. 





Kenneth E,_Noore* ang 
Dept. of Pharmacology, Uniy, 
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EFFECTS OF VANADIUM ON GROWTH, CHOLESTEROL 
METABOLISM AND TISSUE COMPONENTS IN LABORATORY 
ANIMALS ON VARIOUS DIETS. J. T. Mountain, W. 
D. Wi ‘and H. E. » Ole. Wealth 
Ges FY Oo 

Vanadium pentoxide and sodium metavanadate 
at dietary levels of 25-1,000 ppm were fed to 
rats and rabbits several months. Pentoxide 
was net markedly toxic below 1,000 ppm; meta- 
vanadate was more toxic by a factor of 2. Rel- 
ative distribution of V in tissues was: bone 
1hy kidney 7; spleen ); lung 4; liver 1. In 
20 weeks bone V was 0.07% of V fed. Four 
nonths after feeding 100 ppm V was stopped, 
bone retention was 59%; lung, 39%; other tis- 
gues, negligible. Effects of V depended on 
composition of diet: V with commercial diets 
enhanced growth, food utilization; with semi- 
purified diets, the same level (100 ppm V as 
1205 or 50 ppm as NaVO3) had adverse effects. 
Evidence of metal antagonism was found: with 
increasing V in liver and spleen, iron content 
fell; in another case copper fell with rising 
¥. Rat liver, containing 0.5 ppm V, after feed 
ing 100 ppm V as pentoxide, had 25% less suc- 
cinic dehydrogenase activity than controls; 
kidney SDH was normal, as was liver cytochrome 
oxidase: total liver lipid and cholesterol were 
decreased, Cystine content of hair was reduc- 
ed and sulfur partition of the urine of these 
animals changed toward greater reduced sulfur. 
The effects of V on metabolism appear largely 
due to its influence on sulfur systems, how- 
ever its antagonism toward other metallic ele- 
ments and effects on phosphorus compounds are 
also notable. 
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INFLUENCE OF CERTAIN MEDICATIONS UPON ABSORP- 
TION OF ASPIRIN FROM GASTRO-INTESTINAL TRACT 
OF MAN, G.J. Mouratoff*, J.J. Carr*, and 
Robert C. Batterman. New York Med. College, 
New York, N. Y. : 

Various medications known to alter gastro- 
intestinal function in man were studied to 
note their influence upon the absorption of 
aspirin. The experimental design and tech- 
nique followed those outlined previously (New 
Eng. J. Med. 258:213, 1958, J. Pharmacol. & 
Exper. Therap. 124:312, 1958). Groups of 10 
subjects each received respectively 30 minutes 
prior to administration orally of 600 mg. as- 
pirin 15 mg. morphine S.C., 100 mg. meperidine 
I.M. and 5 mg. homatropine methyl bromide I.M. 
Plasma salicylate levels were determined at 
0, 10, 30 and 60 minutes. These were compared 
with a standard reference curve of aspirin. 
Morphine and meperidine decreased significant- 
ly the absorption of aspirin. This occurred 
at all time intervals for meperidine (p values 
-001 to .004) and at 30 and 60 minutes for 
morphine (p value .002). Momatropine methyl 
bromide had little of any significant effect 
(p values .05 to .14). The data suggests 
that pyloric function plays no role in aspirin 
absorption. 








Munch 
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EFFECT OF CHLORAMBUCIL ON HELA CELLS IN TISSUE 
CULTURE, Paul W, Muller* and Paul K, Smith. 
Dept, of Pharmacology, George Washington Univ, 
School of Medicine, Washington, D, C, 

The inhibition of cell division in differ- 
ent cell systems by the action of nitrogen 
mustards has been explained by interference 
with nucleic acid metabolism, The present 
experiments were designed to investigate the 
effect of phlocesbessi on DNA synthesis using 
formate-c} » glycine-1-C 4 and guanine--cl4 
as labeled precursors, At a concentration of 
0,03 mg/ml chlorambucil stopped the division 
of HeLa cells whereas growth of the cells 
continued, The relative activity in the acid 
soluble fraction of the treated cells was 
higher than that of the controls, Also, an 
increase in the relative activity of the RNA 
fraction of the treated cells was found, On 
the other hand, the incorporation into DNA 
was diminished, but not completely suppressed, 
Since no exchange reactions in the nucleic 
acids of the HeLa cells take place, the 
established activity of the DNA fraction must 
be attributed to de novo synthesis in the 
treated cells, 
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LAXATIVE STUDIES. I. HUMAN THRESHOLD DOSES OF 
WHITE AND YELLOW PHENOLPHTHALEIN.James C.Munch* 
and Benjamin Calesnicke Dept. of Pharmacology, 
Hahnemann Med. College, Philadelphia, Penna. 
Double-blind studies were conducted weekly 
for 1 yr on @ group of 15 male and 10 female 
adults, with random doses of placebo, white 
and yellow phenolphthalein, in capsules of 
identical appearance. The threshold dose 
causing increased laxation was confirmed by 
repeated administrations of larger and smaller 
doses designated by one of us (JCM). The 
threshold dose of white phenolphthalein for the 
males ranged from 25 to 200 mg, ave. 68 + 12 
(S.E.) and for the females 39 + 6 mg. The 
threshold dose of yellow phenolphthalein for 
the males ranged from 25 to 100 mg, ave. 47 + 6 
mgs for. the females, 32 + 5 mge The potencycof 
the yellow product ranged from 50 to 250%, 
ave. 136% of the white for the entire group. 
There were no untoward effects, no evidence of 
tolerance or habituation. In ganeral, the 
females tended to require smaller doses than 
the males, which may be associated with lesser 
body weights.e 











Mundy 
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PHARMACOLOGY OF BETA-MERCAPTOETHYLAMINE IN 
RADIO=PROTFCTIVE DOSES IN THE DOG. Roy Le 
Mundy, Melvin H. Heiffer, Benjamin Me and 





oward C,. Leifheit (intr. by Eugene D. Brand). 
Walter Reed Army Institute of Research, 
Washington, D. C. 

Beta-mercaptoethylamine is a promising chemi- 
cal which protects animals from the damaging ef- 
fect of radiation. Our laboratory has made a 
survey of the prominent pharmacological effects 
of this drug at doses which are radio-protectant 
in the larger mammal, Adult, mongrel dogs, 
anesthetized with pentobarbital, were injected 
over @ five minute period with 100 mg/cg of 
beta-mercaptoethylamine., The most striking ef- 
fects observed were a slight increase in res- 
piratory rate and blood pressure during the in- 
jection, a normotensive period of about 5 to 7 
minutes, followed by a sharp fall in pressure to 
levels of 30 to 50 mm Hg. The hypotension per- 
sisted for from 30 to 40 minutes followed by a 
slow recovery to normal, Twenty-two of twenty- 
four animals survived, Vagotomy and atropine 
prolonged the normotensive period following the 
injection. Benadryl did not alter the blood 
pressure fall. Regitine and hexamethonium 
caused an early latent hypertensive phase to be- 
come prominent. Blood levels of sulfhydryl and 
disulfide were followed by the nitroprusside re- 
action. Catechol amine and blood sugar levels 
will be presented. The possibility that the 
mechanism of action may be related to general- 
ized "stress" will be discussed. 
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OXYTOCIN-INDUCED "CRAMPING" RESPONSE IN ALBINO 
RATS. William J. Murray* and Jack W. Miller. 
Dept. of Pharmacology and Toxicology, Univ. of 
Wisconsin Medical School, Madison. 

In male or female rats, “cramping” is produc- 
ed by injection of natural or synthetic oxytocin 
The "cramping" response is periodic and is cher 
acterized by abdominal contractions, stretching 
of the trunk and hind limbs, and torsion of the 
body at the hips with inward rotation of one 
foot. It is possible to interrupt this response 
by auditory or tactile stimuli. Dose-response 
curves based on the incidence of "cramping" 15 
minutes after intraperitoneal injection, indi- 
cate that estrogen treatment markedly sensitizes 
female animals. The =D50 (U.S.P. units/rat) 
and 19/20 confidence limits for untreated males 
and females are 4.4 (3.1-6.2) and 5.2(3.3-8.3) 
respectively, however 2 weeks after diethylstil- 
bestrol pellet (15 mgm.) implantation the values 
are 3.0 (1.6-5.7) and 0.7 (0.5-1.0). After 6 
weeks treatment the EDSO is 0.44 (0.31-0.59) in 
the females. This response resembles "writhing" 
produced by irtraperitoneal administration of 
phenylquinone to rats (Carroll and Lim, Fed. 
Proc. 17: 357, 1958). It differs from the latter 
in that it can be produced after subcutaneous 
or intravenous administration of oxytocin. 
Vasopressin can also elicit the response. “Cramp 
ing" is prevented by morphine and may therefore 
provide a new means to study analgesic egents. 
Of possible physiological significance is the 
striking resemblance of "cramping" to the be- 
havior assumed by a rat during parturition. 
(Supported by a grant from the Wisconsin Alumni 
Research Foundation). 
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STUDIES OF THE MODE OF ACTION OF TREMORINE, (Ql, 
4~-DIPYRROLIDINO-2-BUTYNE), Joe Be Nash and 
George A. Emerson. Dept. of Pharmacology, 
University of Texas Medical Branch, Galveston, 
Texas, 

Everett et al. (Fed, Proc., 15: 420, 1956) 
reported that tremor and spasticity could be 
induced experimentally by Tremorine. Everett 
stated that rats with an acute section of the 
spinal cord exhibited tremor above the level of 
section but none caudal to it after treatment 
with Tremorine. We have found that cats which 
have been maintained for 2 weeks after complete 
spinal section show tremor and spasticity at 
all levels above and below the section when 
given 35 ge Tremorine, intravenously, 
These findings contrast the effect of acute 
spinal shock on the response to Tremorine, as 
in Everett's animals, with the response ob- 
tained after adequate recovery. 


1685 


EFFECTS OF PENICILLIN ON BACTERIAL CELL WALL 
SYNTHESIS IN E. COLI AND IN S. AUREUS. 

S. Nathenson* and J. L. Strominger. Dept. of 
Pharmacology, Washington Univ. School of 
Medicine, St. Louis. 

Several lines of evidence indicating that 
penicillin interfere specifically with the syn- 
thesis of the cell wall of S. aureus are sub- 
stantiated by the following experiments: Incor- 
poration of Cl4-1ysine into cell wall was in- 
hibited 91% by penicillin under conditions 
where incorporation into cell protein was di- 
minished by only 2%. Similarly, incorporation 
of P3¢-inorganic p hate into the cell wall 
of S. aureus was inhibited 68% under conditions 
where no inhibition of incorporation was ob- 
served into the cold TCA precipitate of the 
cell contents. In E. coli, where the cell 
structure is more complex, incorporation of 


diaminopine}ic acid into cell wall was inhibited 


72% where C**-glucose incorporation into cell 
wall was inhibited only 14% (double labeling 
experiment). An E. coli mutant requiring both 
DAP and lysine, kindly given by J. Lederberg, 
was used in these experiments. These obser- 
vations provide direct evidence that penicillins 
inhibits the synthesis of the "basal structure” 
of the cell wall in both S. aureus and E. . 
In E. coli, the main fraction of the comp 
cell wall is a “superstructure” containing pro- 
t¢ and lipid, the synthesis of which from 
c4-glucose is not inhibited by penicillin (cf. 








Trucco and Pardee, J. Biol. Chem. 230:435, 1958 


whose conflicting conclusions are resolved by 
these experiments). (Supported by a NIAID 
Grant) 
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STUDY OF A NEW RELAXANT~IMBRETIL IN THE CAT. 

S. He Depts of Anesthesiology and Pharma- 
of Physicians and Surgeons, 


‘lene 1,6~bis-carbaminoyl 
choline Br, is a potent, long acting, depolari- 
sing relaxant. In the present study the action 
of Imbretil on the N-M junction and its modifi- 
cation by various agents were investigated in 
amesthetized cats. Twitch tension of the ti- 
bialis in response to peroneal nerve stimla- 
tion and respiratory movements were recorded. 
Periodic phrenic nerve stimilation and dia- 
phragmatic response, registered as an inspira- 
tory standstill or shift, was followed. Ten 
nicrogm/kg of Imbretil given intravenously 
first increased the tibialis twitch tension 
accompanied by generalized muscular fascicula- 
tion. This was followed by complete 
x lasted for 10-30 ag int ed to thirty 
nic was necessary to Dp’ e apnea. 
Neostigmine methylsulfate (0.05-0.1 mg/kg) or 
edrophonium Cl (0.5-1.0 mg/kg) given during the 
early recovery period d the tibialis 
and depressed respiration. Thiamine Cl (5-10 
ng/kg) accelerated the recovery of the tibialis 
and had an equivocal effect on respiration. 
Pyridine-2—aldoxime methiodide (2-PAM, 25-0 
ng/kg) re-paralysed the tibialis but stimulated 
respiration. B.W. Drug No. 9-20) (3 mg/kg) 
accelerated the recovery of the tibialis but 
depressed respiration. The possible mechanisms 
for the divergent effects of 2=PAM and B.W. 
Drug No. 49-20 on the tibialis and on respira- 
tion will be discussed. 
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DEVELOPMENT OF INCREASED SENSITIVITY OF BACTER- 
IAL VARIANTS TO AMINOPTERINe Charles A. Nichol 
(intr. by Enrico Mihich), Dept. agape Ae Tae rimen 
Therapeutics, Roswell Park Memorial Institute, 
Buffalo, N. Y. 


Pediococcus peneriaian 8081, uses pteroyl- 
glutamic acid (PGA poorly (partial growth at 
200 mug/ml) but grows well in the presence of 


5-formyl-tetrahydro PGA (half maximal growth at 
0.4 mug/mL). PGA was used as a selecting agent 
for strains able to grow at progressively lower 
concentrations of this me lite. After eleva 
transfers, a variant (8081/S) was selected 
which required 3.0 mug/ml of PGA for half max- 
imal growth; the requirement for 5-formyl-tetre- 
PGA-was unaltered. When tested for sensi- 
tivity to Aminopterin (4-amino-PGA) in a medium 
containing 5-formyl-tetrahydro-PGA, 50% inhibi- 
tion of strain 8081/S occurred at 2.5 mug/ml of 
Aminopterin whereas similar inhibition of the 
parent organism required 160 mug/ml; a corres- 
ponding increase in sensitivity was observed 
with Amethopterin and Dichloroamethopterin. 

The increased sensitivity of strain 8081/S 
to Aminopterin was associated with a greatly 
increased uptake of Aminopterin-Cl4, Sublines 
of 8081/S were selected for resistance to Am- 
inopterin by exposure to increasing concentra- 
tions of t drug; decreased uptake of Am- 
inopterin-C*+ was observed in comparison to the 
parent organism, 8081/S. These experiments per 
mt correlation of cellular responses associ- 
ated with both increased sensitivity and in- 
creased resistance and direct attention to the 
importance of the changes in "active transport" 
of drugs with respect to selective toxicity. 
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PATHOGENESIS OF "ELECTROLYTE-STEROID-CARDIOPATHY",. 
Mark Nickerson, Gerald W. Karr* and Peter E, 
Dresel, Department of Pharmacology and Therapeutics 
University of Manitoba, Winnipeg. 

Numerous recent publications have called att— 
ention to myocardial necrosis induced by combined 
parenteral administration of a corticosteroid and 
oral administration of the sodium salts of certain 
anions. We were impressed by the fact that the 
effective anions (sulphate, phosphate, and per- 
chlorate) are not readily absorbed from the gastro- 
intestinal tract, and commonly induce a prominent 
catharsis. In the present experiments 100-125 g 
female Sprague-Dawley rats received daily sub- 
cutaneous injections of 100 jig of 2(a)-methyl-9(a)- 
chlorocortisol acetate, combined with various pro- 
cedures designed to alter ion balance. After 12 
to 18 days, the hearts were examined for gross and 
microscopic lesions and their potassium concentr- 
ation was determined. In the corticoid-treated 
animals, oral Na2S04 induced lesions as previously 
described, but the same salt administered subcut— 
aneously, in doses much larger than could be abs- 
orbed, was completely ineffective, A potassium 
free diet effectively substituted for the oral 
Na,S04 in the induction of lesions. Irrespective 
of the method of production, the appearance of 
lesions was associated with a myocardial potassium 
concentration of between 60 and 70 mEq/kg. We be- 
lieve the "Electrolyte-Steroid-Cardiopathy" is a 
result of potassium deficiency due to combined 
corticoid-induced renal loss and cathartic anion- 
induced gastrointestinal loss of potassium. 





1689 
LIFE SPAN OF MICE EXPOSED TO CHRONIC GAMMA AND 
FAST NEUTRON IRRADIATION, JF, Noble,* A,T, 
Se H,D, Landahl* and 4 Doull, U.S, Air 
Force ation Lab,, Univ o cago, Chicago, 
Illinois, 

The effect of exposure for extended periods 
early in life to fractionated low level doses 
of gamma (cobalt 60) and fast neutron (polonium 
@-beryllium) irradiation on the life span of 
male LAFy mice has been followed, The experi- 
ments were designed to permit the evaluation of 
variation in dose rate, protraction and frac- 
tionation as well as the total accumulated 
radiation dose, Total dose was varied factor- 
dally by three and ranged from 10 rep to 2551 
rep of gamma irradiation and 19 to 510 rep of 
neutron irradiation, The information obtained 
indicates that the life expectancy of the mice 
was shortened 27% by 2551 rep of gamma irradi- 
ation and 26% and 13% by 510 rep and 170 rep of 
fast neutron irradiation, From analysis of the 
observed and expected STs5p, it was found that 
at dosage levels of 850 rep of gamma irradi- 
ation and 57 rep of neutron irradiation the ob- 
served decrease in life expectancy did not ex- 
ceed the variance within the control mice, 
However, analysis of death rates indicates that 
life expectancy was significantly decreased 
following exposure to 850 rep of gamma irradi- 
ation and to 57 rep of fast neutron irradiation, 

These studies indicate that fractionated 
neutron irradiation is about 5 times more ef- 
fective in decreasing survival time than is 
comparable doses of fractionated gamma irradi- 
ation, 








Norton 
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MORPHINE, CODEINE AND AMYTAL ON TIME AND 
COUNT DISCRIMINATION IN CONDITIONED RATS. 
Stata Norton, Wellcome Research Labs., 
Tuckahoe, N.Y. 

Rats were trained to press a bar to 
obtain food rewards in an operant condition- 
ing box. Food rewards were presented at 
fixed intervals (3 food pellets at the end 
of each 3 minutes for 15 intervals), Rats 
were trained for over a year before the 
beginning of this study. Morphine (40 mg./ 
kg.), codeine (40 mg./kg.) and Amytal (20 
mg./kg.) were given orally. Conditioned 
responses were tested beginning 1 hour 
after administration of drugs. In both 
control tests and tests after drugs, 2 
"mistakes" were deliberately introduced in 
the test procedure, That is, at one point 
in the test the rat received only one food 
reward instead of 3, At another point two 
food rewards were given instead of 3, Using 
the number of lever presses of the rats 
attempting to obtain the "correct" number 
of food rewards as a measure of ability 
to count, it was found that none of these 
doses of drugs interfered with counting. 
Time discrimination, however, was affected 
by all three drugs. 
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FAT CONTENTS OF RED CELLS OF NORMAL SUBJECTS 
AND PATIENTS WITH HYPERLIPEMIA. Martin M. 
Nothman. Med. Dept., New England Med. Center 
and Tufts Univ. School of Medicine, Boston, 
Mass. 

It has been shown that phospholipids in red 
cells are about 70% higher, total cholesterol is 
somewhat lower than in plasma, cholesterol esters 
making up only 16% of the total cholesterol. In 
the course of studies on the effect of dietary 
fats on blood coagulation the lipid contents of 
the red cells of normal subjects and of patients 
with hyperlipemia and hypercholesterolemia have 
been determined. We have confirmed the reports 
mentioned above and have found in addition that 
total lipids in erythrocytes range from 350 to 
500 mg.% and fatty acids from 180 to 300 mg.%. 
In patients with hyperlipemia and hypercholes- 
terolemia total lipids in red cells have been 
determined between 540 and 830 mg.% and fatty 
acids between 210 and 490 mg.%. Cholesterol 
was markedly higher than in normals ranging from 
146 to 236 mg.% but cholesterol esters make up 
not more than 11% of total cholesterol. Phos- 
pholipids range from 230 to about 400 mg.% also 
considerably higher than in normals. Although 
neutral fat is practically absent from erythro- 
cytes, amounts as high as 196 mg.% have been 
found in red cells of hyperlipemic patients. 
Ingestion of unsaturated fatty acids which de- 
creases the lipid constituents in serum dimin- 
ishes also the fat constituents in red cells al- 
though less readily except for the cholesterol 
esters. They increased from 9 to 11% before 
the feeding to about 25% after the ingestion. 








congestion. Eight 
crease in physical activity lasting up to three 
hours. Polypnea and salivation were pronounced, 
Urine from these animals, chromatographed on 
paper in several solvent systems, contained 
high concentrations of two compounds not de- 
tectable in urine from control rats. One sub- 
stance had a strong yellow flourescence, 
whereas the other reacted rapidly with 
p-dimethylaminobenzaldehyde (purple - blue), 
sulfanilic acid reagent (red), and potassium 
ferricyanide-ferric chloride reagent. Neither 
compound could be identified with substances 
pessty an ggg aay @ Fischer and 


Lecomte tacos (aul Soe SS bial. 2 Rec. 2”) 
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in cats and dogs “reduced forms" of adreno- 
chrome (i-e-, dihydroxy-N-methylindole (DEMI) 
and the “zwitterion” of adrenochrome) were 

major excretory products. A qualitative test 
described by these authors for a conjugated 
form of adrenochrome was positive in urine of 
rats receiving adrenochrome; adrenolutin ani 
DHMI, however, were not detectable. 
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A NEW CHOLFSTEROL SYNTHESIS INHIBITOR. Wilbur 
Oaks and Philip Lisan (intr. by John H. Moyer), 
Department of Medicine, Hahnemann Medica 
College and Hospital, Phila., Pae 

This paper is a study of a new oral choles- 
terol synthesis inhibitor 1-(P-(B-diethylamino- 
ethoxy) -phenyl) -1-(P-taly1)-2-(P-chlorophenyl) 
ethanol, (Mer-29). The specific mechanism of 
action of Mer-29 is that of inhibition of en- 
dogenous cholesterol synthesis in the liver. 
This was determined by using radioactive C-l4 
sodium acetate, the natural precursor of endoge 
enously synthesized cholesterol. This drug 
does not interfere with excretion of cholesterol 
in the bile or inhibition or absorption from the 
intestines, Also it is noted that essential as- 
pects of acetate metabolism are not inhibited, 

The clinical study was concerned with those 
patients whose serum cholesterol was more than 
250 mge%- These patients are continued on a 
normal diet and the drug dosage varied in in- 
dividual cases. The patients were followed with 
weekly cholesterol determinations and various 
other laboratory studies to preclude toxic reac- 
tions to the drug. The preliminary clinical 
study was concerned primarily with 1) the effi- 
cacy of the drug in lowering serum cholesterol; 
2) the therapeutic dosage range; and 3) the 
study of toxic reactions. The data obtained 
reveals that in most oases the serum cholesterdl 
was lowered in the dosage range of 100 to 150 
mg/day. 
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ANALGESIC AND INTERNEURONAL BLOCKING 
PROPERTIES OF A SERIES OF NEW 2-SUBSTI- 
UTED PYRIDINE DERIVATIVES, Thomas ee 
O'Dell, Loretta R. Wilson* 
oli, Harel wartew-tnt Tosepe H. 
rs Feh Laboratories, n, 
eisier a Co., Decatur, Illinois 
Some new 2-substituted pyridine de- 
rivatives have been tested for analges- 
ic and interneuronal blocking proper- 
ties. Initial screening for analgesic 
activity was carried out in mice using 
a radiant heat method which employed 
the hind foot. Interneuronal blockade 
was determined in dogs using methods in- 
volving both the flexor and linguomandi- 
pular reflexes. The compounds demon- 
strated varying degrees of analgesic and 
blocking activities with no obvious 
correlation between the two types of ac- 
tion. The most interesting compound in 
this series is 2-(§-hydroxyphenethyl- 
amino) -pyridine HCl which appears to 
possess analgesic activity comparable 
to codeine and interneuronal blocking 
activity greater than that shown by 
mephenesin, This compound is active 
both by the oral and parenteral routes, 
and is less toxic in mice than is co- 
deine. No anticonvulsant properties, 
barbiturate potentiation or cardiovas- 
cular actions could be demonstrated in 
analgesic or blocking doses. This com- 
pound is currently undergoing extensive 
clinical trials. 
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DRUG EFFECTS ON SPONTANEOUS POTENTIALS IN SKELE- 
TAL MUSCLES OF VITAMIN E DEFICIENT AND DENERVA- 


TED RABBITS. Xe T, Ooster, Jo J» Pudema* and 
e Dept. of Pharmacology and Thera- 


peutics, Grad. ” School and Stritch School of Med. 

of loyola University, Chicago 12, Illinois. 
Spontaneous fibrillation in skele- 

tal muscles of vitamin E deficient rabbits were 


immediate increase in fibrillary activity in the 
denervated as well as in the E deficient skele- 
tal muscles. Neostigmine produced an increase 
da-vatage ant fyequaney of Ghatiakes er th 
spontaneous 


used is discussed in relation to the reported 
histological changes at the motor end-plates. 
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TISSUE DISTRIBUTION OF RADIOACTIVITY FOLLOWING 
ADMINISTRATION OF S32 -LABELLED AET IN NORMAL 
AND TUMOR-BEARING MICE. Roger W. O'Gara, 
Joanne Hollcroft and Margaret G. Kelly (Intr. 
by David P. Rall) Nations! Cancer Tastitute, 
Bethesds, Md. 

Autoradiographs gf tissues of tumor- 
bearing mice given S -labelled S,2-amino- 
ethylisothiuronium bromide.HBr (AET), a 
radiation-protective compound, were compared 
with fixed microscopic sections stained with 
hematoxylin and eosin. The radioactivity was 
concentrated throughout hepatic tissue, and 
wes found at the junction of the cortex and 
medulla and in the collecting tubules of the 
kidney, in the serosa and mucosa of the small 
intestine, in the red pulp of the spleen, in 
the bone marrow, and in the epiphyseal car- 
tilage of the femur. The concentration in 
muscle, epidermis, and brain was relatively 
low. The radioactivity was low also in tumor 
tissue, not only in the primary subcutaneous 
implants, but also in metastatic foci in liver 
and kidney. The decrease in radioactivity with 
time was more pronounced in liver than in other 
tissues. The autoradiographs appeared to re- 
flect accurately the measured amount of radio- 
activity in these tissues, and in addition pro- 
vided information on the localization of the 
radioactivity within a given tissue. 
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BIOTRANSFORMATION OF RADIOACTIVE DIGITOXIN IN 
HUMANS. T. Okita and John H. Curry*. 
Dept. of and Argonne Cancer Re- 


search Hospital, USAEC, U. of Chicago, Chicago, 
m1. 

Biotransformation reactions of digitoxin 
were investigated in human subjects by analyz- 
ing the nature of the metabolic products of 
digitoxin obtained from urine of subjects re- 
ceiving an IV dose of 0.5 mg of either Cl4+ or 
H3 labeled digitoxin. Urine samples vere itn 
lected for 48 hours, exhaustively extracted 
with chloroform, and the chloroform fraction 
pooled and reduced to a small volume. An ali- 
quot of this fraction was used for paper chroma- 
tographic fraction using three different 
solvent systems. ‘The water fraction containing 
only water soluble metabolites were treated to 
various hydrolytic reactions on the assumption 
that an appreciable amount of the metabolites 
were conjugation products of biotransformed 
aglycones. Incubation with 6-glucuronidase and 
sulfatase, as well as acid hydrolysis, were en- 
ployed to hydrolyze the aglycone conjugates. 
The incubation media was then extracted with 
chloroform and the extract used for paper 
chromatography. ‘The results from our study in- 
dicate that digitoxin undergoes the following 
biotransformation reactions: C-12 hydroxyla- 
tion, cleavage of the digitoxose moiety in both 
digitoxin and the biotransformed digoxin, glu- 
curonide and ethereal sulfate conjugation, plus 
other reactions as noted by the presence of 
five unidentified metabolites. 
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THE EFFECT OF 2-FORMYL-1-METHYLPYRIDINIUM OXYGEN UPTAKE AND CARBON DIOXIDE EXCRETION PAPI 
IODIDE OXIME (2-PAM) ON REACTIVATION OF TISSUE IN THE ANESTHETIZED PARALYZED HUMAN. AND ! 
CHOLINESTERASE FOLLOWING POISONING BY A CERTAIN Troo 
PHOSPHATE ANTICHOLINESTERASE. J. F. O'Leary, colo} 
B. Harrison G. Groblewsk#, and J. H. Wills. De 
Pharmacology Br, U.S. Army CW Labs, Directorate Fifteen ta men and women scheduled bona’ 
of Med Res, Army Chemical Center, Md. for surgical procedures, but otherwise time: 
Nembutalized rats which had received a lethal healthy, were the subjects. Minute volume, gms 
dose of a phosphate type anticholinesterase s.c. tidal volume, oxygen uptake and carbon with 
were maintained for 20 minutes on artificial dioxide excretion were measured from duplicate seri 
respiration applied vie a tracheal cannula. five minute samples of expired air collected eith 
One group of animals was allowed to die at this in Douglas bags. The end-expiratory CO> and cose 
time, another group wes treated witk atropine, respiratory rates were recorded from an infra. tude 
end a third group was treated with both atropine red analyzer. Controls consisted of EEG, foll 
and 2-PAM. The treated animals survived, and ECG, ear oximetry and femoral artery blood the 
subgroups were sacrificed at various times after samples. Recordings and samples were taken glut 
treatment over a period of about 32 hours. De- under resting conditions, after meperidine and ws 
terminations of cholinesterase activity in atropine, after thiopental and after paralysis nain 
salivary gland, brain, and muscle were made and with succinylcholine or d-tubocurarine. Sub- nl 
compared with similar data in control animals. jects were maintained in the paralyzed state - 
The initial inhibition of cholinesterase activ- for one hour and ventilated with IPP. End- stra 
ity was greatest in brain, less in muscle, and expiratory CO> was maintained constant and ampl 
least in salivary gland. Results were analyzed normal during paralysis. Results were: _ 
statistically, and showed a significant spon- Control Meperidine Thiopental Paralysis the 
taneous (not due to 2-PAM) cholinesterase re- 0 100% 40.7% -15% -16.7% subs 
activation over the period studied, for salivary CO> 100% 42.44 -11% + 6.9% afte 
gland and for brain, but in muscle reactivation R.Q- 100% +2.7% + hg 429.0% nedi 
occurred only in the early part of the period R.Q. .76 TT .79 .98 anpl 
studied. 2-PAM brought about additional signif a 
icant reactivation only in muscle, and not in © 
brain nor in salivary gland. These results Suqported by GSFES quent B-EyGe solu 
support the concept that the efficacy of 2-PAM omit 
in anticholinesterase therapy is due in large were 
part to reactivation of muscle cholinesterase. ae 
1699 1701 1703 
EFFECTS OF HEMICHOLINIUM NO. 3 (HC-3) ON NEURO- DOSE-RESPONSE DATA FOR AUTONOMIC AND MENTAL On 
MUSCULAR TRANSMISSION. R. K. Orkand and A. R. EFFECTS OF ATROPINE AND HYOSCINE. Adrian Ost- SHI 
Martin (intr. by L. S. pts. o feld, Robert Je (intr. 
ogy and Pharmacology, Univ. of Utah by Cedric M. Smith), Dept. of Preventive Medi- Cc: 
College of Medicine, Salt Lake City. cine, U. of Ill. Col. of Medicine. 
An intracellular electrode was used to re- Ten volunteers (medical students) received chal 
cord the effects of HC-3 on mscle end-plate each of the following oral doses of atropine ses 
potentials (e.p.p.'s) in the excised m. ext. 1. sulfate and of hyoscine hydrobromide: 0.5, 1,0, nic 
dig. IV of the frog. This compound interferes 2.0, 3.0 and 4.5 mgm; all subjects also ingest- the 
with the synthesis of acetylcholine (ACh) in ed 6.75 and 10 mgm. of atropine sulfate. Effects re, 
nervous tissue, probably by inhibiting the on pulse rate, blood pressure, respiratory rate que! 
pre sey vol ange into the cell (MacIntosh salivation, pupil diameter, temperature, gait, fun: 
st says » 8:90, ,1958). Concentrations speech, and deep tendon reflexes were assessed hyp 
3a 2 han 1075 M decreased the at regular intervals; Jarvik's LSD question- pos 
ps oh of spontaneous miniature potentials naire, the Clyde Mood Scale, simple tests of twe 
and of evoked e.p.p.'s, and also decreased the orientation and recent memory, and brief stand- 
magnitude of depolarization produced by the ard interviews were applied. Dose-effect and and 
electrophoretic application of ACh. Neither time-effect data of the double-blind tests were | “48 
depolarization of the end-plate nor a marked plotted. Dose response curves for the autono- ref 
decrease in quantum content accompanied the de- mic effects of atropine were obtained. No illu- ty 
creased e.p.p. amplitude. The rise time of the sion, hallucination or disorientation was ob- nin 
potential induced by electrophoretically served with 10 mgm doses; however, 6.75 and 10 per 
applied ACh was increased and the duration of mgm induced diminution in recent memory in one- nic 
the repolarization phase of both the ACh poten- half of the group. Hyoscine, in all doses, in- sti 
tial and the e.p.p. was prolonged. HC-3 duced pulse slowing, decrease in systolic blood syn 
(io~& M) produced a mrked change in the shape pressure, no change in temperature, and was cha 
of the e.p.p. This effect is similar to that three to five times as effective as atropine on tra 
produced by procaine or by low sodium plus the eye and salivary glands. After 2 mgm hyo- the 
neostigmine, and consists of a hump on the scine, recent memory impairment and sleep pro 
falling phase. Current investigations are con- occuned in one-half of the group; after 4.5 tha 
cerned with the role of HC-3 in modifying the mgm illusions and hallucinations were reported ger 
effects of choline. (Supported by grant by one-half the group. The time course and mag- pon 
No. B-155i and fellowship No. GF-7925 Natl. nitude of mental effects generally paralleled ays 
Insts. of Health, PHS.) those of the autonomic effects; however, the 
pupillary dilation outlasted all other effects. 
Supported by USPHS Grant MY2302. 
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PAPILLARY MUSCLE STUDIES INVOLVING EPINEPHRINE 

AND POTASSIUM. Raymond R. Paradise,* Robert C. 
d A, Woodbury. Dept. of Pharma- 

cology, Univ. of Tenn., Memphis. 

Dog papillary muscles in Krebs-Ringer bicar- 
ponate solution at 27° C were stimlated 30 
times per min. Diastolic tension was kept at 2 

. Seven series of experiments were performed 
with 8 muscles per series, In the first two 
series K+ was omitted and the substrate was 
either glucose or alpha-ketoglutarate. In glu- 
cose, the muscles developed an increased ampli- 
tude which reached a peak value in 5-75 min., 
followed by a linear 30% decline per hour over 
the remaining 105 minutes. With alpha-keto- 
glutarate as substrate, the peak amplitude was 
attained in 5-60 min. This high level was 
maintained for the following 120 min. In the 
3rd and th series with 6mM K+/1. and with 
either glucose or alpha-ketoglutarate as sub- 
strate, there occurred a gradual increase in 
amplitude of contractions for about 120 min. 
which was maintained for the next’ 60 min. In 
the remaining three series, glucose was the 
substrate. In series five K+ SmM/1., added 
after 60 min. to muscles bathed in K+ deficient 
nedia, produced a significant reduction in 
amplitude which was apparent in about 5 min. 

In series six and seven, epinephrine bitartrate, 
10 mg-/100 cc., was added to muscles bathed in 
solutions containing either no K+ or containing 
6m K+/1, Significant increases in amplitude 
were observed in each case. However, the re- 
sponse when K+ was present was some five times 
greater than when K+ was absent. 
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ON THE NATURE OF DOSE-RESPONSE RELATION- 
SHIPS. Efrain G. Pardo and José Iuis Ma- 
gafia*. Dept. of Pharmacology, Escue 
Nacional de Medicina, México, D. F. 

In studies cof phenomena involving 
changes in the magnitude of the respon- 
ses to repeated doses of certain autono- 
mic drugs it is convenient to consider 
the response as being of a quantal natu- 
Te, and subject to analysis as a fre- 
quency function or as a distribution 
function. In view of this, a tentative 
hypothesis has been formulated which 
postulates a hyperbolic relationship be- 
tween the fraction of receptors occupied 
and drug concentration, but a normal 
distribution of effector units in what 
refers to receptor density or sensibili- 
ty to receptor occupancy. A model combi- 
ning these two conditions was tested ex- 
perimentally on the responses of the 
nictitating membrane to short volleys of 
stimuli applied to the postganglionic 
sympathetic nerve supply, and on the 
changes in peripheral resistance to in- 
trarterial injections of epinephrine in 
the femoral bed. The results support the 
proposed hypothesis. It is suggested 
that the present formulation may have 
general applicability to the dose-res- 
ponse relationship in diverse biological 
systems. 
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PHARMACOLOGIC STUDY OF A NEW CYCLIC CARBAMATE. 
Je M. Parker, B. K. Wasson*, R. A. Hall*, 

rles E, Frosst & Co., real, ebec,. 
Several substituted tetrahydrofuran carba- 
mates have been studied pharmacologically. Of 
particular interest was the 4-allyl derivative. 
Suspended in gum acacia and injected intraperi- 
toneally to mice this drug has an LDs, of 585 
mg/kg and a PDgo of 300 mg/kg and an ataxic Dgo 
of 140 mg/kg. Metrazol and electro shock con- 
vulsions are antagonized. Ethanol solutions 
given intravenously or intra arterially in anes- 
thetized cats and dogs in doses of 10-20 

cause a rapid but transient fall in blood pres- 
sure, This effect is also seen with meproba- 
mate at about twice these doses. Pentobarbital 
sleeping time is prolonged 25 times by 70% of 
the ataxic D,, compared to 3 times by 70% of the 
ataxic Dso of meprobamate. Chronic administra- 
tion of the drug to rats and cats at doses of 
50 mg/kg has been well tolerated with no depres- 
sion of growth and no adverse effects on red 
and white blood counts and liver function tests. 
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QUANTITATION OF THE EFFECTS OF DEPRESSANT DRUGS 
ON EEG ACTIVATION RESPONSE. J.C. Paul*, J.L. 
Riehl* and K.R. Unna. Dept. of Pharmacol. Univ. 
of Ill. Med. School. 

A method (Riehl, Paul, and Unna) quantita- 
ting the EEG activation response to graded elec 
trical stimulation of the medial reticular for- 
mation has been employed in assessing the ef- 
fectiveness of belladonna alkaloids, pentobar- 
bital, chlorpromazine and other drugs in de- 
pressing this response in encéphale isold cats. 
The drugs were administered intravenously in a 
range of doses which permitted to construct 
dose response curves and to establish the mini- 
mum effective doses. The threshold dose of 
atropine in depressing the EEG activation re- 
sponse was 0.2 mg/kg. Atropine methyl nitrate 
was 4 to 5 times less potent; its onset of ac- 
tion was less prompt than that of atropine. 
Scopolamine, on the other hand, was 4 to 5 
times more effective than atropine. Pentobarbi- 
tal depressed the activation response in doses 
of 1 mg/kg. The threshold for the activation 
response was elevated with increased doses of 
pentobarbital; maximum depression was obtained 
with 5 mg/kg, a dose considerably smaller than 
that needed for anesthesia. Chlorpromazine de- 
pressed the activation response at a threshold 
dose of 0.5 mg/kg, and maximal depression was 
obtained with doses of 4 to 5 mg/kg. (Supported 
by P.H.S. Grant B-983. 
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ASSAY OF PITUITARY FOLLICLE-STIMULATING HOR- 
MONE (FSH) IN THE ESTROGEN TREATED HY POPHYSEC- 
TOMIZED IMMATURE FEMALE RAT. R. W. Payne and 
R. H. Runser*. Depts. of Pharmacology and 
Medicine, Univ. of Okla. Sch. of Med., Okla. 
City, Okla. 

The synergism between pituitary gonadotro- 
pins and large doses of estrogens in the pro- 
duction of ovarian weight increase with con- 
comitant ovarian follicular development has 
provided a relatively sensitive technique for 
the bioassay of FSH. The linear dose response 
as determined by ovarian weight gain correlates 
well with histologic evidence of follicular 
development, and thus provides a dual means 
of quantitating pituitary FSH activity. Ace- 
tone-dried pituitary tissue from various 
species has been assayed by the present tech- 
nique. Rat, human, horse, pig, sheep, whale, 
and beef pituitaries, in decreasing order of 
potency, exhibited FSH activity. Several 
purified pituitary gonadotropins from other 
laboratories have also been subjected to the 
present assay; FSli preparations produced a 
relatively steep dose-response curve, while 
interstitial-cell stimulating hormone (ICSH) 
preparations produced little or no response 
by this technique. 
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EFFECTS OF ETHER, PENTOBARBITAL AND PENTYL- 
ENETETRAZOL UPON ONE-TRIAL LEARNING OF 7 






instein College o dicine, Ne 

Evidence has been presented that there is a 
period of consolidation following a learning 
trial during which the trace can be altered or 
abolished by ECS, One hypothesis is that the 
consolidation process is dependent upon elec- 
trical activity of the CNS. Since general 
anaesthesia markedly reduces this activity, 
deleterious effects upon consolidation would be 
predicted. Rats were trained in a Skinner box 
until a stable rate was attained. An avoidance 
response (AR) was then established by electri- 
fying the bar and reward noszle. Animals were 
anaesthetised by ether and i.v. pentobarbital 
immediately, 5 min., and 10 min. after the 
shock and tested the next day for retention of 
the AR, measured as reduction in the normal 
rate. All groups except the 10 min. ether 
group showed less AR than unanaesthetiszed con- 
trols (p .001). All pentobarbital groups 
showed less AR than corresponding ether groups 
(p .001). Pentylenetrazol given up to 6 hr. 
after the shock completely abolished the AR. 
Rats convulsed | days after the shock showed 
less AR than controls. The results with ether 
and pentobarbital support the hypothesis men- 
tioned above, but the effects of pentylenetet- 
razol seem to be qualitatively different. 
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ANALOGUES OF PHENYLBUTAZONE AS DETERMINANTS OF 
RENAL TRANSPORT FUNCTIONS. L Tondergrass 
and A. Despopoulos. (intr. by K. C. Huang 
Dept. of Pharmacology, University of Louisville 
School of Medicine, Louisville, Ky. 
Analogues of phenylbutazone inhibit the 
renal tubular absorption of uric acid. The my 
nitude of the inhibition is directly related 
the acidic strength (pKa) of the inhibitor. 
Since uricosuric agents also inhibit the tubulg 
excretion of organic acids, eleven analogues of 
phenylbutazone were examined for their effects 


PHAR 


3 
Ss 


Be BSE 


PESEESE ese 


Fees 





in vitro on the renal transport of p-aminohipp 
uric acid (PAH). All of the compounds depressel 
the slice to medium concentration ratio for PA 
without depressing the rate of oxygen consump. 
tion. However, no correlation could be made 
between the pKa of the analogue and its inhib- 
itory potency. However, hydroxylation of sev- 
eral compounds resulted in a profound reduction 
of inhibitory potency, whereas nitration had m 
effect. It is assumed that hydroxylation leads 
to the formation of intermolecular hydrogen 
bonds which involve the carbonyl group of the 
analogue thus interfering with its participatio 
in the inhibition of PAH transport. 


(The authors acknowledge the contributions of 
Drs. P.G. Dayton and J. J. Burns to the com- 
pletion of these experiments. ) 
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BIOCHEMICAL AND PHARMACOLOGICAL INVESTIGATION 
OF DIMETHYLAMINOETHANOL (DEANOL). G, Pepeu* 
wi N. -. Gharman. Department of Pharma- 
cology, Yale University, School of Medicine, 
New Haven, Conn. 

Early experiments have shown that dimethyl- 
aminoethanol (DMAE) is a precursor of choline 
(Du Vigneaud et al., J. B. C., 1642603, 1946). 
Therefore, it has been assumed that DMAE is a 
precursor also of acetylcholine, and owes its 

ological actions to its conversion to 
acetylcholine. Experiments with non-labeled 
DMAE have failed to substantiate this idea 
with respect to the nervous system. There was 
no significant rise in the level of acetyl- 
choline in the whole brain of rats given 
single massive doses of DMAE (500 mg. of base 
per kg., IP), or maintained for 44 days on 
drinking water containing 0.03 M. (0.53%)DMAE. 
That such dosage regimens elicited certain 
pharmacological effects was evident from: (1) 
altered behavior in the rope-climbing test of 
Winter, due to a temporary lack of drive for 
food; (2) potentiation of pentobarbital-induc- 
ed depression of the central nervous system. 
Furthermore, rat brain slices, shown to be 
actively synthesizing acetylcholine, failed 
to demonstrate a net increase in acetylcholine 
synthesized from DMAE, either in a simple 
nedium, or in one enriched with methyl donors. 


1711 
PHARMACOLOGICAL STUDIES ON 3-(G,0-DIPHENYL-a- 
HYDROXYMETHYL) THIOMORPHOLINE HC1, A CNS STIMU- 
LANT. M.H. Pindell, K.M. Doran, K.C. Frenzel 
and D.E. Tisch. (Intr. by H.L. Dickison) 
Research Division, Bristol Laboratories Inc., 
Syracuse, N.Y. 
3-(a,a-diphenyl-a-hydroxymethy1) thiomorpho- 
line HCL (X-890) produces pronounced motor 
stimulation in mice at 10 mg/kg (i.p.), rats at 
80 mg/kg (p.o.), cats at 10 mg/kg (p.o.), and 
dogs at 40 mg/kg (p.o.). Increasing dosage 
uniformly resulted in progressive intensifica- 





tion of stimulation of coordinated motor activi- 
ty. Behavioral studies on cats and dogs re- 
vealed increases in motor activity, alertness, 
responsivity to environmental stimuli, and re- 
action times. Pupillary dilatation was the on- 
ly noticeable autonomic side effect noted at 
doses up to 40 mg/kg in cats and 200 mg/kg in 
dogs. In contrast to most analeptic agents, no 
shortening of hexobarbital sleeping time was 
produced by X-890. In anesthetized dogs X-890 
(1.0 mg/kg, i.v.) caused small (10-15 mm) tran- 
sient pressor responses. Larger doses (2.0-8.0 
mg/kg) consistently caused transient .depressor 
Tesponses. No consistent alteration in heart 
tate or respiration occurred. Cardiovascular 
responses to epinephrine, DMPP, acetylcholine, 
and peripheral vagal stimulation were not af- 
fected. Morphine induced depression of oxygen 
consumption was prevented by X-890 in rats. The 
piperidine compound (pipradrol) was ineffective 
under similar conditions. X-890 antagonizes 
bulbocapnine catalepsy and does not inhibit 
Monoamine oxidase in vivo. It does not affect 
conditioned responses and is not analgetic. 
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ANTITHYROXINE EFFECT OF SOME THYROXINE ANALOGS. 
C. S. Pittman™ and S. B. Barker. Dept. of 
Pharmacology, University of Alabama Medical 
Center, Birmingham 3, Alabama. 
Thyroidectomized rats were given L-thyroxine 
subcutaneously at a dose of 20 ugm/kg/d for 
3 weeks which maintained the BMR at about 20% 
above the hypometabolic evel. The antithy- 
roxine effect of a test compound was calculated 
according to its ability to reverse this met- 
abolic maintenance effect. At an inhibitor: 
thyroxine molar ratio of 100:1, 3,3',5'-DL- 
triiodothyronine (2 mg/kg/d) depressed the 
BMR to its control level, thus showing 100% 
inhibition of thyroxine effect. This inhibition 
could be overcome by increasing the maintenance 
dose of thyroxine. However, at a higher dosage 
level, thyroxine 0.1 mg/kg/d and 3,3',5 '-Trit 
10.0 mg/kg/d, the efficiency of inhibition by 
3,3',5'-Trit fell to 50%. Among the other 
analogs tested, 3,3',5 '-triiodothyropropionic 
acid, 3,3',5'=triiodothyroacetic acid and 
3,3 '-DL-diiodothyronine appeared to be equally 
effective as inhibitors. No significant 
antithyroxine effect was demonstrated with 
tetranitrothyronine, 3,5-diiodothyronine, 
3-moniodothyronine, thyronine or 3,5-diiodo- 
tyrosine, up to a molar ratio of 200:1. 
(Supported by Research Grant A-15),5 from the 
National Institute for Arthritis and Metabolic 
Diseases, USPHS.) 
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MEASUREMENT OF Po2 IN SMALL UNSTIRRED BLOOD SAM- 
PLES WITH A CLARK ELECTRODE COVERED WITH A RELA- 
TIVELY IMPERMEABLE MEMBRANE. G. Polgar and R. 
E. Forster (introduced by G. B. Kocltsy. Dept. 
‘of Physiology and Pharmacology, Graduate School 
of Medicine, Univ. of Penna., Philadelphia. 
Measurements of Po, in liquid samples by 
means of a Clark platinum electrode are handi- 
capped by the need for mechanical stirring to 
reduce the importance of diffusion gradients 
within the sample. We have covered the usual 
Clark electrode with a 0.0006) cm thick membrane 
which is relatively impermeable to 0 (Mylar). 
This renders any 02 gradients within the sample 
comparatively negligible. Unstirred water or 
blood gives an output only 6% less than that of 
gas or rapidly flowing liquid at the same 02 
tension. Furthermore, the 02 gradients within 
the still fluid take 3 to 6 min. to develop so 
that if a reading is taken immediately this 
difference is further reduced. Elimination of 
the stirring apparatus enables us to use a sam- 
ple chamber of only 0.1 ml. However, the low 
permeability of the membrane produces a low out- 
put (0.19¢A/100% 02) and a slow response time 
(1 to 2 min). The electrode output is linear 
for gas mixtures, water and blood. Tested 
against blood equilibrated with known gas mix- 
tures, the method has so far a SD of 17 mm Hg 
at 100% 02 and mm Hg at 10 to 20% 05. 








Price 
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RATE OF UPTAKE OF THIOPENTAL BY BODY FAT; ITS 
RELATION TO THE DURATION OF NARCOSIS. H.L. 
Price and E.H. Conner*. Dept. of Anesthesia, 
Univ. of Penna., Philadelphia, Pa. 

The proposition that the actions of a fat- 
soluble substance are rapidly terminated as 
the result of its accumulation in depot fat has 
been examined, Thiopental was studied: 1) in 
man, by measuring its concentration in blood 
and fat at intervals after intravenous injec- 
tion, and 2) mathematically, by solving simul- 
taneous differential equations representing 
tissue mass, blood flow, and affinity for 
thiopental. The rate at which a tissue equili- 
brates with thiopental in blood depends, appar- 
ently, upon its blood flow per unit of thio- 
pental capacity. Because of this the viscere 
(central nervous system, heart, liver, gut, 
kidney) equilibrate rapidly, the rest of the 
lean body mass with less speed, and the fat 
very slowly. As a result, most of the injected 
dose is found in the viscera within one minute 
after injection. This accumulation is subse- 
quently dispersed as the result of the uptake 
of thiopental by other tissues. Because they 
are relatively well perfused the aqueous body 
tissues (bone, muscle, connective tissue, skin) 
apparently take up most of the thiopental which 
the viscera lose, Fat plays a relatively minor 
role, and fails to equilibrate with the thio- 
pental in blood until six or more hours after 
injection. This suggests that other factors 
may be more important than concentration of 
thiopental in fat in limitiug the duration of 
its narcotic action. 
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OBSERVATIONS ON HYDROXYPROLINE METABOLISM IN 
MAN. D. J. Prockop*, C. Mitoma* and A. Sjoerdsma. 
National Heart Institute, Bethesda, Md. 
Hydroxyproline (OPr) is found uniquely in 
collagen and therefore the metabolism of OPr 
may offer a direct approach to the etiology and 
biochemical pathology of collagen disorders. 
It was recently observed in this laboratory 
(Lancet 2:994, 1958) that some patients with 
Marfan's Syndrome have an increased urinary 
excretion of bound OPr. In the present study 
it was found that supplementing diets with OPr 
as gelatin increased the excretion of bound OPr, 
but that restricting dietary OPr did not signif- 
icantly lower urinary OPr in Marfan's Syndrome 
or in controls. Feeding OPr as the free amino 
acid increased the free OPr content of urine 
but did not change the excretion of bound OPr. 
Similarly, feeding mixtures of amino acids 
containing OPr increased only free OPr in urine. 
Proline, and to a lesser extent glutamic acid, 
increased the excretion of free OPr. These fini 
ings suggest that under normal conditions bound 
OPr is not related to dietary intake, but that 
it reflects the metabolic breakdown of body 
collagen. The high excretion in Marfan's 
Syndrome may indicate either an abnormally 
large pool of collagen or an increased rate of 
turnover. The results with gelatin ingestion 
support the suggestion by Ziff et al (J. Clin. 
Inves. 35:579, 1956) that OPr-containing 
peptides can be absorbed and excreted directly. 
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PHYSIOLOGICAL DISPOSITION OF TETRABENAZINE, 4 
SHORT-ACTING RESERPINE-LIKE AGENT. _ | DURA 
P. Quinn (intr. by Bernard B. Brodie). ILIDA 
National Heart Institute, Bethesda, Md. and H 
Tetrabenazine, a benzoquinolizine deriva.  § Pharr 
tive, is a synthetic tranquilizing agent that salem 
releases brain serotonin (HT) and norepineph. Vas 
rine (NE). It differs from reserpine in that 
it is short-acting; it releases brain NE more sured 
readily than brain HT, and it does not elicit § fow™ 
appreciable release of the amines from the ug (E 
peripheral tissues. In an effort to explain vascu 
these differences, studies were made of the tized 
physiological disposition of tetrabenazine Diboz 
after intravenous injection of 50 mgm/kgm to (DIBE 
rabbits. The drug readily diffuses into all 4 
tissues, with a high affinity for brain. The dace 
drug disappears rapidly from plasma, brain ani § ?¢"™ 
other organs and has a half-life of about ong § 2s the 
hour. Virtually none of the drug is excreted § sal) r 
in urine; accordingly, it must undergo rapid condu 
biotransformation. The pharmacologic effects § respo 
of the drug terminate rapidly. It may be con Ran 
cluded, therefore, that unlike reserpine it 
does not act "irreversibly." Although tetra- 
benazine does not release peripheral amines DIBO: 
in vivo, when the drug is incubated with iL 
platelets in vitro, serotonin is released, DIBE! 
It was 
the de 
block 
than t 
the du 
comp 
1717 i. 
THE INFLUENCE OF ALVEOLAR VOLUME ON THE DIFWS PURINE 
INO CAPACITY OF THE PULMONARY MEMBRANE AND PUL § owe p 
MONARY CAPILLARY BLOOD VOLUME IN MANs John i, iuggin 
panlons Carl B. Weston, Richard Ree Colleg 
s W. Crumpton ). Tiopu! onary Reseatt = 
faboratory, Dept. of Medicine, University of pence 
Wisconsin Medical School, Madison, Wisconsin, f 4, 
It has been shown previously (Roughton and F shosph 
Forster) that the diffusing capacity of the §...... 
lung for CO(Dy) depends not only on the physiall .... 
properties of the pulmonary membrane but toa wide 
comparable extent is influenced by the rate at B..4:, 
which erythrocytes in the pulmonary capillaria§,... ; 
take up CO, and by the average volume of blool mee 
in the pulmonary capillary bed (Vc). - Boentos 
Measurements of pulmonary diffusing capacity§;,.. ; 
(Dy) were performed in 11 healthy normal sub- fy, ;, 
jects by the CO-He breathholding technique at Bose ph 
FRC and TIC, in order to determine the ie and 
of the level of lung inflation on the uptake dBc... 
CO. By repeating the measurement of Dy, at Ox 9: +1, 
gen tensions between 100 and 600 mm. Hg. it WB usu. 


possible to obtain estimates of the diffusing 
capacity of the pulmonary membrane (Dy) and th 

capillary blood volume at both levels 
of lung inflation. 

Briefly the results were as follows. oe 
averaged 11% higher at TIC than at FRC. 
appeared to be the result of an increase in 
without significant change in Vo. 
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Me, UEATION OF BLOCKADE BY DIBOZANE, *% EFFECTS OF LOCAL APPLICATION OF ¥-AMINO BUTYRIC 
cule [DAR AND DIBENZYLINE. Carlos E. Rapela, ACID, LOCAL ANESTHETICS, AND INJURIOUS AGENTS ON 
wd Harold D. Green. Dept. ofPhysiol. and ca ae a on pe gee) IN DOG —e 
iva. | flarm., Bowman Gray Sch. of Med., Winston- ee ise - owe fan pmo 
that Fssiem, N.C. To elucidate the activity of ¥-amino butyric 
neph- Vasoconstriction (reduced conductance)mea- acid (GABA) on cerebral cortical potentials, we 
thas sured in femoral artery with electromagnetic have studied its effect on strychnine induced 
idl flowmeter was induced by IA: epinephrine, 3.25 spikes. Both drugs were applied topically to 
he yg (EPI), arterenol, 3 yg (ART) in a muscle the isolated suprasylvian gyrus of the cerebral 
lain | vascular bed of hind limbs of dogs anesthe- cortex of dog. ‘The chemically induced activity 


in this preparation was simpler in its pattern 
and easier to interpret than that produced in 
the intact cortex. Surface and depth recordings 


the tized with pentobarbital, The blocking drugs: 
ne Dibozane (DIBOZ), Lidar (IL) and Dibenzyline 

















eo (DIBEN), given IA in a dose of 0,5 mg/kg, pro- indicate that a deep negative spike occurred in 
The duced complete epinephrine reversal in all ex- phase with the surface positive element of the 
in ani | petiments. Duration of blockade was expressed GABA-reversed spike, A slow surface negative 
t ong ff 28 the time required for the blocked (or rever- wave of high amplitude followed the surface pos~ 
reted jf sal) response, expressed as per cent of control acaulaetha yor pr sen en re gg 
? 
rt eas (es he return half way to the control be -eupected: by: volun eimaurianale if the 
oon { Bso (in min) ()= No. of Ex surface were inactive. Thus, electrical activi- 
“it Range of B50 eau Pe ty of the upper cortical areas appeared to be 
pris. EPI ART modified rather than obliterated. The activity 
nes DIBOZ (5) 255 to 360 90 to 195 in the deeper layers of the cortex was also mod- 
, iL 4) 225 to 345 90 to 150 ified during the GABA-reversed strychnine spike. 
d. DIBEN (2) 345 to 390+ 255 to 375+ one aaa oy aaa pec ga ref aie 
: 6) that application of d-tubocurar pentylenetet- 
Hivas reported eee etaen earlaaie’™ razol. Topical application of local anesthetics 
the doses of DIBOZ and DIBEN requ and trichloracetic acid, as well as injury to 
block EPI and ART constriction were both less the upper layers of the cortex by thermocoagula- 
than that of IL. This report demonstrates that tion or by pressure applied via the surface el- 
the duration of blockade of DIBOZ and IL are ectrode, tended to reverse the surface negative 
comparable and shorter than that of DIBEN. spike of strychnine. (Supported by Grant 


B1311C1, U. S. P. H. S.) 
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DIFW& § pie DEOXYRIBOSIDE METABOLISM BY RAT ERYTHRO- STOP-FLOW ANALYSIS OF RENAL TUBULAR EXCRETION 
MD PU cere EXTRACTS. D. A. Rappoport (intr. by R. A. OF TETRAETHYLAMMONIUM. B. R. Rennick, R. W. 
ohn Hs Fiuggins). Dept. of Biochemistry, Baylor Univ. Evans‘and G. K. Moe* : ; 
ay College of Medicine, Houston, Texas. » Syracuse, New York. 
. Soluble extracts from rat erythrocytes meta- Using the stop-flow technique of Malvin 
rome bolize deoxyadenosine, deoxyinosine, deoxy- and Wilde, a proximal site for tubular excre- 
ty ganosine and deoxyribose-5-phosphate with the tion of the organic base, tetraethylammoniun 
— formation of acetaldehyde, lactic acid and (TEA) was detected. The only other evidence 
the prephate esters. Separation of vasariate for the sita of excretion of these bases is 
peters by paper chromatography showed the pre- finding that TEA is excreted by the aglomerular 
or. tence of hexose phosphates, phosphoglyceric fish, suggesting proximal <ualaeaniiienee. 
| pee acids and some unidentified esters. These When TEA, PAH and creatinine were injected 
a studies indicate that the purine deoxyribosides intravenously during stopped flow, the rising 
— were first converted to deoxyribose phosphate concentration curves developed upon release 
by nucleoside phosphorylase, and the resultant showed the point of 50% of maximum for TEA to 
fentose phosphate was split by deoxyriboaldo- be 3 ml. distal to that point for PAH. PAH in 
— lase into acetaldehyde and triose phosphate. turn was 3 ml. distal to creatinine. However, 
: a B the latter was subsequently converted into hex- when TEA and PAH were injected intra-arterially 
ue a Hove phosphate by aldolase and to phosphoglycer- in small, doses allowing only one trip thru the 
— ic and lactic acids by glycolytic enzymes. kidney, the excretion curves had similar slopes 
# changes in the purine moieties and the nature The duration of occlusion following injection 
— of the unidentified phosphate esters will be had an influence on the shape of the curve. 
asin discussed, Longer occlusion led to a wider curve. This 
and the suggests that the TEA and PAH once in the 
" lumen are subject to movement along the nephron. 
in ly 
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the excretion of Na and water when tested in 
fluid-loaded rate. The most active, hydro- 
chlorothiazide, was found to have 7 to 21 times 
the relative potency of chlorothiazide depend- 
ing upon the measured and the con- 
ditions of the test. Hydrochlorothiazide modi- 
fied the antidiuretic effects caused by vaso- 
ee ee Se 
In adrenalectomized animals it en- 
Sieal Gi dah dak oanee ebeenbhan. Eydro- 
chlorothiazide antagonized the Na-retaining 
effect of aldosterone and desoxycorticosterone 
and enhanced the natriuresis caused by pred- 


administration of hydrocortisone but did in- 
hibit significantly the blood pressure rise 
associated with adrenal regeneration hyper- 
tension. In the latter study, this inhibiting 
effect was related to a marked decrease in the 
appetite for NaCl solution of the treated 
enimals. 
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EFFECTS OF SEROTONIN ON mower HIPPOCAMPAL 
POTENTIALS. State 
Research Hospital, = Illinois. 

The effects of various compounds on evoked 
brain electrical activity in the cat has been 
studied. The multi-synaptic amygdala-hippo- 
campus pathway was used. Bipolar stimulating 
electrodes were placed in the amygdala. Trains 
of 2 to 20 pulses of 1-5 ms. duration were used 
as stimuli. The pulse spacing varied between 
60 and 200 ms. and the interval between trains 
was usually 5 seconds. Monopoler or bipolar 
electrodes are positioned in the ipsilateral 
basal hippocampus for recording. The pyramidal 

t preparation of Moruzzi was used, so that 
anesthetic interference was avoided. As the 
preparation will remain stable for a week or 
longer, each animal acts as its own control and 
long-lasting drug effects can be The 
effects of variations in brain serotonin con- 
centrations on the potentials were studied by 
injection of precursor, MAO inhibitors, reser- 
pine and other activa agents. Injected sero- 
tonin was ineffective, at least in the vagoto- 
mized animal. Increase in serotonin concentra- 
tions causes a complex biphasic modification of 
the electrical response. In general, an initial 
brief excitation was followed by a pro 
period of inhibition and increased fatigability. 
The toxicity of ophan is markedly 
enhanced in the pyramidal cat preparation. 
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THE EFFECT OF PH AND IONIZATION UPON THE 
STIMULATING PROPERTIES OF EPINEPHRINE, Rober: 
Reynolds and Harold F, Hardman (intr, by 
Seevers). Dept, of Pharmacology, Univ, of Mich 
igan, Ann Arbor, 

The importance of drug ionization in deter. 
mining pharmacological action has nae ae 
sized by A, Albert, 4: 136, 
Lewis, - 9: 488, 1954 ak 
the importance of ionization in the activity q 
sympathomimetic amines on the smooth muscle of 
rabbit uterus and intestine, He was unable to 
demonstrate a correlation between drug activity 
and a specific ionic species of the drug tes 
We have conducted a similar study on isolated 
perfused turtle hearts using a boric acides 
acetate buffer which permits us to observe @ 
activity over a pH range of 6,5=9.0, In summer 
hearts a peak positive inotropic response toa 
constant total dose of epinephrine (5xl0-0u) 
occurs at pH 7,5, When the kationic form of t 
drug is held constant the positive inotropic 
activity observed is identical at pH 7,5, 8,5, 
and 9,0, These results indicate that it is t 
kationic form of epinephrine which is respons 
ble for the observed positive inotropic acti 
in the turtle heart, The relatively poor ree 
sponse to epinephrine kation at pH values be 
7.5 is attributed to an effect of pi per se o 
the tissue receptor substance, possibly recep 
tor ionization, 

Supported by grant H-3931, USPHS, 


1725 


RELATIONSHIP OF BLOOD PHOSPHATE TO MYOCARDITIS 
INDUCED BY PHOSPHATE-MINEBRALOCORTICOID POISON. 
ING, Onita Ricard,* David Lehr and Marilyn 
Krukowski.* Dept. Physiol. and Pharmacol., N.¥ 
Med, Coll., Flower-Fifth Ave. Hosps., N.Y. Ci 

Under phosphate-mineralocorticoid load, p 
thyroidectomized (Px) rats develop severe myo 
carditis more readily than intact rats (3 & 10 
days, respectively), whereas they are protect 
against both myocarditis and cardiovascular 
crosis resulting from impairment or absence of 
renal function (see abstr: Lehr et al, this 
sue), The similarity of myocarditis and the 
portance of phosphate accumulation and 
corticoids under these divergent experimental 
conditions pointed to differences in calcium 
phosphate metabolism as possible cause for th 
contrasting effect of parathyroidectomy, In x 
rats, combined administration of NaH2PQ, 
&=-Fluorocortisol caused rises of serum phos 
levels to 3-4 times normal within 24 hours ani 
further rapid cumulation until death on the 3i 
or 4th day. Simultaneously, calcium levels 
ped terminally to 4mg%, In identically treated 
intact rats, phosphate levels remained init: 
ly within the normal range, whereas serum cal- 
cium climbed to high normal and elevated 
Only after about one week, moderate elevations 
were noted in the phosphate levels which were 
accompanied by dips from markedly hypercal 
values to normal and subnormal levels. Thus, 4 
direct and possibly causal relationship was 
found to exist between the height of the blood 
phosphate level and the appearance of myocat 
tis. (Aided by grant No, H-890 (C8) from the 
Natl, Heart Inst., PHS.) 
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| PLASMA CATECHOL AMINES IN CORQCNARY OCCLUSION 
‘M® ANGINA PECTORIS, 
- - Dept. of 
Pharmacology, Med, College of South Carolina, 
Charleston. 
In 17 dogs with experimentally produced 
geronary occlusion mean norepinephrine (NE) 
maximally from 1,49 mcg. to 13,80 
aeg./léter of plasma (P¢.001) while mean epi- 
nephrine (E) failed te increase during 24-48 
hours after occlusion, Simultaneously mean 
e@ values increased from 46 to 176 
wits, Within 72 hours NE and transaminase 
values had returned to control, Significant 
changes were noted in ECG, heart contractile 
force, and pulse pressure curve tracings. 
Piuorescence emission spectrum of condensation 
of plasma with ethylenediamine was 
sinilar to emission spectrum of an authentic 
aixture of NE and E, In 13 patients with ayo- 
cardial infarction plasma NE was greater 
(P¢,001); in 7 of these cases E was greater 
(P¢,01) than in normal subjects, WE and E 
values for 6 patients with noncardiac pain were 
in the normal range, A significant linear 
relationship occurred between plasma NE and 
serum transaminase, the correlation coefficient 
being 0.80 (P¢,01), The correlation coefficient 
vith E as one of the parameters was 0,04 indi- 
cating no significance (P>,1), In 12 cases of 
angina pectoris there was a marked difference 
in values before and after exercise (NE, P¢.,001; 
B, P¢.01). In 7 normal subjects there were no 
significant increases after exercise (2 minutes 
of a double 2-step Master's test). 


1727 
BFFECTIVENESS OF ANTI-CONVULSIVE DRUGS IN PRE~ 
VENTING GENERALIZED CONVULSIONS PRODUCED IN MON- 
KEYS BY INHALATION OF 30% COz IN O2. elke". 
Depts. 


3 a Lambertsen and Bw: ° 
logy Psy try, ve of Pennsyl- 


vania, School of Med., Philadelphia. 

Inhalation of 30% COs in O2 produces gener- 
alized convulsions in man. To aid in evaluat- 
ing the relative effectiveness of several drugs 
in preventing CO2 convulsions, a study was per- 
formed to determine whether reproducable con- 
wisive seizures could be elicited in a labora- 
tory animal by administration of COs, Mice, 
tats, guinea pigs, rabbits, cats and dogs ex- 
posed to an atmosphere of 30% COz im O2 for 5 
ain, did not exhibit generalized convulsions; 
Premature Macacus rhesus monkeys convulsed in a 
manner similar to humans, After establishing 
that high inspired pOz did not contribute to 
the convulsions, acute tolerance to the convui-e 
sive effects of hypercapnia did not develop 
over the experimental period and the convulsive 
pattern produced was reproducable for a partic- 
ular monkey, six monkeys were used to determine 
possible anti-convulsant effects of nine drugs 
in doses not producing significant ataxia, Phe- 
nobarbital (40 mg./kg.), trimethadone (400 mg./ 
kg.) and meprobamate (200 mg./kg.) effect ively 
Prevented COz2 convulsions, Metharbital (60 mg./ 
k.), phenylacetylurea (300 mg./kg.), primidone 
(200 mg./kg.) and Mephenesin (250 mg./kg.) only 
slightly reduced the severity of convulsions, 
chlorpromazine (8 mg./kge) was without anticon- 
Wisive effect, and diphenylhydantoin (100 mg./ 
kg.) exaggerated the convulsions, 
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QUANTITATION OF THE ACTIVATION RESPONSE OF THE 
EEG. J. L. Riehl*, J. C, Paul* and K, R. Unna. 
Dept. of Pharmacol. Univ. of I11. Med. School. 
The activation response of the EEG can be 
modified by various drugs, but the quantitative 
evaluation of these changes is difficult with 
conventional methods of EEG analysis. A simple 
mathematical relationship between frequency (F 
and voltage (V) of the EEG record permits the 
definition of a unit of activation a= (F x 1/V) 
which in turn varies as a function of time. By 
plotting the log values of U,against time (T) 
one obtains decay curves of activation respons- 
es. Upon integration, "total" amounts of acti- 
vity can be calculated. The activation respons- 
es to electrical stimlation of the medial re- 
ticular formation in encéphale isole cats were 
plotted against voltages of the applied stimuli. 
When atropine was given in doses from 0.2 to 2 
mg/kg the depression of the activation response 
was shown to vary directly with the dose of 
atropine administered. Dose response curves can 
be constructed showing shifts in thresholds as 
well as flattening of the slope. This method of 
quantitation permits the differentiation of the 
effects of different concentrations of a drug. 
It has been employed in the study of agents 
which either depress or enhance the activation 
response. The method is useful in assessing 
small changes which occur in frequency, voltage 
and/or duration. The effects of different drugs 
cannot be directly compared since integration 
of frequency and voltage with respect to time 
does not identify individual EEG patterns which 
may be different for various substances. 
Supported by P.H.S. Grant B-983. 
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STUDIES ON C-PROTEIN. I. Cx-REACTIVE PROTEIN 
(CxRP) RESPONSE IN RABBITS GIVEN WHOLE BODY 


X~-IRRADIATION. Richard F, eee and Y, Hokama* 
Dept. Radiology, 
Angeles, California. 

Groups of New Zealand rabbits have been 
given whole body doses of 25 to 750 r of 250 
Kv X-rays, and their levels of circuleping CxRP 
followed for 10 to 1) days. CxRP appeared 
irregularly in serum of rabbits receiving 25 
and 50 r. Rabbits receiving 100, 250 » and 
750 r showed maxima] CxRP responses ak hr. post 
irradiation, and usually a secondary elevation 
to 8 days after irradiation, apparently 
unassociated with infection, Tertiary rises 
due to overt infection were sometimes noted, 
The relation of these data to the radiation 
syndrome and the physio cal significance of 
CxRP will be discussed, (This investigation 
was supported by a grant (C-3615) from the Nat, 
Cancer Inst., U. S. Public Health Service.) 











Ring 
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PREVENTION OF SUNBURN BY SUBSTITUTED SALICY- 
LATES AND RELATED COMPOUNDS. Yvonne E. Ring”, 
Joe B. Nash, George A. Emerson and Melville 
Sahyun? Dept. of Pharmacology, University of 
Texas Medical Branch, Galveston, Texas and 
Sahyun Laboratories, Santa Barbara, Calif. 
UV-absorption in the range of 300-320 mp 
determines the anti-erythematous effect of 
agents applied to human skin. Substitution 
of salicylates in the 4-position generally 
increases absorption in this range, and an 
amide-linkage on the -COOH group is usually 
more effective than an ester linkage. Com- 
bination of both these structural changes 
results in less absorption in the erythe- 
matous range, although absorption may be 
strongly increased above and below this range. 
Effective agents significantly inhibit the 
action of a full erythematous dose of UV 
when applied to human skin in amounts as 
small as 25 yug/cm. 





1731 
THE SULKOWITCH TEST AND QUANTITATIVE URINARY 


CALCIUM EXCRETION. Sernauy Bitter. Harta Bose 
ge_ani_doassh Sanecheai- intr. by Dr. Julian 
8 


. Herrmann) Div. of Neoplastic Dis., Monte- 
fiore Hosp., New York, N.Y. 

The Sulkowitch reaction is widely used as an 
approximation of urinary calcium excretion. 
Since a given reaction has not been correlated 
with the quantitative urinary calcium excretion, 
the results obtained with the Sulkowitch test 
were related with the analyzed urinary calcium 
of 500 24-hour urine collections. The test was 
carried out with the reagent prepared according 
to Barney ani Sulkowitch and the results were 
graded according to the absence of a precipi- 
tate or the degree of precipitation as negative, 
trace, positive; 1+ to 4+, respectively. Each 
group of readings obtained with the test was 
correlated with the concentration of calcium/100 
ml urine, the range, average and standard devi- 
ations of the concentrations being determined. 
A wide range of calcium concentrations was found 
to fit into each of the 6 gradings of the test. 
Sulkowitch reactions were also determined on 
calcium chlorife solutions of various concen- 
trations. These readings differed greatly from 
those obtained on urine containing similar con- 
centrations of calcium. Factors entering into 
the variability of the correlation of urinary 
calcium concentration ami the Sulkowitch test 
will be discussed. 
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USEFUL ANTICHOLINERGIC ACTION IN A SERIES OF 
ES 


and Company, Bvansville 21, Indiana. - 
An homologous series of l-substituted 
and aralkyl-3-pyrrolidylmethyl benzilates were 
examined for peripheral antispasmodic action © 
and central nervous system actions. The 
eral anticholinergic potency decreased as the 
size of the N-substituent of the pyrrolidyl ty 
increased. The papaverine-like potency, as 
assessed by the anti-barium action on isolated 
rabbit ileum, followed a reverse trend. In 
general, the degree of central nervous syste 
side effects paralleled the anticholinergic 
potencies. The methyl and ethyl homologues haj 
potent antiparkinson actions. Quaternizsation 
of the methyl, ethyl, isopropyl, allyl and 
benzyl homologues decreased the atropine-like 
potency in each case. Charts setting forth 
these structure-activity-relationships will be 
shown. The methyl homologue, 1-methyl-3- 
pyrrolidylmethyl benzilate, was found to posseni 
anticholinergic-antispasmodic actions from 1,5 
to 2 times stronger than those of atropine, 
Data will be shown to demonstrate two unusual 
and outstanding qualities of this tertiary } 
pyrrolidyl benzilate: a) The peripheral actim 
were sufficiently strong and selective, relatin 
to the central nervous system actions, to sug- 
gest clinical usefulness; b) The systemic 
mydriatic action, in several species, was weak 
and short lived compared to the antispasmodic 
actions. 


PROPERTIES OF HEPARIN FROM A MAST-CELL TUMOR OF 
THE MOUSE. M. Roberts,* J. P. Green and 

Se M. Day.* Dept. of Pharmacology, Yale 
University School of Med. New Haven, Conn. 

A aeet-coq) tumor (P.815) grown in the 
presence of S~~-sulfate produces high levels of 
S~“-containing mucopolysaccharides which have 
metachromatic and anticoagulant properties. 
These compounds were precipitated after tryptic 
digestion and purified on an Ecteola anion- 
exchange resin. Similar fractionation was 
applied to sulfomucopolysaccharides from other 
sources, and the properties of the compounds 
obtained were compared with mast-cell heparin, 
Mast-cel!l heparin could be shown (by paper 
chromatography) to consist of at least two 
metachromatic sulfur-containing substances. 
With the aid of Ecteola, a commercial 
preparation of bovine heparin was resolved into 
five metachromatic substances. The possibility 
that some of the metachromatic substances are 
artifacts produced by extraction with strongly 
acidic or alkaline reagents will be discussed. 
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THE EFFECT OF HYPOGLYCIN A ON LIVER GLYCOGEN 
AND PANCREATIC ALPHA CELLS. M. A. Root, 


es? 


{ 
{@@ ANTILEUKEMIC ACTIVITY OF RAUWOLFIA 
AND RELATED COMPOUNDS. G. Alan 


wo 
s 
a 2 


Fh appre’ cy ek By bretpephag AGEs. 


ALKALOIDS 
fobison*, Stefan Kruger* and F. W. Schueler. 


fept. of Pharmacology, Tulane Univ. School of 
fedicine, New Orleans, La. 

Evidence has been presented (Goldin et al, 
§eience 125: 156, 1957) to indicate that large 
joses of reserpine (7 to 25 mgm/kgm) will pro- 
log the survival-time of mice infected with 
11210 leukemia. The mechanism of this action 
ig unknown, but other work (Grimm et al, Proc. 

, Exper. Biol. & Med. 98: 252, 1958) 
guggests that the effect is not due to an 
intrinsic antimitotic action of the drug. 

In the present study, using dba/2 mice, 
the antileukemic action of moderate doses of 
reserpine (0.3 to 5.0 mgm/kgm) was confirmed, 
and a number of related compounds were tested 
for similar activity. The results suggest that 
the antileukemic activity of the rauwolfia 
derivatives parallels their potency as central 
depressants, but that it is not a property 
shared by tranquilizing drugs in general. 
Attempts to potentiate the antileukemic action 
of rauwolfia derivatives without enhancing 
their depressant effects were in general 
msuccessful. Beta-phenylisopropylhydrazine, 
which reverses the sedative and hypotensive 
effects of reserpine, also inhibits its anti- 
leukemic effect. The effects of reserpine 
and 6-mercaptopurine appeared to be additive. 
(Supported in part by grant No. CY-3037 
from the USPHS and by a Schering fellowship) 
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DISRUPTION BY 8-AZAGUANINE OF THE INCORPORA - 
TION OF AMINO ACIDS INTO BACILLUS CEREUS. Do- 
nald B, Roodyn* and H, George Mandel. Dept. of 
Pharmacology, George Washington Univ. School of 
Med,, Washington, D.C, 

It was demonstrated that during the inhibi- 
tion of growth of Bacillus cereus by 8-aza- 
guanine (15 mg/1.) in a salts amino-acid medium, 
the analog was immediately incorporated into 
mcleic acids, After a short delay the incor- 
poration of S29 methionine and cystine into 
total cellular protein was strongly depressed, 
even though the total quantity of protein syn- 
thesized was essentially unchanged, all compari- 
sons being made with control cultures grown to 
the same extent, It has now been observed that, 
under the same conditions, the incorporation 
into protein of }ysine-2-Cli, valine-1-C’*, 


| 


K. K. Chen and P, N. Harris. search 
Laboratories, Indianapolis, Indiana. 

Hypoglycin A, an unusual alpha-amino acid 
isolated from the fruit of Blighia sapida, 
causes, in animals, a severe depression of 
blood glucose accompanied by marked depletion 
of liver glycogen stores. The hypoglycemia 
can be temporarily reversed by administration 
of large amounts of glucose (Chen, et al., J. 
Pharm. Exper. Therape 121:272, 1957). Experi- 
ments were performed to investigate the effect 
of hyperglycemia-producing hormones on the 
blood glucose and liver glycogen decreases 
following injection of hypoglycin A. Glucagon 
had little or no effect on the blood glucose 
of rabbits when given after hypoglycin A had 
caused a pronounced decrease. A single dose 
of hydrocortisone administered 1 hour before 
hypoglycin A, or 2 doses 16 and 1 hours before 
the amino acid did not prevent hypoglycemia 
or liver glycogen depletion in rats. Lethal 
doses of hypoglycin A administered to rats 
and mice affected neither the alpha nor the 
beta cells of the pancreatic islets. 
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PHARMACOLOGICAL EFFECTS AND RENAL HEMODYNAMICS 
OF (2=(2,6-DIMETHY LPHENOXY ) PROPYL) TRIMETHYL 
AMMONIUM CHLORIDE HYDRATE UPON HYPERTENSIVE 
TO. daniel PP ta 
« Moyer. mann ° + and Hosp 
Philadelphia, Pa. 

Previous pharmacological studies revealed 
that this quaternary nitrogen compound does 
not possess the ganglionic blocking properties 
common to such materials, but is a true sym- 
patholytic drug which blocks the formation 
and/or release of catechol amines at the ends 
of the postganglionic fibers. Since preliminary 
observations onc experimental animals proved 
the efficacy and safety of this drug,clinical 
studies were undertaken. Patients with hyper- 
tension regardless of etiology were given the 
drug. Normotensives were used as controls. The 
optimal therapeutic dose range was determined 


threonine (UL- histidi ing )-2-cl4, and 
d into re wale ws ajgo peat ay 2 by acute experiments using intravenous infu- 
DI VitY B that of aspartate-l-C!+ and leucine-1- nad sions of 2-4mg./Kg. The optimal oral dose was 


determined as well as the time response curve 
of the drug. In most cases there was a substan- 
tial drop in blood pressure, greatest on stand- 
ing , lasting 2-6 hours. There was a slight re- 
duction of the GFR and RBF in the first hour 


are ff greatly affected, that of glycine-2-c!+ and 
onglY F glutamate-2-cl4 slightly stimulgped, and that 
ssede B of serine-3-cl4 and alanine-1-C"* greatly sti- 
mlated, The marked differential effects of 8- 


ataguanine on the incorporation of amino acids 
into proteins indicates that the drug disrupts 
the normal mechanism of protein synthesis. 


after administration of the drug followed by 
an increase in the GFR and RBF in the next two 
hours. EKG Monitoring revealed no changes. A 


small group of patients had nausea, vomiting, 
slight orthostatic dizziness, and drowsiness. 
This drug seems to have no parasympathetic ef- 
fects, and is especially suited for the treat- 
ment of mild hypertensives. 











wwe iag 





with the Cohn low ethane] 

method (Rosenfeld, Bull. Hopkins Hosp. 

103332, 1958). The treatment 
erable inactivation of the 


type developed by Peterson and Sober 
Am. Chem. Soc. 78:751, 1956). Chick 
embryo extract was applied to a DEAE~ 
cellulose column in 0.005M sodium phosphate 
buffer, pH 7.4. The chromatogram was 
developed by gradient elution to 0.5M 
phosphate buffer, pH 5.5. All operations 
were carried out in the cold, near 0°C. 
half the activity in the extract was 
up 
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A POSSIBLE MECHANISM OF TOLERANCE TO THE HYPER= 
TENSIVE EFFECTS OF LEVARTERENOLe Marvin E. 
Rosenthal# and Joseph R. DiPalma. “Dept. of 





Pharmacology, Hahnemann Medical College, Phila. 
Pa. 


The tolerance to the pressor effect of con- 
tinuous infusion of levarterenol was studied in 
dogs anesthetized with light ether or dial- 
urethane. An initial dose of about 1.0 ug/ke/ 
min, was necessary to increase the blood pres- 
sure 30=1,0 mm Hg. above the normal. Over a 3hr 
period the dose necessary to maintain this 
elevation increased up to 20 ug/kg/min., or 
greater. A consistant finding was the contin- 
uous rise of the hematocrit in normal and spleen 
ectomized dogs, during the 3 hr. period, In 
addition, accumulation of fluid in the pericar- 
dial sac (up to 20 mls.) and subcutaneous tis- 
sues was evident. Restoration of the blood 
volume by infusion of plasma expanders caused 
an apparent disappearance of tolerance, Decere- 
brate and spinal dogs, adrenalectomy, ganglimic 
blocking agents, amine oxidase inhibitors and 
traumatic shock were factors which were shown 
to have no appreciable effect upon the toler- 
ance development curve. At the stage of max- 
imum tolerance it was found that the blood 
pressure could still be raised by (a) doubling 
the dose of levarterenol (b) methamphetamine 
(c) methyl-phenidylacetate-hydrochloride (most 
effective). Loss of circulating plasma volune 
seems to be the major factor in the development 
of tolerance to the pressor actions of levar- 
terenol, 





PHARMACOL 

1740 ¥ 
THE ANTICOMPLEMENTARY EFFECT OF THERAPEUTIC 
HEPARIN CONCENTRATIONS. Ke L. Roth (intr, 
M. J. Frumin). Southern Division, Albert — ff sNTID! 
Einstein Medical Center, Philadelphia 47, my, § Bloom 
After adapting a fairly large number of jecrot 
ing methods to studies, in vitro and in vivo, Maywo 
was found that a standard i. ve. dose of 300 Ni 
heparin will have no therapeutically significum carbo 
effect on the inhibition of complement, 100 amine 
TU (1.0 gm) per 5 liters of blood are necesgane depre! 
specit 

antag 

ninis' 








to block hemolysis of sensitized RBC in vitro, 
It was found that heparin will not interferg 
with the process of sensitization but it wil] 
neutralize Cg when employed in excessive orall) 
amounts. 3 to : 

The mechanism of its surprisingly rapid digg specie 
appearance from the general circulation wil] by denon: 
discussed, Examples will be given of the trypt« 
highly beneficial effect of heparin in acquire prote: 
hemolytic anemias. The relative unimportance 
of complement inhibition by heparin in the durat: 
presence of warm antibodies will be stressed, § depre: 





This research is being supported by Grant that, 
#H-1919 from the National Institutes of Health™ the c 
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ntr, bp | ME PHARMACOLOGICAL CHARACTERIZATION OF THE 
ert | ANTIDEPRESSANT, NIALAMIDE. R. P. Rowe*, B. M. 
47, fe, | Soom, S. Y. P'an, and K. r™. Dept. of 
r of teh fecrobiology, Pfizer Therapeutic Institute, 
n 4 Maywood N. J. 
f Be. ialamide, N-Isonicotinoyl-N'-(6-€N-benzyl- 
ipnifieal carboxamido]-ethyl) hydrazine, is a potent mono 
e 100 gine oxidase inhibitor with significant anti- 
necessang depressant activity. In a variety of animal 


n vitro, species depression induced by Reserpine was 
erfere § antagonized in varying degrees by previous ad- 
it will — sinistration of nialamide. The activity 
ve orally is near or equal to that parenterally, 
3to 12 times that of iproniazid, depending on 
apid dig® species. Monoamine oxidase inhibition was 
n Will by demonstrated in vitro and inferred by 5-hydroxy 
the tryptophan potentiation in vivo. Nialamide 
acquires protects against the Reserpine facilitation of 
ortance & metrazol induced convulsions with an onset and 
the duration equivalent to that of its anti- 
ressed, § depressive action. In contrast, the mild de- 
gree of hexobarbital potentiation follows an 
——" entirely different time course. It was found 
ant that, when the sleeping times had returned to 
f Health® the control levels, the antidepressant effect 
vas not yet present, suggesting separate mech- 
anisms. As the effect was reversible, it may 
be interpreted as a competition of nialamide 
vith hexobarbital for the enzyme which ter- 
ninates the latter's activity. This function 
has been identified with the liver. Therefore, 
hexobarbital potentiation may be an indication 
of potential hepatotoxicity. 















ra ME EFFECT OF ASPIRIN AND BUFFERED ASPIRIN ON 
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8 GASTRIC pH, Sad, Abi EM Pelikan. and 
r , Dept, ey, Boston 
Mass, 
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ALTERATIONS IN THE BLOOD PRESSURE RESPONSE TO 
SEROTONIN CAUSED BY METHYLPHENIDATE AND RESER- 
PINE. Rutl R. A.*, Barrett, W. E.*, 


Plummer, A. J. °) eu- 
tical Products, Inc., Sumit, N. J. 

Methylphenidate administered to an anesthe- 
tized dog caused no change in the blood 
pressure, but markedly potentiated the blood 
pressure response to serotonin. When reserpine 
was administered to the anesthetized dog pre- 
viously treated with methylphenidate, it evoked 
@ pressor response prior to the onset of the 
gradual hypotensive response; the serotonin 
pressor response was then decreased to, and in 
many instances, below the control response. 
However, an additional injection of methylpheni- 
date after the reserpine had no potentiating 
effect on the pressor action of serotonin. An 
antagonism between reserpine and methylphenidate 
thus appears to be present. When reserpine alone 
was given to anesthetized dogs, the serotonin 
pressor response was antagonized and the subse- 
quent administration of methylphenidate again 
did not affect the reserpine inhibition of sero- 
tonin although methylphenidate now produced a 
marked transient pressor effect per se. 
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ENZYMATIC ACTIVITY OF CERULOPLASMIN. D. V. 
Siva Sankar (intr. by Frank CoTui). Children's 
Unit, Creedmoor State Hospital, Jamaica, N. Y. 

Holmberg and Laurel have show that cerulo- 
plasmin oxidizes N,N*-dimethyl phenylene di- 
amine HCl, among other amines, We carried out 
quantitative investigations on the action of 
this enzyme on several physiological amines, 
Ceruloplasmin oxidizes serotonin, noradrenalin, 
adrenochrome and dihydroxy norephedrin. Ascor- 
bic acid, adrenalin and the benzyl analogue of 
serotonin are poorly oxidized, while leucamine, 
norleucamine, valaming tryptamine, tyramine, 
creatinine, betaine, glucosamine, 5-hydroxy 
tryptophan, gamma amino butyric acid, histamine 
and ephedrine are not oxidized in a phosphate 
buffered medium. The inability of this enzyme 
to oxidize tyramine, ephedrin, adrenalin and 
tryptamine, while it can oxidize serotonin and 
noradrenalin and the dihydroxy derivative of 
norephedrin indicates the importance of the hy- 
droxyl groups for enzymatic activity. Oxida- 
tion leads to the formation of dark colored com- 
pounds, These are obviously of a high molecular 
weight since they do not diffuse through cello- 
phane membranes, 

Oxidation of serotonin proceeds best in a me- 
dium containing sodium phosphate, while that of 
noradrenalin is activated by lower pH and potas- 
sium ions, Investigations have been made to cor- 
relate these two modes of oxidation with synap- 
tic transmission and the hydrolysis and synthe- 
sis of acetylcholine. Paper chromatography of 
ceruloplasmin showed the possible occurrence of 
two copper proteins. Implication and signifi- 
cance of these data will be discussed. 
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THE EFFECT OF TRIPELENNAMINE (PYRIBENZAMINE()9C1 EFFECT OF HYDROCORTISONE ON MINERAL AND PROM 


METABOLISM OF RATS. Remax ich arsh. a 
Senachacn. 060 DaxSe_ Ree intr. by Dr, 
eu- Philip Lief) Div. of Neoplastic Dis., Monte. 
fiore Eosp., New York, N.Y. } 
Sixteen mature male Sprague-Dawley , 
months old, average initial weight 325 gm wen 
studied in individual metabolism cages. (al. 
cium, phosphorus and nitrogen balances were 
termined for two 4-day control periods ani 
4wday study periods. During the expe: 8 
ater/kg] inta 









ad) 

tical Products, Inc., Sumit, N. J. 

It has been reported elsewhere that methyl- 
phenidate, cocaine, reserpine, and hexahydro-1l- 
azepinepropionamidoxime alter the responses to a 
series of sympathomimetic amines such that cate- 
chol derivatives are either augmented or not 
affected, compounds with only beta-hydroxylation 
are reversibly blocked, and amines with no or 
only p-hydroxylation are irreversibly blocked. 
Furthermore all 4 of these compounds block 
carotid occlusion reflexes while only one--re- 
serpine--produces hypotension. Of significance 
also is the fact that the first 3 compounds have 
obvious psychomotor effect. Tripelennamine, an 
antihistamine, which is also known to elicit 
psychomotor effects in animals and humans has 
also been reported to augment epinephrine 
(Yonkman et al, Fed. Proc. 5: 216 1946). Tripel- 
ennamine Will augment or not affect amines which 
are catechol derivatives. Amines with beta- 
hydroxylation only, or with no or only p-hydrox- 
ylation are all reversibly antagonized. Tripel- 
ennamine will also antagonize carotid occlusion 
reflexes without lowering arterial pressure. 
The pattern of differential effect on a series 
of sympathomimetic amines seen after tripelenna- 
mine is not exactly comparable to that seen aft- 
er the other 4 compounds. However, the similar- 
ity is sufficiently striking as to suggest that 





control rats (Group A) received 1 ml w 
day subcutaneously; 6 rate (Group B) receivel enon 
50 mg hydrocortisone/kg/day subcutaneously, nobi: 
Analyses were made for calcium, phosphorus av 
nitrogen on the diet and on aliquots of poole of tl! 
urine ani stool collections. At the conc pine’ 
of the experiment, both femora of each anim) rate 
were analyzed for calcium, phosphorus and ni. prio! 
trogen. Although balance studies did not sipB purr, 
nificantly differ between Groups A and B, the 20 a 
nitrogen content of the femora in Group B (i tota’ 
mgh dry weight) was significantly less than in ¢jiec: 
Group A (4.45 mg% dry weight), P€.01. © pedi 
and phosphorus contents were not significantly ® j94 - 
different. The nitrogen balance of 2 animals § ,.ia, 
given 100 mg hydrocortisone/kg/day wes negating arte: 
during the study and their femora contained unde: 
nitrogen than Group B (3.9% mg dry weight), B vith 
Significance of the above date suggests that Univ. 
hydrocortisone causes primary nitrogen loss find: 
from bone. High protein inteke may prevents B 4306) 
negative nitrogen balance but may not prevent by U 





these structurally and pharmacologically distinct 
egents have a common activity which may help to 
explain their CNS and CV actions. 
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PHARMACOLOGICAL INTERFERENCES WITH THE HYPOGLY- 
CEMIC EFFECT OF CHLORPROPAMIDE. J. A. Schneider, 
D.A.Jaeger,* A.B.Drakontides,* and M. Dimi- 
trakis.* Dept. of Macrobiology, Pfizer Thera- 
peutic Institute, Maywood, N. J. 

The hypoglycemic effect of chlorpropamide, 
1-propyl-3-p-chlorobenzenesulfonylurea, is 
readily demonstrable in various species of in- 
tact, umanesthetized animals. During electro- 
encephalographic studies in cats immobilized 
with succinylcholine the observation was made 
that hypoglycemia could not be induced with 
chlorpropamide under these experimental condi- 
tions. These findings lead to a study of phar- 
macodynamic interactions in cats and rats with 
@ number of drugs presently in use. Depending 
upon the experiment the drugs were used both 
parenterally and orally. While pentobarbital 
anesthesia did not appreciably interfere with 
the hypoglycemic reaction to chlorpropamide, 
ether anesthesia, curare and more so succinyl- 
choline reduced or prevented the fall in blood 
sugar. Adrenalectomy prevented this antagonism 
while chlorpropamide induced hypoglycemia could 
be reversed by epinephrine. Reserpine, known 
to release nor-epinephrine following acute ad- 
ministration, reversed hypoglycemia brought a- 
bout by chlorpropamide but did not prevent it 
when given 24 hours previous to chlorpropamide. 
The experiments indicate that these interactions 
are mediated through the adrenals thereby al- 
tering the expected hypoglycemic activity of 
chlorpropamide. They also are of interest with 
regard to therapeutic problems arising from 
combined administration of these agents. 





hydrocortisone induced protein depletion fra 
bone. 


THE COMPARATIVE RESPONSE OF PULMONARY AND Si} roche 
TIMCIC VESSELS TO AUTONOMIC AGENTS. Lloyd Dy BM 


Seager. Dept. of Physiology and Pharmaco Me Mest 


miv. of Arkansas Medical Center, Little 
Pulmonary arterial and venous and systemis 
arterial and venous pressures were measured @ 
a Sanborn recorder along with photoelectric — 
plethysmographic changes over a portion of th 
lung field. The dogs used were nembutalized 
and curarized to prevent interference of ret 
piratory movements. Oxygenation was main’ 
by means of a catheter deep in the trachet, — 
Small and moderate doses of epinephrine and! 
epinephrine produce rises in pulmonary and 
temic arterial pressures and usually decreas 
in pulmonary and systemic venous pressures. 
The volume of blood under the photocell 
decreases, With large doses of these drugs % 
pulmonary venous and plethysmographic changes 
are directionally the same as the arterial — 
pressure, Ephedrine, pseudoephedrine, methe- 
drine, and octylamine in initial doses of 1@ 
per Kg. produce rises in pulmonary and systetil 
arterial pressures, vsually decreases in pul- 
monary and systemic venous pressures and a & 
crease in blood volume under the photocell 
Tachyphylexis to subsequent doses of these depen 
develops more rapidly in the systemic than i 
the pulmonary vessels. Supported in part by 
Grant H-3 383, Nike, PHS. 
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ANTILIPEMIC ACTION OF PARTIALLY DEPOLYMER- 


IZED HYALURONIC ACID. Joseph Seifter and 
David H. Baeder. Wyeth Inst. Med. Res., 
Radnor, Pa. 

The delactesing action of partially de- 
polymerized hyaluronic acid (PDHA) and 
other non-sulfated mucopolysaccharides has 
been reported (Proc. Soc. Exp. Biol. and 
Med. 86:709, 1954). Federation Proc. 15: 
396, 1956). Oral administration of 5 
ag-PDHA/kg. completely blocked the action 
of IM (lipid mobilizing hormone) in fasted 
intact, adrenalectomized, or hypophysect- 
osized rats. It was demonstrated that LM 
gobilized fat from omental and mesenteric 
depots to the liver and that the ability 
of the liver to handle the fat load deter- 
sined the post-hepatic hkyperlipemia. Fasted 
rats received 5 mg.PDHA/kg. orally 2 hr. 
prior to administration of LM via the re- 
durrent saphaneous vein. Portal vein blood 
20 and 40 min. later showed no changes in 
total fatty acids or lipoprotein by paper 
electro phoresis. Rats receiving no 
sedication, 0.9% NaCl or glucose orally 
had increased in the portal blood fatty 
acids and 6B lipoproteins 20 and 40 min. 
after injection of LM. Studies in humans 
undergoing laporatomy done in collaboration 
with Drs. Zarafonetis and Kalas at Temple 
Univ. Med. Center confirmed the animal 
findings in that pretreatment with PDHA 
blocked mobilization of omental fat depots 
by IM released endogenously during surgery 
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THE CONTRIBUTION OF AUTONOMIC ACTIVITY TO EPI- 
NEPHRINE POTENTIATION. A. A. Sekul* and James 
G. Hilton. Dept. of Pharmacology, Univ. of 
Mississippi Medical Center, Jackson, Miss. 


The effect of graded doses of epinephrine on 
the blood pressure of the dog anesthetized with 
sodium pentobarbital has been studied under the 
influence of hexamethonium and hexamethonium 
plus curare. These results were compared to 
earlier results by other investigators and to 
the earlier results of Hilton and Reid (Am. J, 
Physiol. 186: 289, 1956). The results of these 
studies have shown that loss of voluntary mus- 
cle tone brought about by the administration of 
curare does not significantly alter the pressor 
effects of the duration of pressor effects 
elicited by epinephrine. When compared to. the 
unmedicated control animals the pressor response 
of epinephrine was potentiated in the hexa- 
methonium treated animals. The extent of this 
potentiation is equivalent to the potentiation 
seen following total spinal anesthesia. The 
tesults of the experiments here indicated that 
the potentiation of the pressor response seems 
to be dependent upon the autonomic tone and in- 
dependent of the blood pressure. 
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STEROID ACTIONS IN ISOLATED SMOOTH MUSCLE. 
James Setliff* and Allan D. Bass. Dept. of 
Pharmacology, Vanderbilt Med. School ,Nashville, 
Tenn. 

A number of natural and synthetic steroid 
hormones have been tested for their ability to 
produce relaxation of isolated, aged, guinea 
pig ileum and to block the action of acetylcho- 
line, pilocarpine, histamine, and other agents 
which produce contraction of the gut. Many 
steroids were found to be capable of completely 
blocking and reversing pilocarpine-induced con- 
tractions at dose levels which had little 
effect on histamine-induced contractions, This 
atropine like effect (Surgical Forum, 1958, In 
Press) has also been observed in rabbit and dog 
ilia and, therefore, is not species specific, 
A smooth muscle relaxing activity has also been 
observed in the isolated uterus and in isolated 
tracheal strips. Smooth muscle relaxation is 
shown not only by the adrenal cortical steroids 
but also by a large variety of other steroids. 

The cholinergic drugs are generally assumed 
to cause contraction of smooth muscle by com- 
bination with receptors on the cell membrane. 
It seems reasonable to assume from our data 
that the steroids way exert their blocking 
activity at a site on the cell membrane. The 
significance of structure in relation to activ- 
ity and the significance of the selective sensi- 
tivity of different smooth muscle preparations 
to different steroids will be discussed. 


1753 


THE EFFECT OF VARIOUS AGENTS ON THE 
PHENYLQUINONE-INDUCED WRITHING SYNDROME. 
John E. Shanaman*, Jane Frances Emele* 
and Marshall R. Warren, Warner-Lambert 
esearch Institute, Morris Plains, N.J. 
The mechanism by which phenylquinone 
produces the writhing syndrome in mice 
has been studied by several investi- 
gators since Siegmund et al (J.Pharma- 
Col Eeptl Sherep..119110%, 1997] re- 
orte 8 phenomenon. Eckhardt et al 
(ipo San" t1.Biol.Med.,98:186,19558) 
have propose phenylquinone and 
other inciters might cause the release 
of some substance other than histamine, 
serotonin, bradykinin or heparin. They 
showed that the pH of the injected 
solution was not a causative factor 
and suggested direct irritation of 
nerve endings as the possible mechanism. 
Data accumulated by Carroll (Fed.Proc., 
17 :357,1958) indicated that "brainstem 
mechanisms" may be involved in the 
phenylquinone response in rats. A 
variety of pharmacologic agents has 
been evaluated to assess the specific- 
ity of antagonism of the writhing 
syndrome as a@ means of measuring anal- 
gesic activity. The substances studied 
include selected adrenergic blocking 
agents, anticonvulsants, antihista- 
minics, antispasmodics, barbiturates, 
local anesthetics, sympathomimetic 
amines and spinal cord depressants. 














that it develops to a marked degree only 
chronic denervation. Stimulation of the 7th 
nerve also produces retraction, which is me- 
diated by the greater superficial petrosal 
nerve. The effect of 7th nerve stimlation 
appears to be due to acetyl choline, which 
reaches hypersensitive smooth muscle by diffu- 
sion from cholinergic fibers innervating near- 
by glands in the orbit. Finally, after all ef- 
fects mediated by cranial nerves have been e- 
liminated, it is still possible under certain 
optimal conditions to obtain retraction of the 
denervated n. m. in response to stimlation of 
the reticular formation, 
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SYNTHESIS AND oy see DISPOSITION OF HYDRO- 


CHLOROTHIAZIDE~: pe H.R. Bowen*, 
T.F.Mowles* and A. J. Plummer. Dept. 
CIMA Pharmaceutical Products Inc 


., Summit, H.J. 

orothiazide was labeled with tritium 
by the reduction of chlorothiaside with tritium 
labeled sodium borohydride. Through the prep- 
aration of N-acetyl and other derivatives it 
was learned that no tritium was attached to the 
ring nitrogené. Presumably the alkaline con- 
ditions under which the reduction occurred re- 
moved this labile nitrogen-bound tritium such 
that only the carbon-bound tritium remained. 
Hydrochlorothiazide of specific activity of 
4.4 po/pM was administered orally to a group of 
rats which also received a water load of 5.0 ml 
of saline. The 2h-hour excretion of tritium 
accounted for apprax 38,45 and 52% of 
the administered doses of 4.7, 0.31 and 0.16 
ng/kg respectively. A greater proportion of 
the drug is apparently retained by the animals 
on the higher dose level. Similar but more 
dramatic observations have been made in 
dogs. Tissue distribution of the tritiated 
drug was studied after the oral administration 
of 0.31 mg/kg. Blood levels were found to be 
extremely low at that dose as were brain anid 
spleen concentrations. Liver and kidney 
showed much higher concentrations of tritium 
with the kidney foremost in this respect. 
These tissues achieved their maximm concentra- 


tions within one hour after oral administration. 


The results with these and other tissues will 
be presented in more detail. 
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A SIMPLIFIED PROCEDURE FOR THE COMPUTATION 
EFFECTIVE AND THE CORRESPONDING CO 
DENCE LIMITS. Irving H. Sher, John F. Pay 
and Raymond J. Geus (intr. by R. A. McLean 
Smith Kline and French Laboratories, Philadel. 
phia, Pa. n 

Compounds of diverse structures are often . 
studied individually by means of a common pha 
macological procedure ~ as in the screening of § 4) ste 
drugs. Ir phenomena where the responses are § gtabo 
inherently quantal in nature, the graphic — ff turban 
approximation of Litchfield and Wilcoxon ig detern 
generally the most practical for a pharmacolo. § ive o 
gist or biochemist to use. However, the fac. as ind 
ileness of the above method tempts experimen. 
ters into forcing data which are inherently  § ephri 
quantitative into this all-or-none presentation§ rts, 
When this is done, information is sacrificed § tp par 
with the imposition of a corresponding penalty § odie s 
of 1) confidence limits which are broader than § a exp 
need be, or 2) a necessity for more experinem § wise 
tal animals than are really required to answer § irief 
a given question, or even 3) a complete in- | lowed 
ability to derive any answer from the data, | the ab 
The analysis of quantal-response data is buta catech 
special case of a more general regression P mb 
analysis which can handle quantitative data as per Ta 
well. The appropriate equations have, there. inject: 
fore, been manipulated, tabular, graphic and bar pr 
statistical "short-cuts" applied, and reason. Inflec 
able restrictions imposed so as to result ing § a pr 
new efficient method for the computation of — malys: 
effective doses and 95% confidence limits from B in no: 
quantitative data of dose-response phenomena, immedi. 
The method will be presented and discussed. tratio! 
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FLUORIMETRIC ESTIMATION OF TISSUE HISTAMINE. A TECH] 
P. A. Shore, A. Burkh bad #, ff PICTURI 

tional Heart Institute, Bethesda, Md. Chen). 

A simple and sensitive fluorimetric tech- and No: 
nique has been devised for the assay of histe- As: 
mine in tissues. The method is based on the § 4 tech 
condensation of histamine with o-phthalalde- § for on 
hyde (OPT) to yield a product with stable ami § siditi 
strong fluorescence at 450 mu upon activation § mbbits 
at 360 m ina spectrofluorometer. Alkalinis- § restra: 
ed perchloric acid tissue extracts are shaken § mnctw 
with butanol, residual histidine is washed perfort 
out, and the histamine returned to an aqueous 
phase where it is treated with OPT. Histidine 
is not extracted. None of the other imidazol 
compounds known to occur in mammalian tissues 
(acetylhistamine, methylhistamine, carnosine, 
anserine, etc.) interfere, nor do other amines 
such as spermine, spermidine, serotonin, or 
catechol amines. Histamine in concentrations 
as low as 0.01 ug/ml of final aqueous solution 
can be measured. Tissue histamine has beon 
identified by activation and fluorescence 
spectra of the OPT condensation product and 
by solubility properties. 
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LOCALIZATION OF RENAL TUBULAR FUNCTIONS IN THE 
RAT BY STOP FLOW ANALYSIS. T.W. Skulan*, H.E. 
Williamson* and F, E, Shideman. Dept. of Pham- 
an acology and Toxicology, Univ. of Wis., Madison. 
lade). : nd anxiety The method of Malvin, Sullivan and Wilde (The 

_f tant components of mental disorders, it was of Physiologist 1: 58, 1957) for localization of 
ften § interest to study the effects of agents or pro- renal tubular functions was adapted for use in 
» phan. § eadures which alter or maintain a given emotion- the rat. Adult male animals weighing approxi- 
ing of § 4) state. The catechol amines and/or their mately 400 g were anesthetized with pentobarbit- 
are § gtabolites have been implicated in mental dis- al then given an i.p. priming dose of 20 mg PAH 
> BE turbances. It seemed desirable, therefore, to and 70 mg creatinine. Ringer's solution con- 
is determine what, if any, influence they might taining 207% mannitol, 60 mg % PAH, and 400 mg 7% 
acolos B igye on the CER (Conditioned Emotional Response) creatinine was infused i.v. at 0.35 ml/min to 
fac- § ys induced by the Skinnerian technique. A induce an osmotic diuresis. One ureter was can- 
imen- comparative evaluation of the effects of epi- nulated with polyethylene tubing and when flow 
tly ff nephrine and nor-epinephrine was carried out in became stable at 0.25 mi/min or greater, two 5 
ntation# rats, The rate were trained, after deprivation, minute urine samples were collected immediately 
iced to barepress for a reward of water on an aperi- after which the ureter was occluded for 6 min- 
malty § odic schedule. The animals were conditioned by utes. During the last minute of occlusion 40 mg 
r than § a exposure to a two minute period of @ clicking of inulin was administered slowly into the vena 
rimen- § ise (Conditioned Stimlus) terminated by a cava to mark entry of new filtrate into the 
answer § irief shock. This was both preceded and fol- tubules after the removal of the occlusion. On 
ime cus loved by 2 minute periods of bar pressing in release of the occlusion serial samples of urine 
bass the absence of the conditioned stimlus, The were collected in wells drilled in a lucite ba. 
but a catechol amines were administered in bland oil The sample collected in each well was sufficient 
2 ys mboutaneous doses of 1.0, 0.5, and 0.25 mem to permit removal of 25 lambda which was then 
om per rate Control animals received subcutaneous Se pea usually to 3 ~~ the analyses. : 

: injections of oil, Alterations in the rate of ng the 3 minute collection period two 
and B ier pressing were expressed by means of the minute urine samples were again obtained. Sod- 
480n- B inflection Ratio described by Hunt, Jernberg ium concentration decreased markedly in the dis- 
t ine Bad Brady. Data were subjected to statistical tal samples while the concentration of PAH peak- 
of malysis. The results indicate that epinephrine ed in the proximal samples. Creatinine, a mea- 
3 froa B and nor epinephrine have no effect on the CER sure of water reabsorption, exhibited peaks of 
nena. § imediately following their parenteral adminis- concentration in both the proximal and distal 
od. tration. samples. 
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(NE. A TECHNIQUE FOR HANDLING RABBITS (MOTION SOME CARDIORESPIRATORY MANIFESTATIONS DURING 
pt. PICTURE). Vaughan P. Simmons (intr. by J.Y.P. EXPOSURE TO PROLONGED HIGH ALVEOLAR OXYGEN. 
Chen), Marquette University School of Medicine C.W. and EsHe_Leban (intr. by F.E. Roth) 
ych- and Northwestern Mutual Life Insurance Co. College and Dentistry, 
riste- A silent motion picture demonstrating Jersey City, Ned. 
the a technique whereby it is readily possible Unanesthetized male dogs were allowed to 
de- [for one person, without the need of any breathe 95-98% oxygen at atmospheric 
» ami ff edditional assistance, to safely immobilize (QAP) continuously over a period of two or 
ition — ™bbits without the use of drugs or physical three days. Oxygen was supplied through a 
\inig- § testraints while such procedures as heart tracheotomy tube. Control animals were maine 
vaken § Puncture and intraperitoneal injection are tained in a similar manner on air. Pulmonary 
od performed. artery, left atrial, systemic artery and intra- 
16008 pleural pressures were observed and recorded 
pidine frequently. Oxygen uptake and mixed venous 
lazol and arterial blood gases were also determined. 
sues In nearly every case the OAP test animals suc- 
sine, : cumbed after a period of 60-75 hours, with symp 
:mines toms characteristic of oxygen poisoning. At 
or autopsy the lungs of these animals were found 
pions to be hemorrhagic and congested in contrast to 
Lution the controls which were essentially normal when 
2on sacrificed at comparable times. Observation of 
? pulmonary artery and left atrial pressures and 
ind pulmonary blood flow revealed little consistent 
alteration, These results appear to minimise 
left heart failure as a factor causing the pul- 
monary congestion typically seen after long ex- 
posure to oxygen at atmospheric pressure and 
suggest that high oxygen results in only minor 
changes in pulmonary vascular resistance. 
Changes in intrapleural pressures reflect the 
apparent dyspnea which develops. While on OAP 
arterial oxygen and carbon dioxide content was 
maintained within normal limits until near 
death despite or ig yg Beg emer ventila- 
tion. (Supported by N.J Association). 
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EFFECT OF HORMONES ON EPIDIDYMAL FAT AUTOTRANS- 
PLANTS IN RATS. T. C. Smith, L. Will*, J. J. 
Oleson*. Dept. of Pharm. Res., Exp. Therap. Res. 
Lederle Laboratories Div., American Cyanamid Co. 
Pearl River, N.Y. 

Autotransplants of the right epididymal fat 
body from 50-60 gm. Sherman rats were inserted 
subcutaneously at the mid-ventral abdominal line 
near the costal margin. At this site, which is 
normally almost devoid of subcutaneous fat, a 
small, discrete depot became established and 
grew. Four weeks later, daily hormone treat- 
ments were begun and continued for two weeks. 
The types of reactions observed may be grouped 
into three classes: One, an increase in trans- 
plant fat content, often accompanied by eleva- 
ted food consumption and/or body weight gain, as 
exemplified by insulin; secondly, a decrease in 
trensplant fat along with depression of food 
consumption and body weight gain, as illustrated 
with hydrocortisone acetate or triamcinolone; 
thirdly, a decrease in fat without a change in 
either food intake or weight gain, as seen with 
epinephrine or growth hormone. The type of 
response of the transplanted fat body to these 
hormones is consistent with that previously 
shown for fat depots in other locations. Changes 
in the composition of transplant fat, however, 
were not invariably accompanied by changes in 
the epididymal fat. This may indicate that the 
transplanted fat body is more sensitive to the 
‘lipolytic' or ‘lipogenic' activities of hormone 
preparations than the undisturbed fat body. 


1763 


FACTORS INVOLVED IN THE EFFECT OF SEROTONIN ON 
THE EVOKED ELECTRO-CORTICAL POTENTIALS, J, R 
Smythies, D. M. Bul? and W. P. Koella. 
Worcester Foundation for Experimental Biology, 
Shrewsbury, Mass. 

Serotonin has been reported to inhibit cor- 
tical synapses (Marrazzi and Hart, Science, 
121: 365, 1955). This study reports data that 
shows that the effect of serotonin is more 
complex. Optically evoked cortical potentials 
were recorded bilaterally and serotonin (1.25 - 
10 gamma) was injected into either carotid. 

One carotid sinus was denervated. Four modes 
of injection and of recording were used: re- 
cording from the cortex ipsilateral to the site 
of injection (either into the innervated or 
denervated carotid) and from the cortex contra- 
lateral to the site of injection (innervated or 
denervated side), By statistical and algebraic 
analysis of these, the separate effect of 
serotonin on the cortex, brain stem and carotid 
sinus can be evaluated. These are shown to 
summate algebraically to produce the observed 
cortical response. Serotonin evokes largely 
inhibitory action on cortical responses from 
receptors in the carotid sinus and brain stem. 
The direct effect on the cortex may be inhibi- 
tory or excitatory depending on dose. 
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ADDITIONAL STUDIES ON CORTICOSTEROIDS AND 
CAPACITY OF RAT HEART-LUNG. Neil Solomor 


George Sayers. Dept. of Physiology, Westen lester 
Reserve Univ., School of Medicine, Cl ; 


Work capacity, expressed as gm-meters(g)/ 


100 mg dry heart weight, has been studied iy 12. 
the following preparations: 1) heart-1 pine v 
intact rat perfused with blood from intact invest 
268 + 29 gm-m (12 preparations); 2) he prepar 
from intact rat perfused with blood from ag. § rabbit 
renalectomized rats, 92 * 12 gm-m (12 prepa § frogs 
rations); 3) heart-lung from intact rat per § pseudo 


fused with blood from adrenalectomized rats to tion i 
which were added the following steroids ing & chain 
concentration of 10ug/100 ml, a) corticoste.— tive b 
rone, 232 * 27 gm-m (12 preparations); b) pinium 
tetrahydrocortisol, 103 * 12 gm-m (7 prepa § postga 
rations); c) 1l1-deoxycortisol (Reichstein's B pit il 
Substance S) 101 * 10 gm-m (7 preparations); § action 
d) cortisol, 244 * 33 gmm (3 preparations), pounds 
It is of interest to note that the steroids only i 
which exhibit a stimulatory action on the cholin 
lung exert metabolic actions in the whole “| 

mal, whereas the steroids which do not exhibit (yy co 
a stimulatory action on the heart-lung do not § dochol 
exert metabolic actions in the whole animal, § at abo 
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PHARMACOLOGICAL STUDIES OF 4-FORMYL-1-METHY § EFFECT 
PYRIDINIUM IODIDE, 0- (ISOPROPOX YMETHYLPHOS- OW LEV 
PHINYL) OXIME (4-PPAM). L. Somers and E. Bay fj BRAIN 
(intr. by J. F. O'Leary). A cml C, Mi.  & lrrie 
Potent anticholinesterase agents such as [jm Heart 
and GB (Sarin), etc. inhibit the enzyme Pre 
cholinesterase (AChE) by forming a dialkyl oxidas 
phosphoryl-enzyme. Wilson and Ginsburg both n 
chem. et Biophys. Acta 18:168, 1955) have poem brain 
tulated that certain oximes such as a 2- show ti 
l-methylpyridinium iodide oxime (2-PAM) havet — 
strong capability of displacing the phosphate 
moiety from the association complex thus ree § fold 1 
activating the inhibited enzyme by forming conten 
phosphonylated 2-PAM. It seems reasonable # § m/kg) 
assume that other oximes exhibit the same fold b 
mechanism for reactivation. 4-PPAM was found & These . 
to be a potent inhibitor of AChE, in vitro. BM in. 
In nembutalized cats, i.v. injections of ly hig 
produced a gradual onset of bradycardia anda § effect 
fall in blood pressure to shock level. Re- § eviden 
sponse of the gastrocnemius muscle to indirect the da 
stimulation was potentiated markedly. This § to cat 


potentiation could be maintained for a period § in thi 
of time or depressed, depending upon doses on WE 
administered. Although "muscarinic" effects 
were blocked by atropinization, spontaneous 
respiration could not be restored by this ait 
dote. Atropine (0.5 mg./kg., i.v.) adminis 
tered with 1,l-trimethylene bis (4-formyl- 
pyridinium bromide) dioxime, (TMB-4) (5.0 m/ 
kg.) reversed the "muscarinic" as well as th 
"nicotinic" effects of this agent in a very 
short time. “Irreversible" inhibition of AM 
by this phosphonylated oxime, in small 

is believed to account for its greater acti 








COLOGY 






ND Wp Ie ScHOLINEBGIC AND ANTICHOLINESTERASE ACTION 
pn* auf OF ALKYLQUATERNARY DERIVATIVES OF ATROPINE. 
Soyka*, G.R. Chandrasekhar*, and Laszlo 
k. Dept. of Pharmacol. U. of Ill. Col. of 
Medicine, Chicago. 
12 alkyl monoquaternary derivatives of atro- 
varying in chain length from Cj to C12 were 
investigated on: (a) dog pelvic nerve-bladder 
ration (ganglionic blockade), (b) isolated 
m ad- — rabbit ileum (antiacetylcholine action), (c) 
repas B frogs (curare like action) and (d) true and 
it per. cholinesterases. Ganglionic blocking ac- 
Tats te tion increased in direct proportion with the 
sina & chain length to a maximum with the octyl deriva- 
Lcoste. B tive being 9 times more potent than methylatro- 
b) pinium (C,). Higher homologues were less activ. 
epae Postganglionic parasympathetic blockade on rab- 
‘ein's B bit ileum did not parallel ganglionic blocking 
lons); § action and has a maximum at C; and C2. All com- 
ons), § pounds produced flaccid paralysis in frogs, but 
oids only in doses close to the lethal ones. True 
the cholinesterase was inhibited in direct propor- 
le =| tion with the chain length, The ECsq for the 
exhibit® ¢j, compound was 1.3 x 10%. In contrast, pseu- 
do not § docholinesterase was blocked by all compounds 
‘imal, B at about the same (1-3x1074) concentration. The 
results show that stepwise lenghtening of the 
aliphatic quaternary group in the atropinium 
series influences in quite different ways the 
action of these compounds on cholinesterases 
and on different cholinergic receptor sites. 
These findings are in agreement with those ob- 
tained with aralkyl quaternary derivatives of 
different tropine esters (Gyermek and Nador: J. 
Pharm. and Pharmacol.9:209. 1957). 
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AETHYI- § EFFECT OF JB 516, A MONOAMINE OXIDASE INHIBITOR, 
>HOS- § ON LEVELS OF SEROTONIN AND NOREPINEPHRINE IN 


:. Bay f BMIN AND SPINAL CORD. Sydney Spector, * 
‘A larriet M. Maling and P. A. Shore. National 
th asim Heart Institute, Bethesda, Md. 

7 Previous studies have shown that monoamine 


kyl ff oxidase (MAO) inhibitors raise the levels of 
; (Bio § both norepinephrine (NE) and serotonin (HT) in 
ave Doe e brain of rabbits and rats. The present studies 
thoy that the administration to dogs of phenyl- 
lhydrazine (JB 516) in doses of 0.1 
daily for 15 days elicits a two- to three- 


ring content of NE. Large daily doses (2 to 4 
ble to m/kg) of JB 516 increase brain HT levels seven- 
me fold but again have little effect on NE levels. 
; found § These doses increase markedly the content of 
tro. § fin spinal cord, the level becoming especial- 
ly high (1.5 ug/g) in the lumbar region. Side 
. and af effects involving posture and locomotion are 
Re- § evident with the higher doses of inhibitor. 
the daily administration of JB 516 (2 mg/kg) 
This § 0 cats raises brain HT levels fourfold, but 
perio’ § in this species also, there is little effect 
ses on NE content. 
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COMPARATIVE ANORECTIC ACTIVITY OF d-AMPHETAMINE 
AND PHENMETRAZINE IN DOGS. J. N. Spencer and 
C. A. Leonard*, Pharmacology on, Smith 
Wiine and French Laboratories, Philadelphia, Pa. 

d-Amphetamine sulfate and phenmetrazine 

hydrochloride were compared for their anorectic 
activity and side effects on oral administration 
to dogs. Each dog was offered an ice cream scoop 
of 'Pard' at intervals following treatment. If 
the food was not consumed by the next feeding, 
the dogs were considered anorectic, Observations 
were obtained simultaneously on the presence of 
the following side effects: running, shaking 
head, prancing, panting, barking, tenseness, 
salivation, licking, emesis, and depression, 
The anorectic EDsq of d-amphetamine was 0.51 
mg./kge, and that of phenmetrazine 9.3 mg./kg. 
Both drugs showed an onset of activity of one 
hour and reached peak activity within two hours, 
The duration of action of both drugs increased 
with the increase in dose but that of d-ampheta- 
mine was consistently longer than that of a 
comparable dose of phenmetrazine, Side effects 
were observed with ail doses studied but there 
was no significant difference in their frequency 
between dogs given d-amphetamine and those re- 
ceiving phenmetrazine. Increasing the dose pro- 
duced an increase in frequency of side effects, 
roughly as the log. of the dose, Death occurred 
in an occasional dog following 3 mg./kg. of 
d-amphetamine or 25 mg./kg. of phenmetrazine, 
These results are interpreted as indicating that 
d-amphetamine sulfate is a more potent anorectic 
agent possessing a longer duration of action and 
a more favorable therapeutic ratio than phen- 
metrazine, 
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INDUCED FRUCTOLYSIS IN NORMAL RAT N CORTEX 


SLICES. Mehe eee and E. Ramin Dept. of 
Feeeeloey's ge, Phila., 
ae 

Anaerobic fructolysis of brain cortex slices 
in the presence of a Ringerelike salt mixture 
has repeatedly been found to be extremely low 
when compared to glycolysis performed under the 
same conditions. By using instead, a hypertonic 
sucrose and cofactor-enriched surrounding medium 
with brain cortex slices from Wistar rats, it 
has been possible to increase anaerobic fructol- 
ysis from 1.29 gamma to 11 gamma of lactate 
produced per mgm, dry weight per hour, This in 
crease was parelleled by a similar rise mano- 
metrically in the Q value from 1,19 to 17.6. 
Glycolyeis performed under the same conditions 
was high in the presence of Ringer solution (63 
gamma of lactate per mgm, of dry weight per 
hour) and fell somewhat to 7 gamma when the 
slices were bathed in hypertonic, enriched med- 
ium. A preliminary manometric analysis to de- 
termine the compounds causing such a large 
change in fructolysis indicated that it was not 
the hypertonicity of the new medium itself but 
the greater penetrability of the DPN and ATP in 
it caused by the hypertonicity. In three exer~ 
iments performed in quadruplicate there was diso 
no leakage of enzymes into the enriched medium 
found which would account for the increased 
fructolysis occuring outside the slices, It is 
postulated that possibly glycolysis under the 
same conditions may require much smaller corcen- 
trations of these compounds at the active engme 
sites to attain a maximal rate so that no exter 
nal source needs to reach there for such a rate. 
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EFFECT OF y AMINO-N-BUTYRIC ACID AND SOME RE- 
LATED COMPOUNDS ON BLOOD PRESSURE, RESPIRATION 
AND HEART RATE OF ANESTHETIZED DOGS. H.C. 
Stanton and F.H. Woodhouse (intr. by R.W. 
Whitehead). Dept. of Pharmacology, University 
of Colorado Medical Center, Denver. 

Intravenous administration of y amino-n- 
butyric acid (I) to anesthetized dogs elicited 
respiratory stimulation, pressor followed by 
depressor responses and bradycardia. The de- 
pressor response was found to be linear with 
dose within the range of .02-.32 uM/kg. B- 
alanine (II), 5 amino-n-valeric acid (III), 
butylamine, sodium butyrate and taurine produc- 
ed similar depressor responses within the range 
of 5-320 uM/kg. a and B-amino-n-butyric acids, 
glycine, 6 amino-n-caproic acid and 8 amino-n- 
caprylic acid were inactive in doses of 640 
uM/kg. Depressor resp induced by (I) were 
inhibited by prior administration of (II) and 
(III). The pressor activity and respiratory 
stimulation induced by (I) was abolished by 
bilateral carotid sinus denervation and vagoto- 
my. (I) in doses of 5yM/kg reduced the re- 
sponses to peripheral vagal stimlation, nico- 
tine and carotid occlusion. Epinephrine- 
induced pressor responses and acetylcholine- 
induced depressor responses were potentiated 
by the prior administration of 5 uM/kg. of (I). 
Depressor responses induced by (I) were abol- 
ished by prior administration of TEA (5 mg/ 
kg.). The depressor activity of (I) may be 
due to peripheral ganglionic blockade. Sup- 
ported in part by USPHS Grant #B-1799. 
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A MICRODETERMINATION FOR THALLIUM UTILIZING 
THE FLAME SPECTROPHOTOMETER. William B. 
Stavinoha”, Joe B. Nash and George A. Emerson. 
Dept. of Pharmacology, University of Texas 
Medical Branch, Galveston, Texas. 

An aliquot of 24 hr. urine is digested with 
nitric acid. Water, cyanide and hydroxylamine 
are addéd and the solution is buffered to 
pH: 10 with ammonium hydroxide and ammonium 
acetate. Extraction of thallium is accom- 
plished with a chloroform solution of dithi- 
zon. This extract is washed with distilled 
water, buffered with awmonium acetate and 
ammonium hydroxide. One ml. of glacial acetic 
acid is added and the chloroform is evaporated 
at 70°C. Sufficient ethanol 95% is added to 
bring to 10 ml. and the thallium is estimated 
on a DU spectrophotometer with photomultiplier 
attachment at 377.6 mp. The alcohol blank 
is zeroed using the dark current control with 
the shutter open. One hundred percent trans- 
mittance is achieved with a 100 pg. standard 
by varying the slit width. 
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STUDIES ON A NEW DIURETIC.P,Steigmam | 
A,Dubin#, Hektoen Inst. for Ned. Ret 


Took County Hospital, Chicago, T11linofs, 


Despite the present availability 
of a number of useful diuretics (Kynex 
Diamox, and Diuril), the search for 
better drugs goes on. We have accord. 
ingly tested the effectiveness of a ney 
diuretic, (2-Isobutyrylamino-1,3,), « 
Thiadiazole-5-Sulfonamide), both as 
measured by clinical response and by 
changes in the urinary electrolytes, 
39 patients (31 cardiacs and 8 cirrho.- 
tics, all with edema) were tested in 
the clinic. These patients received the 
diuretic daily and their weight curve 
and other clinical symptoms noted, 
There was an average decrease of 5,8 
pounds during the period of observation 
of two weeks on 1 GM, while on 14 GM 
daily, the average weight loss was 6,) 
pounds. There were no changes in the 
EKG, hemogram or NPN. In ten hospital. 
ized patients (6 cardiacs &  cirrho- 
tics), 2 hour urine volumes revealed 
a two to threefold increase in the 
urinary output, and a marked excretion 
of sodium, which was twice to tenfold 
that of the control day. 
tion of sodium per liter was also in- 
creased. There was a comparable 
increase in the excretion of chlorides, 
The potassium excretion showed lesser 
fluctuations. 
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EFFECTS OF X-IRRADIATION ON DNA AND DNASE 
METABOLISM OF THE GASTROINTESTINAL TRACT. 
Maurice F. Sullivan and Patricia L. Hackett 
tr. e Pe S)e es 
Electric Co., Richland, Washington. 
Deoxyribonucleic acid synthesis in rat in 
testine was measured by incorporation of P32 
into the DNA fraction and separation was af- 
fected by a modified Schmidt-Thannhauser 
method. Earlier studies in this laboratay 
(Rad. Res. 9:190, 1958) showed that the amoutt 
wu zed for synthesis of DNA was de- 
creased 85% and total DNA was decreased hf % 
hours after irradiation. This occurred after 
both whole body or isolated intestine exposure 
to 1500 r of x-rays. In the present study Mi 
synthesis was decreased about 50% one hour 
after e. Deoxyribonuclease activity ww 
measured in the intestine and plasma after @& 
posure of the total body or the exteriorised 
intestine to 700 or 1500 r. It was found that 
the level of DNase I activity decreased in th 
tissue and increased in plasma 2) hours after 
either method of exposure. There were no 
changes in enzyme activity hours after ex 
posure and no consistent change in DNase II 
activity under our experimental conditions. 
These results indicate that the immediate rail 
ation-induced inhibition of DNA synthesis of 
the gastrointestinal tract is not accompanied 
by quantitative differences in DNase activi: 
Changes in enzyme activity were not 
until tissue breakdown had begun, suggesting 
release from the damaged tissue into the ext 
cellular fluid. 


The concentra. 
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MMOD IAQUIN~ INDUCED CARDIAC ARRHYTHMIAS, 


. Dept, of Pharmacology, Univ, of 
Michigan, Ann Arbor, 

Amodaiquin infusion in the barbiturate- 
anesthetized dog induces bigeminal rhythm and 
in larger doses ventricular tachycardia, Spon- 
taneous or drug-induced hypertension decreases 
the dose of amodiaquin required to produce the 
arrhythmias; spontaneous or drug-induced hypo- 
tension increases it, Amodiaquin-induced 
arrhythmias are converted to normal sinus rhythn 
by such blood-pressure lowering maneuvers as IV 
injection of histamine, methacholine, or di- 
sodium Versene, acute hemorrhage, or temporary 
obstruction of the inferior vena cava by an 
intraeluminal balloon, Caval obstruction is 
effective after dichloroisoproterenol 10 mg/kg 
and atropine 1 mg/kg or vagal section, Under 
these latter circumstances the rate of S-A node 
discharge remains constant but ventricular pre- 
mature beats are abolished during the hypoten- 
sion, Amodiaquin arrhythmias are made more 
severe by such blood-pressure raising maneuvers 
as IV injection of phenylephrine or aortic 
occlusion by an intra-luminal balloon, Electri- 
cal stimulation of the severed right vagas daring 
bigeminal rhythm prolongs the coupled interval, 
and then (as the blood pressure falls) causes 
reversion to a slow sinus rhythm, Vagal stimu- 
lation during ventricular tachycardia is without 
effect, 

(Sponsored by USPHS Grant H-2466-C2. ) 


1775 
EFFECT OF EPINEPHRINE ON THE VERATRINE RESPONSE. 
Charles R. Swaine and Ellis. Dept. of 
Pharmacology, Woman's Ollege of Penna., 
Philadelphia, Penngylvania. 

Some effects of epinephrine on the veratrine 
Tesponse were studied in the isolated rat hemi- 
diaphragm bathed in Krebs-bicarbonate Ringer 
solution. The addition of veratrine to the 
bath resulted in an increase in tension produced 
by the diaphragm in response to single supramax- 
imal stimuli. When action potentials were re- 
corded with external electrodes, oscillations 
of the potential followed the spike and lasted 
for more than 80 msec, ‘These oscillations 
occurred at the rate of 200-100 per sec.; thus, 
the increase in contraction tension may be con- 
sidered to be tetanic in nature. Pretreatment 
with epinephrine in a concentration of 0.1 acg/ 
nl usually prevented the appearance of the 
veratrine response while higher concentrations 
intensified it. The recordings of the electri- 
cal phenomena in the latter case showed an in- 
crease in the rate of oscillation concurrently 
With the increased mechanical response. After 
the veratrine response had developed, the 
addition of epinephrine (0.1 - 10 mcg/ml) in- 
creased the veratrine response. Therefore, 
epinephrine may prevent the veratrine response, 
but may not reduce the veratrine effect after 
it has developed. When the diaphragm was 
bathed in potassium-free Krebs solution, epi- 
nephrine (0,1 meg/ml) decreased the veratrine 
Tesponse to approximately control levels. 
(Supported in part by P.H.S. Grant B-1657.) 
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CNS OF 2-METHYL-3-0-TOLYLQUINAZOLONE 
(TUAZOLE). John G. Swift and Bernard A. Becker 
@ntr. by H.C. Hodge) Strasenburgh Labs., =—O 
Rochester, New York. 

This compound has been reported to be a 
hypnotic (Gujral, Ind. J. Med. Res. 43:637, 
1955) and to potentiate codeine analgesia in 
rats (Becker and Hays, Proc. Soc. - Biol. 
Med. 99:17, 1958). Further work on ti CNS 
activity of Tuazole has revealed it to be a 
potent anti-convulsant in mice. Tuazole ele- 
vates the electroshock seizure threshold and 
protects against maximal electroshock seizures. 
Oral doses of 140 mgm./kgm. elevate the thres- 
hold current Lg ) fram 0.37 (0.53-0.42) 
mA./gm. to 0. (0.51-0.72) mA./gm. The TC50 
is the amount of current, stered as 
mA./gm. of body weight, required to produce 
suprathreshold convulsions in 50% of the mice. 
The of Tuazole in protecting mice from a 
CD99 of current (1.0 mA./gm. for maximal 
seizures) is 67.5 (51.0-89.0) mg./kgm. ‘The 
median effective "sleeping time" (ET50) of mice 
given 100 mgm./kgm. of hexobarbital intraperi- 
toneally is potentiated from 24 (20-29) minutes 
to 125 (97-161) min. by 50 mgm./kgm. of Tuazole. 
Tuazol chemoshock 





5-3 wre a ne: in the former test is 
3.5 (31. 9) mgm./kgm. and in the latter 
61 (47.3-78.6) mem./kgm. 
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MAXIMAL AUDIOGENIC AND ELECTROSHOCK SEIZURES 
IN MICE AND THEIR ALTERATION BY PSYCHOPHARMA- 
COLOGIC DRUGS. E. A. rd and G. B. Fink™. 
Univ. of Utah, ys 

Maximal audiogenic seizures (MAS) were in- 
duced in mice (Frings' strain) and mximl 
electroshock seisures (MES) were induced in 
Carworth mice (CF #1 strain). Mean durations 
of seisure components were determined. ED50s 
for seven psychopharmacologic agents (chlor- 
promasine, promsine, triflupromsine, 
reserpine, meprobamate, phenaglycodol, hydro- 
xyzine) and for diphenylhydantoin and pheno- 
barbital were established by three tests; 
ability (1) to prevent the running component 
of MAS, (2) to abolish the tonic extensor com- 
ponent of MAS, and (3) to abolish the tonic 
extensor component of MES. Minimal neurotoxic 
doses (TD5O) were determined and protective 
indices (PI = TD50/ED50) calculated. Initial 
latency, wild running, and a clonic-tonic-clonic 
seizure characterized MAS. Brief initial 
latency and a tonic-clonic seizure characterised 
MES. The substituted diols, phenobarbital, and 
diphenylhydantoin were effective by all three 
tests and exhibited PIs greater than 1.0. 
The phenothiasines and hydroxysine were rela- 
tively ineffective by all tests. Reserpine was 
ineffective by all three tests, decreased MES 
latency, and increased seizure severity and 
lethality. (Aided by grant B-381, N.I.H.) 
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CARDIOTONIC EFFECTS OF CORTISONE ACETATE. 
De Tanz and Clifford Kerby. (intr. by A. 
anz e COLOZY, Ve of Tenn. 
Medical Units, Memphis, Tenn. 

Previous work has demonstrated the cardio- 
tonic effects of 9=-a FF upon isolated cardiac 
tissue (Proc. Soce Exp. Biol, & Mede, 9h, 258, 
1957)- The present study employing cortisone 
acetate shows qualitatively similar results, 
but with some interesting differences. In 8 
cat papillary muscles the addition to the per- 
fusate of 1 ugm/ml of cortisone acetate produc- 
ed a significant positive inotropic effect 
after 0 minutes, with a return to control 
levels at about 2 hours, Variable effects 
were observed using concentrations from 5 to 35 
ugms/ml of cortisone. However, a consistent 
depression was observed on 6 cat papillary ms- 
cles with a concentration of 0 ugms/ml. Under 
the influence of this 'toxic' (0 m1) con- 
centration unexpected cardiac behavior patterns 
were observed, One such pattern was a type of 
treppe caused by varying the current, rather 
than the frequency. Confirmatory evidence has 
been obtained using the whole isolated cat 
heart. In addition, preliminary results corre- 
late Na and K distribution with the observed 
inotropic effects, A comparison of the results 
obtained employing 9-a FF and cortisone in- 
dicates that the cardiotonic activity manifest- 
ed by these steroids may be a function of their 
mineralocorticoid activity, and suggests the 
possibility of developing a rapid bioassay 
method. 

(Supported by the Memphis Heart Association) 
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METABOLISM OF WATER-BORNE FLUORIDE IN THE RAT. 
J.M. Taylor , D.E. Gardner (intr. by E. A. 
Maynard). Dept. of Radiation Biology, Univ. of 
Rochester, Rochester, N. Y. 

Female rats, 69-78 days of age, were placed 
on a low fluoride diet (0.2 ppm F) and distil- 
led water for 2 wks. They were then divided 
into 4 groups and given water containing 0, 1, 
5 and 10 ppm F (as NaF). The rats were bred 
and continued on their respective regimens 
through gestation to the weaning of their pups. 
Most of the weanlings were continued on the 
same regimen as their mothers. Five weanlings 
of each sex and 5 mothers from each group were 
sacrificed and femurs taken for F analysis. 
The remaining weanlings were divided into 3 
groups and given water containing 25, 50 and 
100 ppm F. At the end of 3 months 3 rats of 
each sex from each F level were sacrificed; 
femurs were analyzed for F. Fluoride balances 
were determined for 7 days prior to sacrifice. 
The F concentration in the femurs of weanlings 
and mothers was directly related to the F 
concentration in the drinking water. Fluoride 
analyses of femurs from comparable stock fe- 
males and weanlings showed values between those 
of the exptl. animals receiving 1 and 5 ppm F 
in the water. The stock animals received fox 
chow containing 23-26 ppm F and fluoridated 
city water. This indicates that little of the 
F in the stock diet is available. In contrast, 
balance data and femur analyses indicate that 
most of the water-borne fluoride is available. 
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STUDIES OF THE DOSE-RESPONSE RELATIONSHIP OF 
HYPOPHYSECTOMIZED FROGS TO MELANOPHORE HORMONE, 
Robert S. Teague and Jane Reid Patton*. 
Pharmacology Dept., Univ. of Alabama Med. 
Ctr., Birmingham. 

The technique of spectral reflectance 
has been found to be uniquely suitable to 
the study of color change in frogs. Using 
the reflection density or log of reciprocal 
reflectance of the dorsum of the hypophy- 
sectomized frog as a parameter, the respon- 
ses of various species of frogs to USP 
Reference Standard Posterior Pituitary have 
been examined over a wide dosage range. 

The log dose-response curve follows a sig- 
moid, the intermediate portion of which is 
sufficiently linear for use in assay of 

the melanophore hormone (MSH). Results of 
assays of different pituitary preparations 
using a Latin square and other experimental 
designs will be presented. The question 

of a possible change in sensitivity of the 
test subject after operation has been studied 
using data of the regression on time of the 
responses at two dose levels over long 
periods. Preliminary results have indicated 
that the sensitivity of hypophysectomized 


Hyla ¢ does not vary appreciably with 
time. (Aided by N.I.H. grant, C-3101). 
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A PHARMACOLOGICAL PROCEDURE FOR THE EVALUATION 
OF IN VIVO INHIBITORS OF MONOAMINE OY IDASE; 
OBSERVATIONS ON THE NEUROPHARMACOLOGICAL EFFECTS 
OF TRYPTAMINE HYDROCHLORIDE. David H. Tedeschi, 
Ralph E. Tedeschi*, and Edwin J. Fellows. 
Research and Development Division, Smith Kline 
& French Labs., Philadelphia, Penna. 

Convulsions were induced in rats by the 
intravenous injection of tryptamine. Tryptamine- 
induced convulsions were potentiated by iproni- 
azid and @=Methylphenethylhydrazine (JB~516) in 
doses which failed to produce any overt effects. 
Oral EDcey's for these compounds as tryptamine 
potentiators were found to be 10 (6.3 - 16) ani 
1.1 (0.5 = 2.4) mg/kg, respectively. In marked 
contrast, markedly stimulating doses of drugs 
such as strychnine, pentylenetetrazol, picro- 
toxin, caffeine, nikethamide, cocaine, d-amphet- 
amine, pipradrol, or methylphenidate failed to 
effect significant potentiation of tryptamine's 
convulsant effects. Tryptamine convulsions were 
prevented by drugs such as chlorpromazine, pro- 
chlorperazine, ISD-25 and BOL-148. Oral ne 
for these compounds as tryptamine antagonis 
were found to be 9 (5 = 15), 11.2 (8.5 = 14.8), 
25 (22 = 28), and 23 (18 - 30) kg, respective- 
ly. In marked contrast, large oral doses of 
phenobarbital; diphenylhydantoing trimethadione; 
reserpine; phenoxybenzamine; morphine; 1l-benzyl, 
Qemethyl, 5-methoxy-tryptamines; trifluoperazine; 
or imipramine failed to prevent tryptamine con- 
vulsions. The significance of these observa- 
tions in relation to the mechanism of action of 
the drugs investigated will be discussed. 
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SOME NEUROPHARMACOLOGICAL OBSERVATIONS ON SKF 
trans 385 (2=PHENYLCYCLOPROPYLAMINE HYDRO- 
CHLORIDE), A POTENT INHIBITOR OF MONOAMINE 
OXIDASE. Ralph E. Tedeschi+, David H. Tedeschi, 
and 


Research and Development Division, Smith Kline 
and French Laboratories, Phila., Pa. 

SKF trans 385 (2=phenylcyclopropylamine 
hydrochloride ) appears to be a potent in vivo 
inhibitor of monoamine oxidase in rabbits since 
rabbits pretreated with SKF trans 385 and then 
injected with reserpine exhibited signs of 
central nervous system stimlation and a marked 
elevation of rectal temperature sometimes culmin- 
ating in the death of the animal. In this test 
procedure SKF trans 385 appeared to be approxi- 
mately 100 times more active than iproniazid 
phosphate. Rabbits pretreated with d-amphe= 
tamine sulfate and later injected with reserpine 
failed to exhibit pyrexia and signs of central 
nervous system stimlation. The converse ex= 
periment was also performed in which SKF trans 
385 was administered to rabbits after they were 
deeply sedated with reserpine. SKF trans 385 
produced a sustained analeptic effect in deeply 
sedated reserpinized rabbits. In cmtrast, 
iproniazid phosphate was ineffective in arousing 
reserpinized rabbits. Both SKF trans 385 and 
d-amphetamine sulfate produced a blockade of the 
Conditioned escape response (CER) in rats. 
Iproniazid phosphate failed to produce a specific 
blockade of the CER. SKF trans 385 and iproni- 
azid phosphate produced little or no effect on 
spontaneous motor activity of either mice or 
ratse 


1783 
RELATIVE ANTI-HEPARIN POTENCY OF POLYBRENE AND 
PROTAMINE IN PATIENTS UNDERGOING EXTRACORPOREAL 
CIRCULATION. Jane Telford* and Arthur S, Keats. 
Dept. of 0. ? Ve 
of Medicine, Houston, Texas. 

Polybrene, a polymerized synthetic quater- 
nary ammonium salt, has been reported to be an 
effective heparin antagonist (Preston and Pariar 
Arch. '° 66:55, 19533 Weiss et al, JAMA. 

2603, 1958). To compare the clinical use=- 
fulness of polybrene and protamine as anti- 
heparin agents, a relative potency assay was 
first carried out in 0 patients undergoing 
extracorporeal circulation with a bubble +; 
oxygenator, All patients were given 1.5 

Se 


opulmonary bypas 
the Lee-White clotting 
times more than minutes beyond control clott- 
ing times, After protamine (1.5 mg, 
2.0 mg, and 5.0 or polybrene (0.75 mg, 
1.5 mg, and 3,0 mg/kg) were given rapidly intra- 
venously and clotting times determined 5 and 15 
minutes after injection, Anti-heparin effect 
was expressed as a percentage of total heparin 
effect (60 minutes). Dose effect curves were 
parallel and indicated that polybrene was 1.5 
times as potent as protamine in neutralizing 
1.5 mg/kg of heparin at 100% effect. The 

heparin neutralisation by both drugs 

was not affected by the duration of bypass. 
Maximum anti-heparin effect was apparent within 
5 minutes. No untoward effects followed the 
rapid injection of either drug. 
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EFFECT OF XANTHINE OXIDASE INHIBITION ON 
METHANOL METABOLISM. T. R. Tephly*, R. E. Parks, 
Jr. and G. J. Mannering. Dept. of Pharmacology 
and Toxicology, Univ. of Wis. Med. School, 
Madison. 

A mechanism for hepatic methanol metabolism 
involving catalase and a peroxide-generating 
system (e.g. a xanthine oxidase system) has 
been postulated (Keilin and Hartree, Proc. Roy. 
Soc., London, B119: 141, 1936; Biochem. J. 393 
293, 1945) and catalase depression due to the 
administration of 3-amino-l, 2, 4-triazole has 
been shown to depress methanol oxidation in 
vitro but not in vivo (Mannering and Parks, 
Science 126: 1241, 1957). Higgins et al., (J. 
Nutr. 59: 539, 1956) showed that a purified diet 
containing tungstate depressed xanthine oxidase 
and other molybdo-flavin enzymes. Livers of 
rats injected with 200 mg/kg of sodium tungstate 
and fed a purified diet containing 720 mg of 
tungstate/kg of diet were homogenized one week 
later and found to have neither xanthine oxidase 
nor methanol metabolizing capacity. Feeding of 
molybdate partially restored both xanthine oxi- 
dase and methanol oxidizing activities. In 
vitro addition of purified cream xanthine oxi- 
dase fully restored the methanol oxidizing cap- 
acity. In vivo studies of xanthine oxidase- 
depleted rats will be reported on. (Supported 
by a grant from the Wisconsin Alumni Research 
Foundation.) 








1785 
PHARMACOLOGY OF TWO NEW ORAL DIURETIC AGENTS: 
7-SULFAMYL-6-TRIFLUOROMETHYL-1, 2, 4-BENZO- 
THIADIAZINE-1,1-DIOXIDE (BL-H320), and 7- 
SULFAMYL-6-TRIFLUOROMETHYL-3, 4-DIHYDRO-1, 2, 4- 
BENZOTHIADIAZINE-1,1-DIOXIDE (BL-H346). D. E. 
Tisch*, J. B. Hoekstra, and M. H. Pindell*. 
Research Division, Bristol Laboratories Inc., 
Syracuse, N. Y. 

BL-H320 and its dihydro derivative, BL-H346, 
are potent orally active diuretic agents. Both 
compounds cause marked increases in the excre- 
tion of sodium and chloride in unanesthetized, 
hydrated dogs and relatively little increase in 
potassium excretion. Comparative crossover 
experiments have shown that at single oral 
doses of 5 mg/kg, BL-H320 and chlorothiazide 
are about equal in saluretic effect. At this 
dose, the saluretic effect of the dihydro deriv- 
ative, BL-H346, was about double that of BL-H320 
and chlorothiazide. The greater potency of 
BL-H346 was further demonstrated by the fact 
that an oral dose of 0.5 mg/kg produced a 
saluretic effect equivalent to that of 5.0 mg/kg 
of BL-H320 and chlorothiazide. “Neither BL-H320 
nor BL-H346 altered serum electrolyte levels, 
urine pH, or glomerular filtration rates on 
acute administration. The compounds do not pro- 
duce symptoms referable to CNS activity and do 
not alter electroshock threshold in mice. They 
are without autonomic effects and do not alter 
blood pressure, heart rate, or respiration in 
anesthetized dogs on repeated intravenous 
administration. The compounds are extremely 
non-toxic following intravenous, intraperitoneal 
or oral administration. 
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A TRANSPORT MECHANISM FOR THE INTESTINAL 6-MERCAPTOPURINE RESISTANCE IN MOUSE FIBROBLASTS § 4 Gt 
ABSORPTION OF SOME PURINES, PYRIMIDINES AND CULTURED IN VITRO. Setsuo Tomizawa and Lewis ABS 
THEIR DERIVATIVES. * Aronow (intr. by Ae Goldstein). Dept. of Pharm ACE’ 

. National Heart Institute, cology, Stanford Univ., Calif. ete dre 
ae. i. Mouse fibroblasts (Earle s strain "L") were 
72 cultured on glass (Eagle, Science 122: 501, aco. 
Penn wpomcnth a heat oe in 1955). Cellular mltiplication over a one week » ici 
eriod could be reduced to one-half normal 
simple diffusion of uncharged molecules across earl rant (MP) at 10-5 M. In pres 30 | 
a lipoidal barrier (Schanker et al., J. experiments, however, no viable cells remained icy. 
Pharmacol. and Exp. Therap. 123:81, 1958), the after culturing cells for three weeks at this 15, 
mechanism of absorption of some naturally concentration of MP. If cells were cultured at dos 
occurring purine and pyrimidine derivatives 1-2 x 107° M MP, the cell count increased the pla 
spears ta be nore comles,  Slutions of fines, ek Ss decked. Set Secs 
Prema mage ae par gett (10-20 fold increases per week). Presumably a pn 
through the small intestine of the anesthetized mutant resistant population had been selected, ind 
At the moment we have cell lines resistant to 
sugrane in cmmmaivecise utver' 3 or 2 bow ee) Poe ae 
“ indicate that the resistance is stable in the 
The relation between absorption rate and in- absence of drug, at least for a few weeks. The ave 
itial concentration conforms to kinetics of the toxic effects of MP on normal cells could be the 
Michaelis-Menten type for thymine, thymidine prevented by hypoxanthine or 4-aminoimidazole- con 
and uracil. Uracil competitively inhibits carboxamide (they are very nearly equal in po- (p 
thymine absorption, and preliminary observa- tency). Adenine, guanine, xanthine, and related pai 
tions suggest that thymidine and hypoxanthine compounds had very little or no effect. These asp 
also wmpete for this absorption process. The results are rather different from those reported of 
failure of D-glucose or L-histidine to depress by Hakala (Fed. Proc, 17: 236, 1958) for HeLa tha 
thymine absorption suggests that « number of cells. Investigations are continuing attempting int 
purine and pyrimidine derivatives may be ab- } stg + Age ciency eet ba. abs 
sorbed by a process different from those respon- mi a Nai agate eee — sub 
sible for the transport of sugars and amino cy-2797.) rat 
acids. In addition to this specialized mode icy 
of transport for purine and pyrimidine deriva- the 
tives, the substances also passively diffuse 
across the mucosa at rates related to their 
relative lipid-solubilities. 
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OCTOIODOFLUORESCEIN-1131 AS AN AGENT FOR LOCAL= BRAIN SEROTONIN AND THYROID FUNCTION. J. Towne PAT 
IZING BRAIN TUMORS IN HUMANS. Edward C. Tocus* T. Put, and N. Schwartz(intr. by C. Dragstedt), PIP 

George T. Okita, Joseph P. Evans™, Jonn F. Institute for Psychosomatic and Psychiatric g.6 
n™ and Chen I. Tsai*. Argonne cer Research and Training, Michael Reese Hospital, tH 
Research Hospital, and Depts. of Pharmacology Chicago, I1l. | 
and Surgery (Neurosurgery), U. of Chicago, When rats were made hyperthyroid (confirmed (Ra 
Chicago, Ill. by increased 02 consumption)by the daily injec- cen 
Octoiodofluorescein (OIF) labeled with 1131 tion of 25-50ug of L-thyroxin(T,)/100 gms. of as 
was investigated as a potential brain tumor body weight, a significant pre of brain gui 
localizing agent in patients. Adults were ad- serotonin concentration (S) was observed. The inj 
ministered a dose of 300 icrocuries of OIF- mean value for such a group was 1.47yg serotonin pir 
1131 in a volume not exceeding 5 cc at a con- per gm. wet weight of brain tissue, whereas for of 
centration of 5 mg/ec. External scanning was an alkaline saline injected control group S was nal 
a w pew ree — mt 0.96(P<.002). A similar increase was observed in 
i a5 cm cy cal hole collimator, for rats made hypothyroid by ad libitum drinking and 
Information regarding clinical diagnosis was of 0.075% solution of propylthiouracil (PTU) (S= as 
— et —— panes cee eo eer 1.75 versus S#1.00 for control group; P<.01). ace 
oxicity or side reactions Irom the injec When thyroidectomies were performed no differ- tre 
dye have been observed. In a total of 7 pa- ences of S were observed between sham operated, add 
tients investigated, including those cases saline injected (S=1.04); chpeetdactenisell, on 
studied before experience lec to standarized saline injected (S=0.98); or thyroidectomized tai 
a = en one wenuite <i 2 Fc “" plus 5yg Ty daily (to achieve euthyroid 02 con- It 
e patients were in agreemen Cc. ca sumption) (S=0.92). The alterations in S with 
and surgical diagnosis with respect to presence hyperthyroidism may be related to an increase in Bt 
of tumor and its lateralization or absence of brain excitability. The discrepancy in $ be- pre 
tumor. Tissue analyses from eight patients in- tween PTU and thyroidectomy induced hypothyralé for 
dicate the amount of OIF in the brain tumor to ism gives further evidence of a non-thyroidally wh: 
be 3 to 11 times that of adjacent normal tissue, mediated effect of PTU on the central nervous lit 
The uptake characteristics of OIF by various system (Endocrinol. 58:181(1956)). Serotonin for 
tumor types will be reported. was estimated by bioassasy on the estrus uterine 50 
strip with added atropine. Added catechol dor 
amines had an indirect effect on serotonin as 
activity. Pretreating brain extracts at pH 10 du: 
for 30 minutes destroyed this effect without wi 
changing S. me 
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A COMPARISON OF THE GASTROINTESTINAL 
ABSORPTION RATES OF PLAIN AND BUFFERED 
ACETYLSALICYLIC ACID. Ed B, Truitt 


and Ann M r Ds eS 
OTe Univ. of fiaryiand Sch. of Med- 
icine, Baltimore, Maryland. 

In a double crossover comparison with 
30 subjects plasma levels of total sal- 
icylic acid were measured at exactly 10, 
15, 20 and 30 minutes after the oral 
dose of 600 mg. acetylsalicylic acid as 

aspirin and aspirin buffered with 

magnesium carbonate and aluminum glyc- 
inate. Statistical evaluation of the 
resulting data by Student's "t" test for 
individually paired data showed h y 
significant differences (p = 0.001) in 
the plasma salicylate levels between the 
average of two trials with aspirin and 
the two tests with buffered aspirin. In 
contrast, non-significant differences 
(p = 0.3 or more) were found between the 
paired salicylate values for the two 
aspirin tests or the two administrations 
of buffered aspirin. It is concluded 
that experiments designed to minimize 
inter-subject variability in aspirin 
absorption may reveal significant intra- 
subject differences in oral absorption 
rates of products containing acetylsal- 
icylic acid. (Supported by a grant from 
the Bristol-Myers Co.) 
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PATE AND DISTRIBUTION OF METHYL J -PHENYL-2- 
PIPERIDINEACETATE-C1* IN GUINEA PIGS.W.H.Tsien* 
i. and A. J. Plumer. ‘9 
r -» Sumit, N. J. 
rey | Sg sag tet ppamare emer -HC1 
(Ritalin\®)) has found considerable use as a 
central nervous stimlant, and this has prompted 
a study of its fate and distribution. Female 
guinea pigs of approximately 300 gms each vere 
injected I.P. with 2.75 mg of methyl 7-phenyl-2- 
piperidineacetate (methyl PPA) containing 1 pe 
of Cl4 in the acetate carboxyl group. The ani- 
mals were sacrificed after 20 min, 2 and 24 hrs 
in groups of three. Blood, urine, feces, C0> 
and tissues were collected and fractionated so 
as to methyl PPA, d-phenyl-2-piperdine- 
acetic acid (HPPA) and other metabolites. Ex- 
traction with, methanol after acetone yields 
additional » most of which behaves like HPPA 
on paper chromatograms. Acetone extracts con- 
tained material which behaved like methyl PPA. 
Tt would seem that methyl PPA and HPPA are as- 
appieten with different tissue components. Ho 
Cl4 could be detected in respiratory C02. Ap- 
proximately 0.2% of the injected dose could 
found per ml of plasma 20 min after injection 
while none could pe detected after 24 hrs. Very 
little of this Cl4 was from methyl PPA. Twenty- 
four hr urinary excretion accounts for almost 
50% and fecal excretion 1.5% of the 
dose. Approximately 1/2 of the urinary C*” is 
as conjugate which liberates HPPA-like al 
during acid hydrolysis. Data for tissue Cl 
will be presented as well as details of the 
methods of fractionation and analysis. 
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DIGOXIN DURING NORMOTHERMIA AND HYPOTHERMIA, 
James R. Tureman, Carolyn Cannon and Edward 
ae ey (intr. by W. M. Booker). Dept. of 

rmacology, Howard Med. School, Washington, 
D.C. 

Experiments have been performed to compare 
the effect of Digoxin on the heart of the in- 
tact dog in normothermia and hypothermia. Mon- 
grel dogs anesthetized with pento-barbital and 
the heart action monitored by a Sanborn electro- 
cardiograph are divided into four groups: (1) 
Dogs at normal body temperature administered 
digoxin at regular intervals until definite 
arrhythmia or ventricular tachycardia is seen. 
(2) Dogs in hypothermia (25¢2 degrees C) admin- 
istered digoxin until definite arrhythmias are 
seen, (3) Dogs in hypothermia given the same 
dose of digoxin as in group one and rewarmed. 
(4) Dogs in group one made hypothermia after 
arrhythmias are seen. The results indicate that 
at least 50% more digoxin is required to produce 
arrhythmia in hypothermic dogs than in normo- 
thermic animals, but on rewarming the mortality 
was 100%. Once the arrhythmias were produced 
cooling did not reverse them. Hypothermic dogs 
given the same dose of digoxin as the normother- 
mic animals showed no arrhythmias while the body 
temperature was lowered; however, on rewarming 
the arrhythmias became evident, 
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SOME EVIDENCE FOR A MECHANICAL RECEPTOR IN 
OLFACTORY FUNCTION. bd 


Dept. of Pharmacology, Univ, of Michigan, 
Ann Arbor, 

During an investigation of the effects of 
various tobacco smokes, perfumes, and drugs on 
the limbic system of dogs and monkeys with 
chronic electrode implants, it was noted that 
electrical bursts of approx, 20 to 25 and 40 to 
50 cycles per sec, synchronous with respiration 
were present in the amygdala and olfactory bulb, 
Occlusion of the mouth and contralateral nostril 
enhanced these bursts, while occlusion of the 
ipsilateral nostril abolished this activity. 
Spraying the ipsilateral nostril with local an- 
esthetics caused a continuous electrical dis- 
charge of approx, 40 cycles per sec, for a peri- 
od of 15 sec, followed by a blockade of burst 
activity, Blowing room air, 100% 02, 100% N2, 
and 100% C02 caused continuous electrical dis- 
charge of the same frequency as did the local 
injection of saline, distilled water, acetyl- 
choline or nicotine solutions, The use of a pur= 
ification system to remove any possible odors 
from commercially prepared "pure" gases such as 
oxygen did not prevent the odor free gas from 
causing similar activity in the olfactory bulb 
of acute dogs, It is concluded that there is a 
receptor in olfactory function that is sensitive 
to changes in flow, It is as yet unknown if the 
powerful effects of tobacco smoke on portions of 
the limbic system are due to the smoke particles 
stimulating the mechanical or olfactory recep= 
tors, or both. Supported by a grant-in-aid from 
the Tobacco Industry Research Committee, 
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ROLE OF THE STRUCTURAL FACTORS IN THE ACTION OF 
MUSCARINE AND OF RELATED COMPOUNDS. K. R. Unna 
and Laszlo Gyermek. Dept. of Pharmacol. U. of 
Ill. Col. of Med., Chicago. 

On the pelvic nerve bladder preparation of 
the dog and the cat, on isolated bladder and 
ileum of the rabbit and on the eye of the mouse 
muscarine chloride (M) was in almost all in- 
stances the most potent stimulant of the para- 
sympathetic postganglionic effector site (PPES) 
Its potency is surpassed only by ketomuscarines 
which, in contrast to M, exert also a nicotinic 
action on the isolated rectus muscle of the 
frog, on the superior cervical ganglion of the 
cat and on the pelvic nerve-bladder preparation 
of the atropinized dog. The outstanding potency 
of M and its selectivity for the PPES led to a 
study of the structural requirements for maxi- 
mal action at the PPES by comparison with other 
appropriate tetrahydrofurane and furane deriva- 
tives and choline esters. The following structu- 
ral characteristics were found responsible for 
maximal action at the PPES: 1. a trimethyl- 
ammonium cationic group; 2. a carbon chain 
branching at the P- carbon atom relative to the 
nitrogen; 3. the ether oxygen of the furane 
ring; 4. a methyl group at the (2) carbon atom 
of the furane ring; 5. a hydroxy or keto group 
attached directly to a tetrahydrofurane ring; 
6. steric relation of the groups mentioned 
under 1, 4, and 5. 
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CARDIOVASCULAR, ADRENAL, AND GENERAL BIOLOGIC), 
EFFECTS OF MER-29, A CHOLESTEROL SYNTHESIS 
INHIBITOR. E, F, Van Maanen, T, R. Blobm,* 
W. L. Kuhn,* J, G. Greslin,* J, Knox Smith,* 

: , 
Scientific Division, The Wm. S. Merrell 
Cincinnati, Ohio. 

In anesthetized dogs and cats intravenous 
injections of the soluble citrate salt of 
(Blohm, » R.% et al., Fed. Proc., this issue, 
1959), in doses of 1 mg/kg or more, produced a 
decrease in blood pressure. The hypotension 
lasted approximately 5 minutes after 3 mg/kg 
20 minutes after 10 mg/kg. Investigation of 
hypotensive effect suggests possible direct 
peripheral vasodilation. Male rats receiving 
orally 5, 15, and 50 mg/kg/day of MER-29 for 
days showed a progressive decrease of adrenal] 
cholesterol (resp. 35, 73, and 85% below 
controls). The adrenal weights were within 
normal range for the two lower dose groups. Ty 
average adrenal weight of the highest dose grog 
(50 mg/kg/day) was 50% above their pair-fed 
controls. In monkeys chronic administration of 
40 mg/kg/day of MER-29 orally for more than 10} 
days did not alter the blood levels of 
17 ,21-dihydroxy-20-keto-steroids, even though 
the adrenal cholesterol content of one autopsies 
monkey was decreased 88%. In immature mice no 
estrogenic effects were observed with 1000 ng/g 
of MER-29. In parabiotic rats 14 mg/kg/day, 
s.q., for 10 days did not produce pituitary 
gonadotrophin inhibition. After 12 weeks’ oral 
administration of 25 mg/kg/day of MER-29 =| 











and female rats, the average body weights were 
6% and 16% below their respective controls. 


EFFECTS OF SERNYL, A DRUG WITH PSYCHOTCMIMETIC 
PROPERTIES, ON THE ISOLATED RABBIT CORTEX. 


W.G, Van Meter*, Helen F, Owens*, and H.E. 
Himwich, State Research Hospital, Galesburg, 
Illinois. 

New Zealand albino rabbits are utilised to 
investigate the effects of Sernyl HCl on the 
electrocorticograms of intact and isolated cor 
tex. Control tracings of the intact area ex- 
hibit normal electrical patterns, and the po- 
tentials from the isolated cortex appear as lw 
amplitude random activity. Following the ad- 
ministration of the drug the intact cortex 
exhibits pronounced delta and beta activity 
while the isolated lead reveals an increase in 
amplitude and delta waves. Thus a cortical 
site of action for this drug is disclosed. 
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COLOGY| ppARMACOLOGY 
1 
‘OLOGICAL OF P=CHLOROMERCURI-BENZOATE ON URINE 
SIs FLOW AND SODIUM EXCRETION OF PERFUSED DOG KIINCY, 
hm ,* k, Vargas* and E.J, Cafruny, Univ, of Michigan, 
ath. | tn 2s 
am The mercurial compound, p-chloromercuri-ben- 
Company soste is a potent sulphydry)] inhibitor, is ex- 
ereted actively by renal tubules, and is concen- 
encase trated in renal cortex, It has no apparent 
f diuretic effect even though these properties are 
Pepto, common to most diuretic mercurials, A transient 
duced a antidiuresis is often observed following the 
a intravenous administration of certain diuretic 
kg mercurials, This effect is attributed to a 
on a decreased renal blood flow and glomerular fil- 
rook tration rate brought about by renal vascular 
oiving constriction, A sustained renal vasoconstrictor 
9 for ly action could not only mask any inherent diuretic 
Grenal | sction of p-chloromercuri-benzoate but also 
~ explain its frequent antidiuretic effect, Exper- 
hin iments were designed to test this hypothesis, 
aps. Ti te left kidney of anesthetized dogs was perfus- 
ose gre od at constant flow, Urine was collected sep- 
m arately from both ureters. P-chloromercuri-ben- 
than Pd goate produced a rapid and persistent increase 
in perfusion pressure and a definite increase in 
though urine volume and sodium excretion, A series of 
sutepel control experiments, in which perfusion pressure 
sich raised by increasing blood flow or by renal 
000 vein compression, was also carried out, Compar= 
day isons at different levels of perfusion pressure 
tary showed that the urine and sodium outputs were 
co" ened significantly greater in kidneys of dogs treated 
9 to with p-chloromercuri-benzoate, 
bs wane Supported by a grant-in-aid from the Michigan 
ls. Heart Association, 
1799 
MIMETIC } IN VIVO AND IN VITRO UREA HYDROLYSIS IN RATS 
an FE) TRACE AMOUNTS OF ANTIMICROBIAL AGENTS. 
W. J. Visek, J. M. Baron and D. M. Switz 
sburg, (intr. by L. J. Roth). Dept. of Pharmacology, 
Univ. of Chicago. 
sed to Cl405 production following subcutaneous 
a the injection of C-14 urea at weekly intervals 
ved cof during a 42-day was measured in 
a eX rats pair-fed a semi-purified diet with and 
16 po without antimicrobial agents at 100 ppm. 
* as lv} In vivo urea hydrolysis was significantly 
ie ad= Tower in rats fed chlortetracycline, peni- 
ex cillin and arsanilic acid when compared to 
ity wmsupplemented controls. Urea metabolism 
ase in| was depressed the most by chlortetracycline, 
cal followed in order by penicillin and arsanilic 
d. acid, Ureolytic activities of the small in- 





testine, plus contents, were significantly 
lowered by penicillin and chlortetracycline 
but not by arsanilic acid. In the large 
intestine, plus contents, chlortetracycline 
and arsanilic acid significantly decreased 
weolytic activity but this was not true 

for penicillin. Blood urea values were 

also determined. No differences in growth 

or feed required per g of gain were observed. 
Organ weights were not significantly differ- 
ent. <The common effect on urea metabolism 
seen in these studies demonstrates.a decrease 
in bacterial toxin due to decreased ammonia 
production. 
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MECAMYLAMINE AND QUININE IN THE CHICKEN, R. L 
Volle* and Lawrence Peters, Kansas Univ. Med. 
Se » Kansas m 

The rate and direction of the renal tubular 
transport of mecamylamine in the dog is marked- 
ly influenced by urine (Baer et al., Am. J. 
Physiol. 186: 180, 1956). One interpretation 
of this phenomenon is that mecamylamine is re- 
absorbed or excreted by the tubules by passive 
"noneionic" diffusion, Such a mechanism has 
been postulated for the pH dependent urinary 
excretion of quinine and quinacrine in the dog 
(Orloff and Berliner, J, Clin. Investig. 35: 
223, 1956). The renal tubular excretion of N*- 
methylnicotinamide (NMN) by the dog is not in- 
fluenced by urine pH and apparently involves 
the participation of an active transport system, 
Under such circumstances one would not expect 
competition for transport between compounds 
utilizing these two different mechanisms. We 
have found that the tubular excretion of NMN 
during its infusion into the renal portal cir- 
culation of the chicken is markedly depressed 
when mecamylamine, quinine or rine is 
added to the infusion solution. This inhibi- 
tion of NMN transport is readily reversible. 
The tubular excretion of mecamylamine or qui- 
nine in the absence of NMN is minimal. 
tubular excretion of tetraethylemmonium (TEA) 
is also inhibited by quinine. These findings 
suggest that all of these compounds have an 
affinity for some component of a tubular trans- 
port system which mediates the active tubular 
transport of NMN and TEA, 
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STUDIES OF THE INHIBITORY AND EXCITATORY 
EFFECTS OF HYDROXYZINE (ATARAX) IN MICE. 

D. Thomas von Sumpter and Lehman M. Lusky 
(intr. by Herbert A. Braun). Div. of 
Pharmacology, Food and Drug Administration, 
U. S. Dept. of Health, Education, & Welfare, 
Washington, D. C. 

Hydroxyzine when administered parenterally 
to mice at low doses (20 mg/kg intraperitone- 
ally) has calming effects while high doses 
(400-450 mg/kg subcutaneously) cause excita- 
tory effects. At the low dose level hydroxy- 
zine antagonized both the tremors produced 
by tremorine, which are central in origin, 
and the parasympathetic effects of this drug. 
Hydroxyzine, however, was ineffective against 
lysergic acid diethylamide induced excitation. 
In the higher dose levels the excitatory 
effects of hydroxyzine were antagonized by 
chlorpromazine and thiopropozate dihydro- 
chloride. Prochlorperazine, meprobamate, 
phenaglycodol and benactyzine failed to 
alter the excitatory effects induced by 
hydroxyzine. Iproniazid potentiated the 
excitatory effects of hydroxyzine. The in- 
plications of this synergistic action will 
be discussed. 
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SUBSTANCE A: A HYPERTENSIVE POLYPEPTIDE FROM 

PLASMA PROTEIN. E.J.Walaszek and C.G. Huggins 

(intr. by L. Peters) Dept. of Pharmacology, 

Kansas Univ. Med. School, Kansas City, Kansas. 
Previous studies in this laboratory have in- 

dicated that a pharmacologically active sub- 

stance can be formed by incubating a globulin 





fraction of plasma protein with & amylase (Proc. 


Soc. Expt. Biol. Med. in press). The formation 
of the active substance can be inhibited by a 
specific # amylase inhibitor but not by a tryp- 
sin inhibitor. It produces a hypertensive re- 
sponse in cats, dogs, rabbits and chickens. It 
stimulates the isolated guinea pig ileum, rat 
uterus, rabbit jejunum, hen rectal caecum and 
cat carotid arterial strip. Its lack of iden- 
tity with bradykinin, vasopressin, oxytocin, 
darmstoff and Substance P has been demonstrated 
conclusively. Provisionally this polypeptide 
has been named Substance A. Its partial puri- 
fication was accomplished by adsorption on ac- 
tivated charcoal and subsequent elution with 
glacial acetic acid. A further 5-fold purifi- 
cation was accomplished by means of chroma- 
tography on a carboxymethyl cellulose column 
using the gradient elution technique with am- 


monium acetate solutions (0.02M, pH 6.0 to 0.mM, 


pH 7.0). Spectrophotometric measurements at 275 
mu revealed that three distinct fractions were 
obtained by this procedure. One of these frac- 
tions possessed biological activity when assay- 
ed on the isolated guinea pig ileum. Further 


studies concerning the characterization of puri- 
fied Substance A and a comparison of its proper- 


ties with those of other known vasopressor 
polypeptides will be presented. 
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RELATIVE ORAL AND PARENTERAL POTENCIES 
OF ANILERIDINE AND MEPERIDINE. 8. L, 

llenstein* oude. Division 
of Clinical Investigation, Sloan- 
Kettering Inetitute, New York, N. Y. 

In a previous study (J, Pharm, and 

e erap, 122:81A, Jan. 1958), we 
found that 30 mg of anileridine was 
equivalent in analgesic potency to 80 
mg of meperidine and 10 mg of morphine 
when the druge were administered I. M. 
to cancer patients with chronic pain. 
The present study wae set up to deter- 
mine the relative potency of aniler- 
idine and meperidine by the oral route 
of administration and to determine the 
relative oral ve parenteral potencies 
of each of these drugs. The 38 patients 
included on the study received each of 
five medications administered in a ran- 
domized order. The druge used were: an 
I.M. dose of anileridine (30 or 40 mg), 
two oral doses of anileridine (25 and 
50 mg) and two oral doses of meperidine 
(50 and 100 mg, or 100 and 200 mg). 
Double blind conditions were obtained 
by administering both a capsule and an 
injection, one of which was a blank. 
In a total of 66 patient comparisons, 
anileridine was found to be equipotent 
by either route of administration. 
Meperidine, on the other hand, appeared 
to be roughly half as effective orally 
as intramuscularly. 
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SYMPATHETIC INFLUENCES rigeey HEMORRHAGIC 
HYPOTENSION. R,P, W; RB t 

RP, Walton,Jr,* and W,L, ace Dept. ef 
Pharmacology, Med, College of South Carolina, 
Charleston, 

Aortic pressure levels in the range of 35 
mm.Hg were maintained by controlled hemorrhage 
in open-chest dog preparations under pentobar- 
bital anesthesia, Heart force (Am,J,Physiol, 
1872122, 1956) declined in about 60% of the 4 
experiments; force remained at control levels 
or was substantially increased in the other 
experiments, Catechol amine levels (J,Lab, & 
Clin,Med, 47:832,1956) progressively increased; 
mean plasma levels of epinephrine in late 
stages were 24 microgm,/liter (8,E,t3,2) and in 
terminal stages 64 microgm,/liter (8,E.+14,3); 
norepinephrine levels remained much nearer con- 
trol levels. Repeated injections of exogenous 
epinephrine and norepinephrine in doses of 1,0 
microgm,/kgm. showed progressive refractoriness, 
decreasing force and pressor responses being 
associated with decreasing pH values, Ina 
separate series of experiments, the sympathetic 
pathways were interrupted by extra-dural pro- 
caine infusions and by the ganglionic blocking 
agents hexamethonium and mecamylamine, followin 
which the same hemorrhagic procedures were 
carried out as before; sympathetic manifesta- 
tions were then significantly less than in the 
series with unmodified hemorrhage, 
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ISOPROTERENOL VASOPRESSOR AND VASODEPRESSOR 


EFFECTS. De Te Walz and Ge De. Mae Davies 
(intr. by T. Koppanyi). Dept. a 
Georgetown Univ. Med. and Dental Schools, 
Washington, De Ce 

In two preliminary papers (J. Pharmacol. 
Therap. 122:81A, 1958; Fede Proce 172390, 
it has been reported tha’ usual vasodepres- 
sor response to isoproterenol could be changed 
into a pressor response with the aid of variouw 
sympathomimetic amines. Further work in dogs 
and cats under nembutal or chloralose anes- 
thesia was undertaken to either refute or 
corroborate the identity of the mechanism 
responsible for blood pressure responses to 
isoproterenol with the pressor and depressor 
responses to epinephrine. For this purpose, 
besides phenylephrine, four compounds were 
employed: the adrenergic excitatory blocking 
agent, Dibenamine; the adrenergic inhibitory 
blocking agent, 1-(3',l'-dichlorophenyl)-2- 
isopropylaminoethanol ; the ganglionic blocking 
agent, hexamethonium; and the adrenergic po- 
tentiating agent, cocaine. The results obtained 
with the aid of these four compounds strongly 
indicate that both the fall in blood pressure, 
normally induced by isoproterenol, as well as 
the excitatory response observed with this 
compound after phenylephrine, can be equated 
with the diphasic responses seen with e 
nephrine. (Aided in part by Grant B-! 
Natl. Insts. of Neurological Diseases and. 
Blindness, PHS.) 
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1806 
ANTAGONISTS OF CATALEPSY PRODUCED BY IS0- 
CORYDINE. Russell A, Waud and Kam-Hay Lam*, 
Dept. of Pharmacology, University of Western 
Ontario Medical School, London, Canada. 
Isocorydine was isolated from Dicentra 
canadensis by the method of Manske, Can, Jour. 
Research, 7: 258, 1932. When injected intra- 
mscularly into cats in a dose of 25 mg./Kg. it 
produced catalepsy, salivation, tremors, 
plaintive mewing, howling, terror, fright, 
hostility, hallucinations and other signs in- 
dicative of intense emotional disturbance. 
Larger doses produced hyperkinesis and con- 
yvulsions. The degree of catalepsy was deter- 
mined by the length of time the animal remained 
suspended by its front paws on a bar. As these 
effects resemble the catatonic type of schizo- 
phrenia seen in humans the animals were treated 
with various drugs in an attempt to find one 
which might be of value in the treatment of 
catalepsy and other symptoms associated with 
it. Diethylamino-ethyl phenothiazine hydro- 
chloride "Diparcol" (40-80 mg./Kg.) exhibited a 
definite antagonism to catalepsy and hostility. 
Pentobarbital "Nembutal" in hypnotic doses 
overcame or modified most of the signs, 
including the catalepsy and convulsions. 
Atropine in large doses (2 mg./Kg.) reduced the 
salivation, plaintive mewing and howling, but 
had little effect on the other signs. Drugs 
found to have practically no antagonistic 
effects in the doses given were: methsuximide, 
phensuximide, diphenylhydantoin, amphetamine, 
adaphinine, nalorphine, methyl ethylglutarimide 
and chlormethazanone,. 
Supported by N. R. C. Ottawa, Canada. 


1807 
METABOLISM OF HEROIN AND TOXICITY OF ITS BIO- 
TRANSFORMATION PRODUCTS. E. Leong Way, J.M. 
Young* and J.W. Kemp*. Dept. of Pharmacology, 
U. of Calif. Med. Center, San Francisco, Calif. 
The rate of disappearance of diacetylmor- 
phine (heroin) in mice was determined after 
intravenous injection of a near-lethal dose of 
the compound. Analyses were made from aliquots 
of total animal homogenates. Heroin was found 
to be practically completely metabolized with- 
in 20 minutes, its biologic half-life being 
about 2 minutes. There was rapid appearance 
of a metabolite, 6-monoacetylmorphine (MAM) 
which reached a peak level at about 5 minutes. 
Within a short interval a second metabolite, 
morphine, appeared and reached a peak level 
between 10 to 20 minutes. A significant amount 
of morphine was present at 40 minutes, at 
which time the animal appeared to be still ex- 
hibiting morphine-like effects. After sub- 
cutaneous administration of diacetylmorphine, 
similar changes were observed excepting that 
there was a slower disappearance of all three 
compounds and more prolonged pharmacologic 
effects. The toxicity of the three compounds 
after subcutaneous, intravenous and intra- 
cerebral administration suggests that heroin 
is transported in the blood as MAM and pene- 
trates the central nervous system primarily as 
such. This would further suggest that a large 
part of the pharmacologic effects of heroin are 
exerted by MAM and/or morphine. (Supported by 
— Institutes of Health, Research Grant 
39). 
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SUBSTRATE SPECIFICITY OF BRAIN AMINE OXI- 
DASE OF SEVERAL MAMMALS, Norman Weiner 
(intr. by P. Hagen). Dept. of Pharmacology, 
Harvard Med, School, Boston, Mass, 

The activity and substrate specificity of brain 
amine oxidase of dog, cat, rat, mouse, and rabbit 
have been studied. Substrates included n-amyl- 
amine, isoamylamine, phenylethylamine, phenyl- 
ethanolamine, tyramine, dopamine, norepinephrine, 
epinephrine, tryptamine, and 5-hydroxytryptamine. 
In all species, the branched-chain aliphatic isoamyl- 
amine was more readily oxidized than its straight 
chain isomer. {6-Phenylethylamine and B-phenyl- 
ethanolamine were poorly oxidized in all species 
except rabbit. Tyramine and dopamine were the 
most rapidly oxidized substrates for all species. 
Catecholamines with a 6-hydroxy] group in the side- 
chain were more resistant to attack by amine oxi- 
dase. Tryptamine is oxidized by dog, rat and 
mouse brain at rates intermediate to those for 
phenylethylamines and catecholamines, In the cat, 
there is essentially no oxidation of tryptamine or 
5-hydroxytryptamine. In the rabbit, the rate of 
tryptamine oxidation is approximately the same as 
that of phenylethylamine. In all species except 
rabbit the rate of oxidation of 5-hydroxytryptamine 
exceeds that of tryptamine. Thus, rabbit brain 
amine oxidase differs from brain amine oxidase of 
the other species in being less able to oxidize ring 
hydroxylated aromatic compounds as compared 
with non-hydroxylated analogs. 


1809 
AMPHETAMINE TOXICITY IN RATS SUBJECTED TO 
AVERSIVE STIMULATION. Bernard Weiss and 
Victor G, Laties (intr. by Louis Lasagna). 
Division of Clinical Pharmacology, Dept. of 
Medicine, Johns Hopkins University School of 
Medicine, Baltimore, Md. 

Rats subjected to exteroceptive electric 
shock on a schedule similar to that used in 
avoidance training were found to die at much 
lower doses of amphetamine (benzedrine sulfate) 
than control rats. Five dose levels were used 
with each condition, with 9 rats randomly as- 
signed to each of the 10 doses. For the 
shocked animals, these doses were 1.8, 2.3, 
3.0, 3.9, and 5.1 mg/kg. For the control rats, 
they were 36.3, 39.9, 43.9, 48.3, and 53.1 
mg/kg. A 1.6 ma, shock lasting for .45 secs. 
was delivered every 8 secs. to the experimencal 
group for 3 hours following injection. The 
LD50 was 2.9 mg/kg for the shocked group and 
49.5 mg/kg for the non-shocked group. Mice 
also show an increased susceptibility when 
exposed to these conditions. (Supported by 
USPHS Grant B-865 (C2)). 
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THE EFFECT OF DIPHENYLHYDANTOIN ON THE SECRE- 
TION OF ACTH IN RATS. Herbert Wells,” Elliot 
A. Mil * and Paul L. Munson. Biological 
Research Labs., Harvard School of Dental Med., 
and Dept. of Pharmacology, Harvard Med. School, 
Boston, Mass. 

In essential confirmation of Woodbury, a 
single i.p. injection of diphenylhydantoin 
(DPH), 100 or 200 mg/kg, into young male rats 
was found to result in a fall in adrenal ascor- 
bic acid 4 hours later, indicating an increased 
rate of secretion of ACTH. The response to DPH 
was lost, however, after daily administration 
for 7 days, an observation similar to that pre- 
viously reported with morphine and reserpine. 
In rats chronically pretreated with DPH, the 
effect of ether inhalation and of a subconvul- 
sive dose of pentylenetetrazol (15 mg/kg i.p.) 
on adrenal ascorbic acid was significantly 
although only partially inhibited, and the 
effect of histamine HCl (20 mg/kg i.p.) was not 
affected. These results suggest a rather ten- 
uous interference by DPH with the stress re- 
action at the level of the central nervous sys- 
tem rather than a decreased sensitivity of the 
adrenal cortex to endogenous ACTH. The adrenal 
glands of rats injected with DPH daily for 7 
days did not weigh significantly more or less 
than controls, indicating that DPH does not 
alter the normal "basal" rate of secretion of 
ACTH. An attempt will be made to harmonize 
these observations with the somewhat conflict- 
ing reports from other laboratories. (Supported 
in part by a grant (G2845) from the National 
Science Foundation. ) 


1811 
THE PRESYNAPTIC ACTION OF d-TUBOCURARINE AND 
FLAXEDIL AT THE NEUROMUSCULAR JUNCTION. Gerhard 
Werner. Dept. of Pharmacology, Cornell Univ. 
Med. College, New York, N.Y. 

The injection of 3-OH phenyl trimethyl or 
triethyl ammonium ion into the arterial cir- 
culation of cat gastrocnemius muscle causes 
single nerve volleys to elicit matched repeti- 





tive activity in muscle fibers and corresponding 


ventral root filaments. Previous work (Riker, 


et al., Jour. Pharmacol. & Exp. Therap.,121: 286, 


1957) has indicated that this post activation 
repetition is of presynaptic origin. Present 
work has established that d-tubocurarine (dIC) 
and Flaxedil readily abolish the 3-OH PTEA e- 
voked repetition in both neural and myal com- 
ponents of matched elements. The doses of 
aTC and Flaxedil sufficient to suppress this 
repetition in nerve and muscle are consider- 
ably below those necessary to cause a thres- 
hold depression of neuromuscular transmission. 
For dIC, 3-5 microgm./kgm. i.a. may abolish 
nerve and muscle repetition for as long as 30 
minutes; for Flaxedil, 5-10 microgm./kgm. i.a. 
exerts a similar effect. A dose of Flaxedil 
threshold for blockade of neuromuscular trans- 
mission, suppresses the repetitive responses of 
nerve and muscle for 80-100 minutes. It is 
concluded that the presynaptic structure re- 
sponsible for the generation of repetitive 
activity is highly susceptible to depression 
by curariform drugs. This focus of curare 
action must be considered in the interpreta- 
tion of experiments utilizing curare to ana- 
lyze the transmission process. 
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1812 itt 
COMPARISON OF PHYSOSTIGMINE AND ADRENERGIC 
DRUGS IN ANTAGONIZING THE ERG PATTERN OF CNS 
DEPRESSANTS. Richard P. White and Louis D, 
Boya,jy. (intr, by Aaron Ganz). Div. of Phar. 
macology, Univ. of Tenn. Med. Units, Memphis, 

EEG depression produced by chlorpromazine 
in the cat is reversed by physostigmine, but 
not by amphetamine(EEG Clin. Neurophysiel. 9; 
191, 1957). It seemed of interest to ascer- 
tain whether these findings applied to relate 
drugs. Electroencephalograms were recorded 
from unanesthetized rabbits. The EEG and be. 
havior of the animals were used as an index of 
sedation and hypnosis. The drugs were given 
i.v. and are expressed herein as mg/kg doses, 
The following were used to produce an EEG de- 
pression: pentobarbital(10-25 mg), chlorpro- 
mazine(2 mg), and meprobamate(0-1)0 mg). 
Physostigmine(0.2-0.l) mg) always reversed the 
EEG depression induced by these drugs. Simi- 
larly, d-amphetamine(3-5 mg) reversed the pen 
tobarbital induced EEG "sleep" pattern in 6 of 
7 animals but failed(3-5 mg) to change the de- 
pression produced by chlorpromazine. Meproba- 
mate(85-140) often blocked(3 animals) the EM 
effects of d-amphetamine(2-5 mg) or incom- 
pletely inhibited d-amphetamine effects(2 ani. 
mals). However, in 6 animals given meproba- 
mate(0-100), d-amphetamine(3.5-5 mg) evoked 
an EKG arousal. A few observations indicate 
that methamphetamine and evhedrine act similar 
to d-amphetamine. Likewise, prochlorperazine 
and perphenazine resemble chlorpromazine. 
Phenaglycodol, benactyzine, hydroxyzine, and 
diphenhydramine are also being compared with 
chlorpromazine in these experiments. 





1813 


SOME PHARMACOLOGICAL PROPERTIES OF SKF NO. 55151, 
A POTENT PARASYMPATHOLYTIC AGENT. J. Gordon 
Wilfon and Edward Macko (intr. by Paul A. 
esear’ elopment Division, 
Smith Kline and French Laboratories, Phila, Pa, 
In the course of investigating tropane ana- 
logues for anti~"Tremorine", antichlo 
and CNS activity, it was noted that SKF No,5l5 
9-Methy1-3-ox0-9-azabicyclo-/3.3.1/-nonan-7-71 
benzilate maleate, exhibited a marked degree 
of potency. A number of experiments were cone 
ducted in which atropine, scopolamine and/or 
benstropine were used as the basis for compari 
SKF No, 5515=I was found to be approximately 
three times as effective as benztropine in a 
bolishing "Tremrine"-induced tremors in mice, 
In isolated tissue studies, SKF No. 5515-1 exe 
hibited approximately the same order of activity 
as scopolamine and was slightly more active tha 
atropine. SKF No, 5515=I was approximately 10 
times as potent as scopolamine ami equipotent 
with benztropine in terms of mydriatic and anti 
sialogigic activity in mice. SKF No. 5515=I 
and atropine were equipotent as measured by th 
inhibition of the depressor responses of blood 
pressure produced by "Furmethide" and peripheral 
vagal stimlation in the pentobarbitalized dog, 
SKF No.5515-I and atropine were considerably 
more active than benstropine in this respect. 
In unanesthetized dogs, SKF No. 5515-1, atropin 
and benztropine produced similar behavioral 
effects and autonomic changes. Acute intravans 
toxicity studies in mice indicate SKF No. 55151 
to be approximately 1/2 as toxic as benstropin 
and approximately twice as toxic as scepolamim. 





|| PHARMACOLOGY 





“¢ 
5s 


Biatiita 


te 


1814 
GAMMA IRRADIATION ON RAT WHOLE 
BLOOD CHOLINESTERASE. M. W. Williams 
(intr. by W.H. Macmillan). Dept. of Pharma- 
cology, Univ. of Vermont Med. School, 
Burlington, Vt. 

Rat whole blood cholinesterase levels were 
followed electrometrically for ten days follow- 
ing whole-body trwndiitien with 300 and 600r 
gamma rays from a Co" source. Choline ster- 
ase activity was significantly depressed in both 
groups after the third day, reaching its lowest 
observed levels on the tenth day. The toxicity 
of acetylcholine bromide was significantly 
greater to mice nine days after 300r of whole- 
body gamma irradiation than in non-irradiated 
controls as indicated by the intraperitoneal 
LDsq which was 294 mg/kg prior to, and 
235 mg/kg after, irradiation. 


1815 


EFFECT OF ADRENALECTOMY ON THE PATTERN OF SODIUM 
AND POTASSIUM EXCHANGE IN THE RENAL TUBULE OF 
THE RAT. H. E. Williamson*, T. W. Skulan* and 
F, =. Shideman. Dept. of Pharmacology and Tox- 
icology, Univ. of Wisconsin, Madison. 

The method of Malvin, Sullivan and Wilde (‘The 
Physiologist 1: 58, 1957) for localization of 
tubular functions was adapted to the rat for 
these studies. Male rats weighing approximatedy 
400 g were adrenalectomized and received a nor- 
mal diet and 0.9% saline ad lib. "xperiments 
were performed on the 4th postoperative day, a 
time when endogenous adrenal steroids were de~ 
pleted but before maximum effects of adrenalect- 
omy occurred. Comparison of the tubular pattems 
of exchange in these animals with intact animals 
showed that the proximal concentration of sodium 
was elevated whereas the distal level was un- 
altered. Potassium concentration was found to 
be decreased in all segments of the tubule when 
compared to control animals. PAH wes not affect- 
ed while creatinine concentration was somewhat 
reduced in the proximal area indicating a lesser 
Yeabsorption of water. Desoxycorticosterone, 
administered in two doses subcutaneously in oil 
2 hours prior to the experiment and at the time 
when the animal was anesthetized, caused a re- 
duction of the proximal concentration of sodium 
to control levels. However, the alteration in 
the pattern of potassium exchange caused by ad- 
renalectomy was not affected. 
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MODIFICATION BY SARIN AND ANTAGONISTS OF 


voltage threshold for sustained inspiration was 
more susceptible to elevation by intravenous 
injection of Sarin than that for sustained 
apnea or active ion, Increasing the dose 
abolished 


despite persistence of spontaneous ventilation, 

Oximes (2=PAM, TMBl and DAM) in small doses 

(5 D+ ayn cnn comple 

thresho: or sustained inspiration rected 

large doses (50 mgm/kgm) increased slightly the 
threshold for sustained inspiration but had no 

consistent effect on that for sustained apnea, 


1817 

“SINGLE ANIMAL" HEART-LUNG-HEAD PREPARATION FOR 
CAT AND MONKEY. K, M, Wilson, V. J. Ciminello, 
W.H (intr. by K. K. Kimura). Army 

emical Center, Maryland 

These preparations consist of "isolated 
heads" perfused with homologous blood from the 
heart and lungs. The technique is economical, 
avoids the use of foreign blood and allows con- 
trol of perfusion constants. The dorsal and 
ventral neck muscles are resected, the trachea 
cannulated, the carotids mobilized and the 
cleidomastoideus with attached jugular veins 
separated, Through a mid-line thoracotomy, the 
aortic arch and superior venacava are freed and 
the left subclavian temporarily anastomosed 
first to the left and then to the right carot- 
ids, Next, the anastomosis is transferred to 
the brachio-cephalic and a ligature laid between 
this vessel and the left subclavian. The supe- 
rior venacava is connected to a reservoir and 
the azygos tied; the vertebrals are then occlud- 
ed at C-2 and the aortic ligature tightened. 
After amputation at C-3, the head is placed over 
the reservoir and 50 or 60 cc of blood are dis- 
placed from the body by Dextran perfusion 
through the left subclavian. The inferior vena- 
cava is then tied, the heart and lungs removed 
from the thorax and placed in a warmed funnel. 
An external shunt on the arterial side is con- 
nected to an auxiliary pump, heating coil and 
variable "vascular" resistance. This technique 
has been used successfully in cats and monkeys 
as will be demonstrated in a film with illus- 
trative experiments. 








Wilson 


1818 
THE USE OF 5-FLUOROURACIL FOR CARCINOMAS OF THE 
BIADDER. W. L. Wilson*, T. Deren* and L. C- 
Mills. cal College, Philadelphia, 
Pennsylvania. 


Previous reports (Curreri et al, Can. Res. 
18:),78, 1958 and Wileon, Med. Rec. & Amn. 51: 
829, 1958) have indicated that the fluorinated 
pyrimidine, 5-fluorourecil, has definite anti- 
tumor activity. We have used the dose level 
of 15 mg/kg ideal body weight daily for 5 days. 
Toxicity has been observed but has not been a 
serious problem. The patients utilised for 
the study include those with mltiple recurren- 
ces in whom the drug was utilised after repeat- 
ed resections and patients with non-resectable 
lesions. There has been a remarkable regression 
of symptoms of urgency, frequency, hematuria, 
etc. Also marked objective improvement as 
demonstrated by actual tumor measurement or 
cystograms demonstrating shrinkage of the 
mass has been seen. 


1819 
ELECTROCARDIOGRAPHIC RESPONSE OF ATHEROSCLEROTIC 
RABBITS TO BREATHING 10% OXYGEN. Martin M. 
Winbury, Joanne K. Wolf*, Lorraine M. Hausler*, 
M. T. I. Cronin®. Dept. of rmacology, 
r Orp., ield, N. J. 

These studies demonstrate an ECG response to 
10% oxygen in atherosclerotic rabbits suggestive 
of coronary insufficiency. Dutch belted, mle 
rabbits were fed a 2% cholesterol diet and 
periodically subjected to anoxia tests (10% 
oxygen). No significant ECG changes were noted 
in 39 control animals but, after 75 days on 
cholesterol, 52% of the 28 test animals showed 
a itive anoxia test (ST segment depression). 
After days on diet, 87% of the animls were 
positive to anoxia. All animals, both positive 
and negative to anoxia, had severe athero- 
sclerosis involving the aorta, coronary vessels 
and, in many cases, the valves of the heart. 
Pretreatment of animals with nitroglycerine, 
5-40 mg./kg., or aminophylline, 10 mg./kg., 
i.v., before the anoxia test did not prevent 
the positive response. Three of the animls 
with @ positive anoxia response were removed 
from cholesterol after 150 days, and the 
positive response continued for at least another 
90 days; after 150 days off cholesterol the 
positive response disappeared. Even though the 
ECG response to anoxia disappeared on with- 
drawal of cholesterol from the diet, there 
appeared to be no obvious regression of the 
lesions. 
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1820 
EFFECTS OF DESOXYCORTICOSTERONE ACETATE (DOA) 
ON SKELETAL MUSCLE AND BRAIN ELECTROLYTES I 
EVISCERATED RATS, C, Dean Wi and Dixo 


Woodbu Dept. of Pharmacology, Univ. of Vial 
Salt lak City, Utah, 

Male white rats were partially evisceratej 
by bilateral nephrectomy and adrenalectomy, an 
complete removal of the digestive tract from 
the lower esophagus to the rectum. F 
surgery, one group of the animals was treated 
with DOCA and a control group was injected wit) 
an equal volume of the DOCA suspension mediua, 
Six hours later the animals were sacrificed by 
exsanguination and samples of plasma, brain, 
and skeletal muscle were obtained and subse. 
quently analyzed for water, chloride, potassim, 
and sodium, Compared to the controls, the Dy 
treated animals exhibited a marked decrease in 
intracellular sodium concentration in both 
brain and muscle, Intracellular potassium cop. 
centration increased slightly in brain and de. 
creased slightly in muscle, Intracellular 
water was slightly decreased and chloride spay 
was slightly increased in the treated animals, 
These data confirm the results of other invest 
igations on brain electrolytes. However, the 
data on skeletal muscle differs significantly 
from the usual observation in intact rats that 
intracellular sodium accumulates during treat 
ment with DOCA, Thus, a direct effect of this 
steroid to decrease intracellular sodium conce| 
tration in skeletal muscle has been demonstra. 
ted. (*Predoctoral Fellow, N.I.H. Supported 
by Grant B-381, N.I.H.) 
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INTERACTION OF METHYLPHENIDATE AND TWO RESER- 
PINE ESTERS ON MORPHINE ANALGESIA. L.B.Witkin 
and Marie Maggio (intr.by A.J.Plumer). 
“Research Dept.,CIBA Pharmaceutical Products 
Inc., Summit, N.J. 

The D'Amour-Smith technique has been elab- 
orated upon to include a stable, high intensi- 
ty radiant heat source consisting of a DC 
powered concentrated-arc lamp (100 watts) in 
an appropriate housing provided with filteri 
to attenuate radiation in the UV and visible 
spectrum. Analgetic activity was determined i 
duplicate in groups of 10 mice before and ever 
15 mins for 2 hrs after the administration of 
the drug or drug combinations under study. The 
ADso (analgetic dose 50) for morphine sulfate 
was determined alone and 2 hrs after the sub- 
cutaneous administration of 2.5 mg/kg of syro 
singopine(Su-3118),the carbe 
ester of methyl reserpate and Su-5171, methyl- 
18-0(3-dimethylamino benzoyl)reserpate. In 
addition the of morphine sulfate was de- 
termined as above with each of the reserpine 
esters in combination with 5.0 mg/kg methyl- 
phenidate. None of the compounds studied 
except morphine when given alone produced any 
significant alteration of the pain threshold 
Both reserpine esters produced a significant 
antagonism to morphine analgesia. Addition of 
5.0 mg/kg methylphenidate caused a reversal of 
the reserpine ester antagonism to morphine 
which appears to be due to potentiation of 
morphine. 
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1822 
COLLAGEN DEGRADATION IN INVOLUTING UTERUS. 
J. F. Woessner,Jr. (Intr. by Ralph Jones,Jr.). 
foward Hughes Medical Institute, Miami, Fla. 
Collagen disappears rapidly (2k-hr. half- 
life) during the post-partum involution of rat 
uterus (Harkness, J. Physiol. 132, 502, 1956). 
The present study helps to elucidate this pro- 
cess. Rat uteri were removed at intervals — 
after parturition, homogenized in 0.9% NaCl, 
and fractionated into insoluble, salt-soluble 
and dialyzable fractions. Almost all of the 
collagen (calculated from hydroxyproline con- 
tent) was in the insoluble fraction and de- 
creased at the expected rate. ‘The proportion 
of collagen in the soluble fraction (< 1%) in- 
creased to a max. 48 hrs. post-partum. The 
dialyzable fraction contained a considerable 
amount of hydroxyproline, entirely in the free 
state. This hydroxyproline showed an increase 
of 600% cf. to nulliparous controls and 
reached a max. about 60 hrs. post-partum. As 
much as 2.5% of the total uterine hydroxypro- 
line occurred as the free imino acid. During 
the first 72 hrs. post- » serum hydroxy- 
proline (also in the free state) was signifi- 
cantly elevated (8.8 pg./mg. cf. to 6.3). 
Urinary hydroxyproline showed no increase. 
Uterine homogenates digested collagen markedly 
at pH 3-4 (37°C.) but had little effect on 
heat-denatured collagen at pH 7. The uterus 
contained appreciable levels of prolidase and 
prolinase. These data suggest that collagen 
is completely degraded within the uterus, 
liberating hydroxyproline which is then re- 
moved by the blood. 


1823 


ROLE OF CARBONIC ANHYDRASE IN THYROID FUNCTION, 
Dixon M, Woodb George R, Heni 

Karler”, pt. of Pharmacology, Univ. of Utah, 
Salt Lake City, Utah. 

The presence of carbonic anhydrase in well- 
perfused thyroid glands has been demonstrated 
by the assay method of Meldrum and Roughton (J, 
Physiol, 80:113, 193) in the following species 
of animals: rat, 60-100 units/gm; rabbit, 200- 
220 units/gms guinea pig, 60-70 units/gms and 
dog, 30-0 units/gm, Acetazolamide inhibited 
the activity of thyroid carbonic anhydrase in 
both intact and hypophysectomized rats, Aceta- 
zolamide given to nephrectomized rats in doses 
of 5, 10, and 20 mg, progressively decreased 
enzyme activity and progressively increased h- 
hour 1231 uptake. In propylthiouracil-treated 
rats, the thyroid/serum (T/S) iodide ratio also 
increased with increased acetazolamide doses, 
In a dose of 100 mg/kg, acetazolamide further 
decreased enzyme activity but the 7132 uptake 
and T/S ratio were less than at lower doses, 
The total carbonic anhydrase activity in the 
thyroid gland appeared to parallel the function- 
al state of the gland; thus the activity was 
decreased in hypoplastic (hypophysectomized) ard 
increased in hyperplastic (propylthiouracil- 
treated) glands. These data indicate that the 
carbonic anhydrase is present in the cellular 
part of the thyroid follicle and that it ap- 
pears to be involved in the mechanism whereby 
the thyroid gland accumulates iodine, 
(Supported by Grant B-381, N.I.H.) 
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INHIBITION OF THE DEPRESSOR ACTION OF EPINEPH- 
RINE BY CHOLINERGIC DRUGS. Robert A. Woodbury 
and Roger Hiatt.* Dept. of Pharmacology, 
niv. of Tenn., Memphis. 

In dogs where adrenergic blockade had been 
established with phentolamine, neostigmine Br 
0.08 mg./kgm., pilocarpine HBr 0.5 mg./kg., or 
methacholine 0.0 mg./kg. practically elimi- 
nated the depressor activity of eprinephrine. 
Depressor activity, however, can still be 
evoked by papaverine or nitrites. Atropine 
sulfate 2 mg./kg. re-established the depressor 
activity of epinephrine. A few observations 
indicate that these cholinergic drugs do not 
remove the uterine inhibitory and bronchiole 
dilating activity of epinephrine. Additional 
studies show that isoproterenol no longer 
lowered blood pressure following these cholin- 
ergic drugs. In fact it markedly elevated the 
blood pressure in dogs where adrenergic block- 
ade had not been produced. Atropine re-estab- 
lished the depressor activity of isoproterenol. 
(K. Fromherz. Experimentia 2, 146, 1946). A 
revision of the present concepts of the rela- 
tionships between adrenergic and cholinergic 
receptors will be discussed. 





1825 
EXTRACTION AND ASSAY IN VITRO OF AN 
"ACETYLCHOLINE RECEPTOR(?)"'. D. W. Wool- 
ley. Rockefeller Institute, New York. 
~The design and rationale of the ex- 
periments followed that previously given 
for the serotonin receptor substance. 
The acetylcholine receptor substance was 
taken to be a material which rendered 
acetylcholine (ACh) soluble in fat sol- 
vents in the presence of Ringer's +Ca™", 
in other words a substance for the 
transport of Cat+ through the lipoidal 
cell membrane as outlined earlier. A 
substance which rendered ACh extractable 
into butanol from Ringer's, and re- 
extractable from butanol into dilute 
acid, was found in animal tissues known 
to respond to acetylcholine. It was ex- 
tracted with cold chloroform-methanol 
and determined quantitatively in a va- 
riety of tissues. Richest source was 
duodenum but leg muscle, spinal cord, 
brain, and certain insects were good 
sources. Considerable purification of 
the active material from bees, spinal 
cord, and duodenum was achieved by sol- 
vent fractionation and chromatography. 
The substance was soluble in various fat 
solvents and behaved like a phosphatide 
although purified known phosphatides 
were inactive. 








Wykes 

1826 
A SCREENING METHOD FOR THE RAPID DETECTION OF 
MONOAMINE OXIDASE INHIBIRORS IN VITRO. Arthur 
A. Wykes*, Yvonne C. Gladish* and J. D. Taylor. 
Dept. of Pharmacology, Abbott Labs., No. 
Chicago, I11. 

The screening method is based upon the pro- 
duction of a dark brown pigment through the 
action of the enzyme monoamine oxidase (MO) on 
the substrate serotonin; the pigment does not 
appear when the enzyme is entirely inhibited by 
compounds such as iproniazid, JB-516, harmaline, 
choline p-tolyl ether, etc. Graded levels of 
inhibitors produce corresponding graded respon- 
ses in pigment formation. Mitochondria iso- 
lated by differential centrifugation from rat 
liver homogenates in 1/15 M phosphate buffer 
at pH 7.2 serve as a source of the MO. Com- 
pounds are dissolved in 1/15 M phosphate 
buffer and tested at a final concentration of 
10-9 M or 20 mg/L. Reaction mixtures contain- 
ing the enzyme, phosphate buffer solution, and 
inhibitors are pre-ircubated in beakers at 37° 
C. in a Dubnoff shaker bath for 15 minutes be- 
fore the serotonin substrate is added. After 
two hours pigment formation in the samples is 
compared by visual inspection with pigment for- 
mation in controls and in standards containing 
iproniazid at 10-4 m and 1075 M. Several 
hundred compounds have been screened by this 
simple enzyme method. Correlation of test 
results with manometric and animal methods will 
be discussed. 








1827 


OBSERVATIONS ON THE DEPILATORY EFFECT OF VARI- 
OUS FATTY ACIDS IN LABORATORY ANIMALS. Sei 
Yoshimura*, Russell F. Krueger* and D. M. Green. 
Grove Laboratories Incorporated, St. Louis, Mo. 
The topical depilatory effect of fatty acids, 
saturated and unsaturated, alone and in combina- 
tion, was studied in mice, guinea pigs and 
rabbits. Depilation was produced by the un- 
saturated acids, tiglic, oleic, and linoleic; 
and by mixtures of unsaturated acids. The 
saturated fatty acids, arachidic and stearic, 
were ineffective. Aluminum oleate was effec- 
tive; but sodium oleate was not. Hair loss 
and subsequent regrowth occurred earliest in 
mice and rabbits, latest in guinea pigs. Con- 
tinued application of active fatty acids to 
depilated areas did not prevent subsequent 
hair regrowth. 
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METABOLISM OF AMPHETAMINE~1-cl4 py THE RAT, 
(Introduced by Dre Ae Ee Heming). 
Research and Development Division, Smith Kline 
& French Laboratories, Philadelphia, Pa. 
Knowledge of the fate of amphetamine 
administered to various species of animals has 
been extended recently (Axelrod, 
& Exper. Therap. 109: 62, 1953), yet the 
complete recovery of this compound has not been 


reported. In these studies ponies 99° por 
cl4 [d1-(2-amino-1-phenylpropane-1-C sulfate] 


was administered orally to adult mle rats. 
The distribution of expired, fecal, and urinary 
radioactivity was then followed for 96 hours. 
Since approximately 80 per cent of the label 
appeared in the urine, the urinary radioactiy- 
ity was studied by extractive, hydrolytic, and 
chromatographic techniques. The organic 
soluble, non-phenolic amine fraction did not 

ount for over 20 per cent of the urinary 
c**. Incubation of urine with bacterial 
B-glucuronidase and subsequent extraction for 
total phenolic amines resulted in greater 
recovery of C14 than from urines which had been 
incubated with enzyme inactivated by heat and 
extracted identically, suggesting glucuronide 
formation. Chromatographic separation of 
urinary metabolites will be discussed. 


1829 
EFFMCT OF VOLATILE ANFSTHETIC AGANTS ON RADI- 
AT"D MICE, Howard L. Zauder and Louis R. Orkin, 
Dept. of Anesthesiology, Albert Einstein College 
of Med., New York 61, New York. 

White mice (Webster) weighing 20-25 gms. 
were subjected to 350r, 450r, and 750r doses of 
jonizing radiation, At intervals of 1, 2, 4, 7, 
14, 21, and 28 days following radiation the ani- 
mals were placed in a specially designed cham- 
ber and anesthetised with 1.5% Fluothane, 6% 
diethyl ether, or 7% divinyl ether. 

Sleeping time was not significantly changed 
in the radiated animals as compared with non- 
radiated controls. This would indicate no 
alteration in the ability of the respiratory 
system to handle these agents. At the two 
higher doses of radiation mortality was signifi- 
cantly increased in the post-anesthetic periods 
When animals were subjected to 350r total body 
radiation mortality was significantly increased 
only after the administration of divinyl ether. 





This investigation was supported by the Research 
and Development Division, Office of the Surgeon 
General, Department of the Army, under Contract 
No, DA-49-007-LD-962, 
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1830 
RESERPINE AND BRAIN AMINE LEVELS.J.H. Zimmerman , 


1 ere oon by F.F.Y 
-, CIBA Pharmaceutical Products 


Inc., Sumit, WN. J. 

Examination of brain amine depletion and 
recovery curves following reserpine administra- 
tion has suggested a lack of correlation of the 


intensity of pharmacological effect of the 
Further study of 


levels in the brain. 


1831 
EFFECT OF B-AMINOETHYLISOTHIUR (AET) ON * 
GLUCOSE METABOLISM. G. R. Zins, De. M. Seidel 
and K. P. DuBois. U. S. Air Force Radiation 

o9 ver of Chicago, Chicago. 

As part of a study of the biochemical 
actions of the radioprotective agent, AET, 
measurements were made of its effect on glucose 
metabolism. Doses of 200 to 350 of AET 
dichloride caused a transient hyperglycemia 
followed by a 20 to 35 mg % decrease in blood 
glucose levels of fasted rats during a 5-hour 
period. The hyperglycemic action of 10 mg/kg 
of alpha-naphthylthiourea (ANTU) resulting from 
epinephrine-induced glycogenolysis (DuBois et 
ale, J. Pharmacol. and - Therap. 89:186 

Di?) was bloc ra ce by 200 
mg/kg and significantly reduced by 25 mg/kg of 
MET. AET (200 mg/kg) in normal rats caused 
mobilization of liver glycogen and prevented 
its deposition while failing to antagonize 
ANTU-induced glycogenolysis. AET also in- 
creased the intravenous glucose tolerance in 
rats but did not alter urinary glucose excre- 
tion. AET retained its glycogenolytic action 
in alloxan-diabetic rats but caused an increase 
of 292 mg % in blood glucose levels within 3 
hours. Pretreatment with ergotamine tartrate 
(10 mg/kg) or a combination of hine sulfate 
and pentobarbital sodium (20 mg/kg) reduced the 
hyperglycemic effect. Neither partial pancre- 
atectomy before alloxan nor 800 r of x-irradi- 
ation after AET altered the response. Adrenal- 
ectomized alloxan-diabetic rats failed to 
elicit the hyperglycemic response to AET. 
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THE IN VITRO INHIBITORY EFFECT OF d-LYSERGIC 
ACID (LSD) AND ITS CONGENERS ON HUMAN CHOLI- 


E. K. ee F, F. Foldes, 
> Mercy and Section on 
Anesthesiology, Dept. of Surgery, University 
} Pittsburgh School of Medicine, Pittsburgh, 
It was previously reported that LSD 
et al., Brit. J. Pharm., 10:61,1955) 

and d-2-brom-lysergic acid diethylamide (BOL) 
(Zender and Cerletti, Helvet. physiol. pharm. 
acta, 1:26), 1956) inhibit human plasma 
cholinesterase (PChE). Thompson, however, 
found that LSD had little inhibitory effect on 
human brain (BrChE) and red cell cholinester- 
ase (RChE). The present investigation of the 
inhibitory effect of LSD, BOL and d-lysergic 
acid morpholide (LSM) on the hydrolysis of 
acetylcholine (ACh), butyrylcholine (BuCh) and 
acetyl-$-methylcholine (MeCh ) hmman PChE, 
RChE and BrChE revealed that in contrast to 
the findings of Thompson, ISD and BOL inhib- 
ited significantly both true- and pseudocholi- 
nesterases. With ACh substrate, the Tg 
— of LSD, BOL and LSM for were Poh x 
10-OM, 4.9 x 1 and 1.4 x 1 respective- 
ly. The corresponding values for RChE and 

were one to two orders higher: 1.9 x 
10-5M, 6.8 x M and 1.5.x 10°5M with ROE, 
and 6.3 x 10°°M, 3.0 x 1 and 3.1 x 10°7M 
with BrChE. The values for PChE with BuCh 
and BrChE and with MeCh paralleled those 
found with ACh substrate. 


1832a 
RESPONSE OF NEUROMUSCULAR JUNCTION PREPARATIONS 
TO CHANGES IN OXYGEN AND COo. Evan L. Freder- 
ickson and Eric A. Schenk (intro. by G. Falk). 
ept. o cology and Anesthesiology, Univ. 
of Washington School of Medicine, Seattle. 
Asphyxia of a neuromuscular preparation 
causes (a) an increase in the maximal twitch 
height, (b) an augmented initial response to 
tubocurarine (dtc), and (c) reversal of a (dtc) 
block. To evaluate the effect of hypoxia and 
hypercarbia a tibialis anticus-sciatic nerve 
preparation in cats anesthetized with chloralose- 
urethane was used. The inspired atmosphere was 
controlled by monitoring the oxygen content with 
a Pauling meter. Expired gases were monitored 
for CO2 with an infra-red analyzer. Intermit- 
tent positive pressure with a non-rebreathing 
valve was utilized for controlled ventilation 
through an air tight tracheal cannula. Hypoxia 
has been shown to produce no change in maximal 
twitch height, but it does reverse a (dtc) block. 
Hypercarbia decreases maximal twitch height in 
most experiments. The decreased twitch due to 
hypercarbia is transiently returned to normal 
by edrophonium and epinephrine. Hypercarbia 
produces an increased sensitivity of the prepa- 
ration to (dtc), but has no effect on the course 
of a (dtc) block. 








Schenk 464 PHARMACOLOGY 


18326 
PHARMACOLOGIC EVIDENCE FOR A CARDIAC SPHINCTER. 
Eric A. Schenk and Evan L. Frederickson (intro. 
by T.c. West). Dept. of Pharmacology and 
Anesthesiology, Univ. of Washington Medical 
School, Seattle. 

Evidence has been presented that the major 
mechanism of cardiac sphincter closure in the 
cat is one of intrinsic smooth muscle activity 
(Schenk and Frederickson, Fed.Proc. 17:562, 
1958). The present report deals with the effect 
of epinephrine (E), acetylcholine (Ach), 
Mecholy1 (M), and atropine (A) on the esophagus 
of the cat observed both in-vivo by balloon and 
catheter recording, and in-vitro utilizing a 
modified Trendelenburg preparation. (E) was 
found to constrict lower esophagus, while (Ach) 
and (M) produced relaxation of the circular fi- 
bers of this area and at the same time contrac- 
tion of longitudinal and striated muscle compo- 
nents. (A) was observed to produce contraction 
of the circular muscle of lower esophagus and 
to potentiate the (E) effect at this site. The 
selective segmental action of these drugs out- 
lines a functional smooth muscle sphincter 
mechanism limited to approximately the lower 
one-eighth of the cat's esophagus. 
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HETEROTRANSPLANTATION OF A MOUSE 
LEUKEMIA TO TOTAL BODY X-IRRADIATED 
SYRIAN HAMSTERS. R.A. Adams and A. H. 
Handler. Children's Cancer Research Fndn. 
and Dept. Pathology, Harvard Med. School, 
Boston, Mass. 

Several mouse lymphomas, transplantable 
to normal Syrian hamsters, retain their mouse 
strain specificity (Handler, A.H. and Adams, 
R.A. :Fed. Proc. 16:358, 1957). However, 
AK-4 lymphatic leukemic indigenous to AKR 
mice has failed to grow consistently. This 
report describes the intravenous transplant- 
ation, by orbital puncture, of AK-4 cells as 50% 
suspensions of minced spleen into hamsters 
total body x-irradiated with 1045r (LD79 at 
10 days). Tumor-injected animals died with 
widespread leukemic infiltration, but whether 
animals succumbed to x-radiation or to 
neoplastic disease is indeterminate at present. 
Although in the dosage used AK-4 cells did not 
prolong survival of lethally irradiated ham- 
sters, a few animals injected with normal 
C3H mouse marrow, or with human leukemic 
marrow have survived six months. Details 
and implications of these experiments will 
be presented. This investigation was 
supported in part by a research grant, 
CY3335, from the National Institutes of 
Health, U.S. Public Health Service. 





1834 
HOMOLOGOUS TISSUE REACTIONS FOLLOWING CROSS- 
TRANSFUSIONS OF DISRUPTED LEUCOCYTES. R.H. 
Andresen, C.W.Monroe,* G.M.Hass, D.A.Madden* 
and S. Papadopoulos.* Dept. of Path. and Lab. 
of Surg. Res., Presbyterian-St. Luke's Hospital, 
Chicago, Illinois. 

Previous studies showed that it was possible 
to eliminate inflammation to cross-homografts in 
rabbits by cross-transfusion of blood prior to 
exchange of musculofascial grafts. Further 
studies showed that factors in blood responsible 
for modification of the host-graft interaction 
resided in the celluler fraction regardless of 
blood types. Additional studies showed that 
cross-transfusion cf leucocytes obtained by the 
Kline method elicited tissue reactions identical 
to those obtained following whole blood exchange. 
Present experiments were designed to show 
whether elimination of the homograft reaction 
required intact homologous cells. Twelve pairs 
of rabbits were cross-transfused with cellular 
debris without intact cells recovered from 
leucocytes exposed to distilled water for 30 
minutes. One day following cross-transfusion of 
this preparation, the animals were cross-grafted. 
Two weeks later all grafts on microscopic study 
showed classical homologous tissue reactions. 
Therefore, homologous leucocytes disrupted in 
distilled water prior to transfusion do not 
elicit modification of host-graft interactions. 
The antigenicity of homologous leucocytes under 
these conditions appears to be related to some 
form of intact structure of the cell. 
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THE PRODUCTION OF SHWARTZMAN PHENOMENON IN ig” 
AND ITS POTENTIATION BY GAMMA GLOBULIN. Willis 

Antopol and Chrys Chryssanthou*. Levy Lata 

Beth Israel Hospital. New York City. 

Rabbits with extensive coccidiosis or othe 
latent infection receiving B. proteus endotoxiy: 
(PE) for the production of the Shwartzman 
omenon (J. 61: 337, 1937) showed severy 
prostration and frequent renal and hepatic neg) 
osis. This might be due to circulating antibe 
since rabbits receiving gamma globulin intra 
venously immediately before or after the PE in 
jection reacted similarly. In this experiment, 
females from an inbred strain of C57Bl mice 
were used (a stock showing a low incidence of 
infection when challenged with excessive dose 
of cortisone). Ten mice received 0.5mg E. colf 
endotoxin (CE) intradermally and 50 hours lat 
4 of these showed slight skin hemorrhage; whe 
0.4cc immne human globulin (Squibb) was give 
intraperitoneally 5 minutes before an intre- 
dermal CE injection 9 out of 10 were positive, 
5 showing strong hemorrhagic reactions. CE 
(0.1mg) intradermally produced no skin hemor. 
rhage, but a provocative intraperitoneal dose 
of O.lmg CE 45 hours after the preparatory dom 
produced 20 positive skin reactions in 32 mice, 
Mice receiving both CE and globulin showed pm 
gressive prostration; those surviving recovers 
in 24 hours. The administration of either m 
terial alone caused no obvious toxic symptoms, 
Aided by the Dazian Foundation and Grants H&M 
and H3027 (R1) United States Public Health 
Service. 


1836 
THE EFFECT OF HIGH POTASSIUM INTAKE ON THE DE- 
VELOPMENT OF CERTAIN RENAL AND CARDIOVASCULAR 
LESIONS IN THE RAT. Ritsu Arison” and Herbert 
C. Stoerk. The Merck Institute for Therapeutic 
Research, Rahway, New Jersey. 

Renal and cardiovascular lesions in the rat 
may be produced by a variety of agents. Large 
doses of DOC together with high sodium intake 
can cause renal and myocardial changes. Hyper+ 
vitaminosis D results in renal damage with 
calcification in the myocardium. Lehr has pr 
duced similar lesions using sodium sulfathia- 
zole (J. Mt. Sinai Hosp. 19: 106, 1952). Al- 
though Rosenberg, et at. (J. Clin. Endo. & 
Metab. 12: 666, 1952) reported that the a 
ating effect of cortisone on DOC-induced path 
logic changes was not accompanied by any 
in plasma or muscle electrolytes, we att 
to modify the renal and cardiovascular damage 
produced by various means by controlling the 
intake of cations. Rats maintained on varyig 
concentrations of sodium, potassium, and cal- 
cium were treated with sodium N4-acetylsulfa- 
thiazole according to the procedure of Lehr. 
It was found that rats given large amounts of 
potassium, regardless of calcium intake, pre- 
sented the least pathologic changes. In rats 
given low potassium, mortality was high, and 
was aggravated when fed high calcium diets. 
Similar protection was afforded by potassium it 
rats given large doses of calciferol. It is 
suggested that potassium loss may be a predis 
posing factor in the development of tissue net- 
rosis, and is offset by an increased intake of 
potassium. 
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ATURAL PROVOCATION OF THE DERMAL SHWARTZMAN 
SEE ACTION IN AN INBRED MOUSE STRAIN. W.F. 

TE jndt, and H.A. Schneider (intr. by P.D, 
2 ter). Dept. of Ecology, Rockefeller 
‘Binstitute, New York City. 

Hemorrhagic skin lesions at endotoxin-pre- 
pared sites occur regularly following intra- 
~Byvenous provocation with bacterial endotoxin in 
Bthe inbred BSVS mouse strain. With varying 
frequency, identical reactions occur without 
intravenous provocation. This spontaneous 
reaction meets the requirements of the dermal 
Shwartzman reaction and cannot be ascribed to 
known immunological phenomena. Evidence will 
be presented to support the hypothesis that 
latent infections in the reactive mice are re- 
sponsible for supplying provoking material 





































. under the conditions in the test system. This 

. ‘vee hypothesis is based on bacteriological data 

Re correlating demonstrable infection with the 

itd reactive state, and epidemioligical evidence 

CE ' suggesting that distribution of reactivity is 
enors consistent with that expected from an underlying 
dose infectious process. Further support is given 


by the demonstration of humorally-transported 
substance capable of provoking the reaction in 
suitably prepared mice, and which is present in 
"reactor" plasma only after activation of the 
latent infection. The reactive state is abol- 
ished by chemotherapy with a variety of anti- 
biotics, but returns after a sustained course 
of such treatment, at which time drug-resis- 


& tant bacteria can be demonstrated. 
me 838 

A COMPOSITION OF TRABECULAR AND CORTICAL BONE OF 

best MAN. J. S. Arnold, VA Hospital, San Francisco 

peutie Current data indicates that trabecular or 
spongy bone possesses both greater metabolic 

ne an and renewal activity than does cortical bone. 

Large A comparative study of the composition of tra- 

natal becular and cortical bone from vertebrae and 
femirs of adult humans was performed to provide 

hg data necessary for the understanding of the 

as pre metabolic mechanisms. Slabs of trabecular bone 

hi were freed of contained bone marrow and soft 

Ale tissue under high pressure stream of water. 


& Residual water was removed by centrifugation. 
sTlevi- The volumes of both trabecular and cortical 

the bone samples were determined by their losses of 
pa weight when weighed in water. Water, fat, or-- 
chang ganic and ash contents were obtained weighing 
empted samples before and after drying at 90°C, ether- 
‘a alcohol extraction, and ashing at 580°C, res- 

pectively. The density of trabecular bone was 

aryiM B found to vary from 1.87-1.89 as compared to a 
cale tange of 1.96-1.99 for cortical bone. Ash con- 
ulfa~ Ftents were 1.03-1.07 and 1.14-1.18 gm per cc of 
trabecular and cortical bone respectively. 
Water content of trabecular and cortical bone 
were comparable. Apparently the volume occupied 
rate Bby the greater mineral content of cortical bone 
and Bias occupied by organic material in the trabe- 
tS. cular bone. Consideration of the volumes occu- 
sium it pied by organic, volatile inorganic (C02 space) 
t if Band ash reveal that the volatile inorganic mat- 
erial must be in mich lower concentration in 
le MOE trabecular than cortical bone. These results 
ke @ Bsive little help in explaining the greater ion- 
exchange capacity of trabecular bone. 
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FAILURE OF TUMOR DEVELOPMENT IN SUBCUTANEOUS 
AUTOGENOUS TRANSPLANTS OF METHYLCHOLANTHRENE 
TREATED SKIN OF MICE. Charles A. Ashley, Mary 
Imogene Bassett Hospital, Cooperstown, N.Y. 

Ears of 51 strain A mice were painted 3 times 

each week with 0.6% Methylcholanthrene in ben- 
zene for 6 to 12 weeks. Painting was stopped for 
one week. The skin of the ear was removed and 
transplanted in the same animal to the deep 
fascia of the mid-dorsal region. Similar trans- 
plants were made in normal mice. Animals were 
sacrificed at intervals between 6 and 26 weeks 
following operation. When sacrificed, 25 of the 
34 (74%) animals painted for 12 weeks had well 
developed tumors in the skin of the base of the 
ear or adjacent area; however no tumors were 
identified in the transplanted skin. These 
transplants were studied by serial step sec- 
tions. Reconstruction of histological sequen- 
ces indicated rapid formation of rounded cysts 
lined by thick stratified squamous epithelium. 
The malphigian layer was increased to 4 or 5 
cells in thickness and a granular layer was 
not present. Skin appendages became atrophic. 
The cysts, filled with desquamated cornified 
cells and hair enlarged and usually ruptured 
into surrounding tissues. Secondary cysts con- 
taining these cells and hair but lined by 
phagocytic cells resulted. Marked inflamma- 
tion was then followed by reformation of the 
epithelial cyst. The carcinogen treated trans- 
plants did not differ from those of untreated 
controls. Except for regenerative activity 
associated with rupture and reformation of 
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1840 
ISOTHERMAL - ISODIMENSIONAL POINT OF ELASTIC 
TISSUE, By Laila Galing (intr. 


Zohn and 
by Shields Wrren). New England Deaconess 
Hospital, Boston, Mass. 

Strips of purified aortic elastic tissue 
were dimensionally measured with variable 
temperatures in distilled water (isionic 
point, pH 5.3) at regular intervals during 
their prolonged exposure to 88% formic acid 
(45°C), The dimensions of each strip when 
measured at 25°C remained identical during 
the exposure. Swelling and shrinkage from 
this point were caused by cold and heat re- 
spectively, the amounts of each showing a 
progressive increase with exposure. A 1% 
aqueous solution of elastin was thermally 
tested according to Partridge et al, BIOCHEM. 
J. 61:14:55. The precipitating temperatures 
with variable pH and near-zero ionic strength, 
were plotted, and it was found that at pH 5.3 
precipitation occurred at 25°. Multiple 
curves representing the thermo-dimensional 
response with variable pH were made for 
insoluble elastica which had undergone 
prolonged exposure to formic acid. Points 
were taken which represented the temperatures 
necessary at each unit of pH to cause the 
tissue to have the dimensions of its 
isothermal-isodimensional point. These were 
found to be nearly interchangeable with the 
points representing precipitation of the 
soluble elastin in the graph of Partridge 


et al. 
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1841 
ALTERED PATHOGENESIS OF EXPERIMENTAL (CHOLINE- 
DEFICIENT) CIRRHOSIS FOLLOWING DIETARY MODIFI- 
CATIONS./ B,B.Banson W,Grish nd W.S. 
Hartroft. Dept. of Pathology, Washington 
University, St. Louis, Mo. 

Events leading to cirrhosis in choline- 
deficient rats were described (Hartroft, 1953). 
Using a diet differing from this in protein and 
fat (6% casein, 6% soya protein, 30% Crisco, 
4% corn oil, and 42% sucrose) we encountered an 
entirely different sequence leading however, to 
a similar end-stage. As before, fat accumu- 
lated in parenchyma until fatty cysts developed. 
Nuclei and nucleoli enlarged suggesting hyper- 
polyploidy (Grisham and Banson, 1957), but 
after 3-4 months numerous small cells with 
elongate, vesicular nuclei and small nucleoli 
appeared (oval cells, ductular cells, etc.) 
near small portal spaces and beneath the cap- 
sule, They proliferated and spread through the 
liver surrounding and isolating almost every 
liver cell, About this time large parenchymal 
cells divided to form regenerative nodules. 
Enlarging nodules pushed and compressed oval 
cells peripherally into thin bands. Livers of 
rats pair-fed the basal diet plus 0.5% choline 
chloride were normal. The differences between 
these types of choline-deficient hepatic damage 
at certain stages are profound and exceed 
others ascribed previously to species differ- 
ences, 
ly,S.P.H.S. Pathology Trainee 
2National Cancer Institute Fellow. 

#Supported by U.S.P.H.S. Grant No. C-2548(C3). 


1842 
CHANGES IN NUCLEIC ACIDS FOLLOWING PARTIAL 
HEPATECTOMY IN ANIMALS PREVIOUSLY SUBJECTED TO 
REPEATED X-IRRADIATION. A. D. Barton (intr. by 
A. K. Laird). Div. Biol. and Med. Research, 
Argonne Natl. Lab., Lemont, Ill. 

In previous experiments (J. Biol. Chem. 227: 
795, 1957) we found that administration of 
amethopterin following partial hepatectomy did 
not inhibit the synthesis of desoxyribosenucleic 
acid (DNA), ribosenucleic acid (RNA), or protein 
that take place during liver regeneration. 
However, when amethopterin was administered 
daily for 5 days preceding partial hepatectomy, 
the synthesis of all of these compounds was 
inhibited. In the present experiment adult, 
male rats received 100 r, 250 r, or 400 r whole 
body X-irradiation daily for 5 days before par- 
tial hepatectomy. Each animal received 15 pc 
of orthophosphate-P-- intraperitoneally at 25 
hours and was killed at 28 hours after the oper- 
ation. Measurement of the radicactive labeling 
and of the amounts of DNA present indicated 
that DNA synthesis was inhibited by the irradi- 
ation. Unlike our results with amethopterin, 
synthesis of RNA was not inhibited. After the 
operation, the increases in the amount of RNA 
present were considerably greater in the ani- 
mals previously irradiated than they were in 
the hepatectomized controls. The changes ob- 
served could not be due simply to cell death or 
to changes in cell population. It is clear 
that X-irradiation can produce a specific in- 
hibition of DNA synthesis. (Work performed 
under auspices of U. S. Atomic Energy Commis- 
sion. ) 
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EFFECTS OF PROTAMINES AND HISTONES ON ASCIT 
TUMOR CELLS. F.F.Becker and H.Green (Intr, by 
M.Kuschner). Dept. of Pathology, New York 
University-Bellevue College of Medicine, Ney 
York City. 
When either protamine (salmine) or histone 
(calf thymus) was added to a washed sus 
of mouse Krebs ascites tumor cells, it was 
rapidly removed from the medium and concen- 
trated within the cells. At high protamine 
concentration in the medium, the cells make 
take up an amount of protamine greater than 
their contents of DNA and RNA combined. The 
presence of protamine within the cells pro- 
duced morphological changes visible by phase 
microscopy. In stained smears or sections, th 
cells were found to contain in their cytoplag 
characteristic oval or crescentic bodies whi 
stained with basic stains, the pyronin stain 
for RNA, and the fast green stain for prota- 
mine, but not with stains specific for DNA, 
polysaccharide or fat. It is believed that 
these bodies represent aggregates formed by th 
combination of the protamine with cytoplasmic 
RNA. Consistent with this, it was observed 
that the incorporation of labelled amino acids 
into cell protein was very quickly and totally 
arrested while oxygen consumption and anerobit 
glycolysis were very little affected by the 
same protamine concentration (300 ug Nitrogey| 
ml.). The viability of the tumor cells was 
destroyed, as judged by failure of the cellst 
grow when subsequently injected into mice. 


1844 
THE ACCUMULATION OF LIPID IN L STRAIN CELLS, 


Klaus G. Bensch and Donald W. King (intr. by 
H.S.N. Greene). Yale Univ. Sch. of Med,, New 
Haven, Conn, 

L strain cells maintained in suspension 
tissue culture accumulated Intracellular J ipii 
from two sources. Cells In the stationary 
phase of growth, in an exhausted deficient 
medium, derived their lipid principally asa 
result of endogenous de novo synthesis from 
acetate I-cl4, Cells incubated with p=fluore 
phenylalanine (8x1073mM) synthesized very 
little lipid from acetate but did incorpora 
large amounts of exogenous cholesterol 4-c! 
Stearate. Incubation of cells with a 
pyrimidine analogue, azauridine (10-4m) showed 
marked accumulation of cholesterol, per cell 
and per mgm. protein, similar to the results 
obtained with amino acid analogues, I[nhibditia 
of protein and RNA synthesis was not marked, 
Labeled chylomicrons, prepared by dissolving 
tripalmitin-c!4 in triclein, were incubated 
with L cells along with p-fluorophenyl- 
alanine (10-2M). Although the analogue had # 
marked Inhibitory effect on the synthesis of 
lIptd from acetate C!4, considerably less 
effect was noted on the Incorporation of 
tagged chylomicrons, After | hour of Incue 
bation the cells were washed and reincubated 
In fresh medium free of Isotope. During 
subsequent logarithmic growth, there was 
marked degradation of the acetate derived 
lipid and considerably less breakdown of the 
lipid extractable fraction associated with 
labeled chylomicrons, 
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1845 
THE VALUE OF EEG RECORDINGS IN VASCULAR OCCLU- 
SIONS. A.J.Berman* and A.C. Pomina* (Introduced 
by B.W. Volk, ) Isaac Albert Research Institute, 
Jewish Chronic Disease Hospital, Brooklyn, N.Y. 
The vertebral and carotid circulation in 20 
dogs and 8 immature Rhesus monkeys were inter- 
rupted for varying periods of time. Through a 
thoractomy incision the bracheocephalic and 
left subclavian arteries were occluded with 
Blalock clamps. Oxygen was administered 
through an automatically controlled positive 
pressure valve. Continuous ERG and EKG trac- 
ings were obtained. Of the 20 dogs 5 develoy- 
ed marked neurological deficits yet no change 
in the EEG pattern could be detected at any 
time throughout the 20 minute period of occlu- 
sion. 7 of the 8 monkeys had no ill effects 
following 10 minutes of occlusion. Of these, 
5 animals showed a rapid disappearance of the 
EEG pattern following occlusion with a prompt 
return to normal within 1 hour. In the one 
animal showing a neurological deficit the am- 
plitude of the tracing decreased slowly but 
showed a prompt return to normal after re- 
lease. This study indicates that the EEG re- 
cordings cannot be used to prognosticate 
neurological deficits following acute vascu- 
lar occlusions. 
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FRACTIONAL ULTRAFILTRATION OF TRANSITION METALS 
IN PLASMA, A. J. Bertinchamps* and G. C, 
Cotzias, Med. Res. Center, Brookhaven Natl, 
Tab., Upton, Le I.» Ne Y. 

Ultrafiltration across natural membranes is 
an accepted mechanism of ion transport in the 
body, Therefore, ultrafiltration through arti- 
ficial membranes seems an excellent experimental 
counterpart for this process. It is evident 
from the mass action law that the concentration 
of diffusible ion in the ultrafiltrate should 
not change as ultrafiltration proceeds, Indeed 
others and ourselves have proven this to be the 
case with both univalant and many bivalant ions, 
But with certain transition metals in human 
Plasma we have found a striking deviation from 
ideality, We have employed a fractional ultra- 
filtration micro technique in conjunction with 
isotope dilution, This revealed a precipitous 
and progressive fali of the metals' concentra- 
tion in the ultrafiltrate, Controlled experi- 
ments were performed in which the various 
Components of the system were tested against 
each other, The change responsible for this 
Phenomenon was located in the plasma itself 
and not in the other elements of the system, 
Combined filtration and electrophoresis showed 
an increasing association of the metal with 
plasma macro molecules, This behavior was the 
exclusive property of certain plasma fractions, 
The implications relative to in vivo transport 
afte currently being sought, ~ 
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1847 
PAPER CHROMATOGRAPHIC PATTERNS OF MACACA 
MUIATTA VAGINAL FLUID. W. M. Berton (intr. by 
D. H. Sprunt). ‘Inst. of Pathology, Univ. of 
Tenn., Memphis. 

Four healthy, menarchial, female M. Mulatta 
were obtained from an established experimental 
colony. Paired animals were kept in separate 
cages within a temperate well ventilated room. 
A strict cleaning, feeding and handling routine 
was maintained. Weekly, vaginal secretions 
were taken for pH, chromatographic, cytologic 
and micro-floral examinations. The chromato~- 
grams were prepared and analyzed as in previous 
studies. The patterns were classified on the 
relative number and intensity of the components 
in the upper portions of the runs. Separate 
determinations for Ninhydrin positive and ultra- 
violet components were recorded. Cytologic 
observations were made on Papanicolaou smears. 
The glycogen index was established from dry, 
iodine-vapor stained preparations. In addition 
to a variety of cultural studies, the bacterial 
flora of each vaginal fluid was morphologically 
classified. Correlative studies of pH, glyco- 
gen and cornification index, morphologic 
bacterial class and leukocyte response, as 
these varied with menstruation, were generally 
in agreement with the findings of other investi- 
gators. The micro-flora was found to be more 
simple and constant than was anticipated. The 
chromatograms produced from the vaginal secre- 
tions of each of the four animals were altered 
primarily in their upper components at the on- 
set of and with cyclic menstruation, this to a 
degree obscured in comparable human studies. 
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EARLY PATHOLOGIC AND BIOCHEMICAL 
CHANGES IN RABBITS FED DIHYDRO- 
CHOLESTEROL, M, Bevans and E,H 
Mosbach, Columbia U, Res. Serv., Gold- 
water Mem, Hosp., and Depts, of 
Biochem, and Med,, Columbia Univ., N.Y. 
Sixty of 61 rabbits receiving 0.25- 
1.0% DHC (dihydrocholesterol) in their 
basal diet for 3-6 weeks developed 
cholecystitis and cholelithiasis, To 
study the early pathogenesis of this 
disease rabbits were fed a diet 
containing 0.5% DHC, end groups of 
3-8 animals were sacrificed at inter- 
vals up to 28 days thereafter, Samples 
of serum, liver, bile and gallstones 
obtained at autopsy were analyzed for 
their steroidal commonents, Histologic 
sections of the biliary tract were 
examined to determine the extent and 
severity of the inflammatory reaction, 
Lesions of the biliary trect consist- 
ing of edema, cellular infiltration 
and concrements were first seen 7 days 
after institution of the DHC dietary 
regimen, The pathologic involvement 
of the biliary tract and the weight 
of the gallstones increased until a 
plateau was reached after 16 days. 
During the entire experiment the pH, 
total solid content and bile acid con- 
centration of the bile remained un- 
changed, Under the conditions employed 
the gallstones appeared et the same 
time as the inflammatory changes of the 
biliary tract. 








Bloodworth 
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SESAME OIL GLOMERULOSCLEROSIS AND ITS RELATION- 
SHIP TO RETICULO-ENDOTHELIAL REACTIVITY. J.M.B. 
Bloodworth, Jr. Col. ef Med., Ohio State Univ., 
Columbus, Ohio. 

The subcutaneous administration of sesame 
oil for 9-15 months will regularly produce a 
widespread deposition of homogeneous, often 
hyaline, eosinophilic material within the glo- 
meruli of rabbits. In most cases the material 
appears to be within swollen endothelial cells 
or in large masses containing miltiple endo- 
thelial muclei. At other times it appears as 
a diffuse infiltration apparently within the 
mesangium. Similar material is seen in or 
around the endothelial cells of the medullary 
capillaries of the kidney and the sinusoids of 
the adrenal cortex. The material stains as 

with comnective tissue stains, is PAS- 
positive and metachromatic to crystal vielet. 
The first change is subcutaneous necrosis sur- 
rounded by marked histiocytic proliferation at 
the site of injection. There is a gradual in- 
crease in the cellularity of the glomeruli, 
followed in 9-15 months by an abrupt onset of 
marked proteinuria. The renal lesions rapidly 
develop over the subsequent 1-2 months. Later 
the kidney shows extensive ischemic - 
tien apparently due to obliteration of the 


Additional histochemistry and electron micros- 
copy will be presented. The possibility that 
this lesion an auto-immune - 
enon, and the Sactbeunite of the lesion to 
amyloid will be discussed. 


1850 
EVIDENCE POR A MANGANESE PORPHYRIN IN MAN AND 
THE VALUE OF RADIOMANGANESE AS A TRACER OF 
ERYTHROCYTE RELEASE AND SURVIVAL, D. C. Borg 
and G. C. Cotzias (intr. by L. K. Dahl), 
Med, Res. Center, Brookhaven Natl. Lab., Upton, 
L. I., N. Y. 

As we have shown recently (Nature 182:1677, 
1958), a small fraction of the manganese 
normally present in the body becomes assimilated 
into a structural component of erythrocytes. 

In the presence of large concentrations of iron 
porphyrins isolation of microconcentrations of 
this manganese-containing constituent has not 
been possible as yet. The identification of 
the manganese component depends upon its incor- 
poration of injected radiomanganese, as seen 

in tracer studies in humans and animals (rab- 
bit). Nonetheless, the observed physical- 
chemical characteristics of the erythrocyte 
subfraction that is tagged in vivo by radioman- 
ganese provide strong evidence that it exists 
as a porphyrin, Purthermore, since the hemato- 
poietic reutilization of manganese selgesed 

upon red cell destruction is small, mn>4 tagging 
permits accurate determination of erythrocyte 
age and survival--in contradistinction to Fe? 
while at the same time being more readily 
measured than N15- hemeporphyrins. 
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THE IDENTIFICATION & MORPHOLOGY OF THE EF 
HODGKIN'S DISEASE STERNBERG-REED CELL BY FLO! 
ELECTRON MICROSCOPY. Warren L. Bostick and TERI 
Benjamin V. Siegel. Dept. of Path., Univ. of § CHO 
Calif. Med. School., San Francisco, Calif. DK 
The Sternberg-Reed (SR) giant cell is Vit 
characterized & recognized by its appearance Pat 
under the light microscope (IM). Sometime tril 
even in these circumstances atypical SR cells § 50’ 
may be confused with reticuloendothelial cells, — 
The situation is even more pussling under the L 
electron micposcope (EM) where the exact diet 
morphology has not been described & various nyc’ 
cells can easily be confused. Serial sections pur’ 
of the SR cells in a Hodgkin's disease (1 
lymph nodes were made. Some were examined var} 
by IM & others by the EM. The same cell was | % 
studied by each technique so that the precise » %% 
identification of the SR cell was established, » {°" 
This technique has not been previously hg 

reported. A detailed description of the SR f 

cell by EM & by IM together with EM & IM bi 
photomicrograph is presented. pS 
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1852 854 
HYDROXYPROLINE CONTENT OF HUMAN LUNG AND OF © § THE E 
LUNG COLLAGEN, * AND WE,LORING. § ACTIV 
Depts. of Biochemistry and Medicine, Columbia ff A+ Br 
Univ., Chest Service, Bellevue Hosp. ,and Dept. Presb 
of Pathology, New York Univ., New York City, On 
Following the observation that the elastin ff feili 
content of the normal human lung increases withg wost 
age (Briscoe,A.M. and W.E.Loring, Proc,Soc,Expg ere 
Biol, & Med. 99:162,1958), a similar study of § proce 
the collagen content of the lung was made on ig heart 
autopsy specimens from individuals ranging in § deter 
age from 2 months to 77 years. Collagen was © follo 
estimated by colorimetric determination of fibri 
hydroxyproline in acid hydrolysates of speci- § aryl 
mens of whole lung. A considerable increase ol 


hydroxyproline content of the lung with age 
found. If the hydroxyproline content of ag 
lung collagen is constant, these measurements 
show that the collagen content of the lung 
creases with age. Assuming a constant hydr 
proline content of 13.5%, the apparent col 
content ranged from 7.4% to 19.3% of the dry — 
weight of the lung. Studies were then made of 
the hydrothermal stability of lung collagen, ~ 
since this may be related to its hydroxyprol 
iw The shrinking temperature in water — 

) of the pleura was determined using a ; 

Ses similar to that of Gustavson (Nature 
175: 70,1955). A positive correlation was fi 
between T, and age. The per cent of shrin 
decreased with age. These results suggest 
the hydroxyproline content of lung collagen 
increase with age. Studies now in progress of 
the hydroxyproline content of lung collagen as 
a function of age will be reported. 
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EFFECT OF NEOMYCIN SUPPRESSION OF INTESTINAL 
FLORA AND DIETARY MAGNESIUM ON THE HYPERCHOLES- 








and TEREMIA AND VALVULAR SUDANOPHILIA INDUCED BY 
v. of CHOLESTEROL AND CHOLATE DIETS. S.A.Broitman*, 
f. D.Kinnear*, L.S.Gottlieb*, A.Bezman*, J.J. 
| = Vitale and N.Zamcheck. Mallory Institute of 
ance Pathology, Boston City Hospital, Dept. of Nu- 
me trition, Harvard School of Public Health and 
cells Boston Univ. School of Med. and Tufts Univ. 
cells, School of Med. 
r the Weanling male rats were fed the following 
diets ad lib and allowed either water or Neo- 
ous mycin: a 10 per cent protein 20 per cent fat 
ctions | purified diet with and without cholesterol 
(1 per cent) and cholate (0.3 per cent) with 

od varying levels of magnesium as MgO (6,12,2h, 
vad 9, and 192 mg. per cent) was used. The non- 
ecise | absorbable antibiotic reduced the s coli- 
ished form count from approximately 2 x 1 to less 
*§ than 1 x 10¢ per gram. After 30 days animls 
SR fed a diet free of cholesterol cholate and 


Neomycin had an average serum cholesterol level 
of 85 mg.% Cholesterol cholate feeding in- 
creased this level to 650 mg.%. The addition 
of Neomycin raised it further to 1062 mg.%. 

As previously shown the hypercholesterolemia, 
however induced, was not influenced by dietary 
magnesium. The extent of valvular sudanophil- 
ia was more pronounced in cholesterol-cholate- 
Neomycin fed animals and was reduced by in- 
creasing dietary magnesium. The effect of 
Neomycin in this experiment presumably was 
medicated via the intestinal flora by enhancing 
the absorption of steroids. 





854 
) OF  § THE EFFECT OF AGE AND HYPERTROPHY ON THE ATPASE 
RING. ACTIVITY OF ISOLATED HUMAN CARDIAC MYOFIBRILS . 
‘umbia fA. Brown, A. Aras,* and G. Hass. Dept. of Path. 
Dept. ° 8 iP » Chicago, Ill. 
ity. One possible defect in the hypertrophied, 
lastin § failing myocardium may be altered ability of 
ses witht Bosin-ATPase to split ATP with liberation of 
; 58 energy required for contraction. To study this 
idy of process, myofibrils were isolated from human 
ie on Hp bearte obtained at autopsy. ATPase activity was 


determined by measuring phosphate liberated 
following addition of ATP to suspensions of myo- 


fibrils. Enzyme activity was studied under 
speci~ pYarying conditions of ATP concentration (0-5.0 
~ease HEM), myofibril concentration (0-50 mgm/10 m1) 
age wajgend time (0-10 min.). Myofibril suspensions 
r aginggVithout added ions, with Ca** (1 mM) and with 
sments §4e** (1 mM) were used. Sixteen hearts were 
ung insgituiied. Of these, eleven were from patients 
nydroxpy (4 between ages 26-50 and 7 between 51-70) with 
oll to heart or renal disease or history of hyper- 
> dry pension. These hearts were normal. Wo signifi- 


+Ecant differences were found between the two age 
‘groups in the mean ATPase activity curves. Five 
hearts were obtained from patients with myocar- 
‘Bilal hypertrophy. Although mean ATPase activity 
‘Gof these myofibrils was below that of the normal 
group, the differences were not statistically 
significant. Myofibrils from normal and hyper- 
;Etrophied hearts showed similar contractile 
Tesponses on addition of ATP and Mg**. 
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EXPERIMENTAL PULMONARY 
INDUCED PHARMACOLOGICALLY,. 
S.C. Sommers, Dept. of Path., 
Hospitals, Boston, Mass. 

A ~erlety of agents are capable of producing 
experimental pulmonary hyaline membranes, 
Special studies by others have confirmed the 
essential similarity of these membranes to 
those in infants dying with hyaline membrane 
disease. Experimental studies have not, howe 
ever, shed light on the pathogenesis of the 
newborn disease, Experiments were devised to 
test pulmonary hyaline membrane formation and 
survival of mice exposed to toxic concentrations 
of oxygen under varying pharmacologic conditions. 
Young Swiss Webster mice of both sexes were 
found to be resistant in both regards, often 
surviving lj-16 days in 85-95% 09 and demon= 
strating only scattered remnants of hyaline 
membranes at post mortem. Atropine and a 
histaminesreleaser (1,8/80), not previously 
studied in this regard, were found to be 
associated with shortened survival and the 
formation of florid hyaline membranes in 0o- 
treated mice, Tryptamine increased survival 
in oxygen without hyaline membrane formation. 
The lungs of experimental and control animals 
anc some newborn infants with hyaline membrane 
disease were studied by supravital, histo- 
logical, histochemical or UV microscopic 
techniques, The hyaline membranes of infants 
were found to contain nucleoprotein substances, 
The components and mechanism of hyaline mem= 
brane formation and the participation of the 
respiratory epithelium are considered. 
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UREA SYNTHESIS IN THE REGENERATING RAT LIVER, 
Willian t. Burke (intr. by Hugh G. Grady). 
Seton Hall College of Medicine and Dentistry, 
Jersey City, HN. J. 

Liver regeneration has some features in com- 
mon with the neoplastic process. We have prev- 
iously reported data which indicate a consider~ 
able decrease in the synthesis of urea from 
amino acids in the perfused liv- 
ers from rats fed 3'methyl d ‘laminoasoben= 
sene compared with normal livers (Fed. Procd. 
14: 604, 19553 153 740, 1956; 16: 161, 1957). 
The present study was designed to compare urea 
synthesis in the isolated, perfused, regenerat- 
ing rat liver and normal rat livers. 
ating livers were removed for perfusion from 
rats 24 hours following resection of approxi- 
mately 30 percent of the liver. Either gly- 
cine, histidine, glutamine or arginine were 
added to the blood perfusate at the start of 
the experiment. When either glycine or histi- 
dine were added the amount of urea produced by 
the regenerating liver was 25-50 percent less 
than the urea produced by a normal liver. How- 
ever, the regenerating livers were capable of 


results are in accord with the findings with 
the precancerous livers with the exception of 
the ability of the regenerating liver to pro- 
duce 


discussed with reference to the general prob- 
lems of liver growth and tumor formation. 








Carton 
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ISOLATION OF THE ELASTIC TISSUE NETWORK OF THE 
LUNG. R.W.Carton,* B. Tews,* J. Dainauskas* 


and eee ° of Pa ogy and 
cine, byterian-St. Luke's Hospital, 
Chicago, Illinois. 

Elastic tissue of the human lung selectively 
resists solution in concentrated formic acid. 
After peripheral blocks of lung (1.0 cm. in all 
dimensions) have been suspended in 88 percent 
formic acid at 45° C. for 72 hours, the intact 
elastic tissue network is all that remains. 
This elastic tissue network retains a high 
degree of tensile strength and perfect elasti- 
city. The blocks of pure elastic tissue were 
neutralized, stained with elastic tissue stains 
and, after embedding in plastic or gelatin, 
were stained steromicroscopically. Networks 
from 50 normal human lungs and three cases of 
pulmonary emphysema have been studied and these 
features noted: 1. The close relationship be- 
tween and continuity of elastic networks of the 
vascular tree, pleura and broncho-alveolar 
structures. 2. The intricate elastic structure 
of the distal alveolar ducts and alveoli. 3. 
In the 3 cases of pulmonary emphysema the 
elastic fibers were sparse, darkly stained and 
abnormal in arrangement and continuity. To 
explore structure ani function of the elastic 
fibers more carefully, data on the tensile 
strength and elasticity of isolated single 
fibers are being accumulated. 
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ELECTRON MICROSCOPY OF NORMAL AND STIMULATED 
MOUSE THYROIDS PREPARED BY FREEZING AND DRYING. 
WeH. Chase (intr. by H.E. Taylor) Dept. Path- 
Ology, Univ. British Columbia, Vancouver, B.C. 
Canada, 

The thyroid isthmus of normal mice, and of 
mice which had received an injection of Thyro- 
tropic hormone (TSH), were prepared for elect- 
ron microscopy by freezing and drying (Gersh et 
al, Anat. Rec. 128:91, 1957). The preparations 
were substantially free of obvious ice crystal 
artifacts. The fine structure of normal foll- 
icle cells and colloid, and the changes induced 
by TSH were studied, The cytoplasm and nuclei 
of follicle cells showed a vacuolar structure 
common to frozen-dried preparations. The cyto- 
plasm contained arrays of dense, double membrane 
like structures, probably corresponding to en- 
doplasmic reticulum, The membranes appeared to 
be formed by rows of dense-walled vacuoles. 
Mitochondria and apical microvilli were identi- 
fied. Colloid displayed a vacuolar structure. 
After injection of TSH, follicle cell cytoplasm 
contained colloid-like droplets which seemed to 
develop in relation to cytoplasmic vacuoles 
rather than ‘endoplasmic reticulum', The number 
of mitochondria and surface microvilli were re- 
duced, Secretion of the colloid droplets by 
eruption into the colloid vesicle was a very 
rare observation. There was no evidence of an 
apocrine secretion. The colloid droplets would 
seem to be secreted through a thin layer of 
cytoplasm which always separated the droplets 
from the colloid of the vesicle. 








delicate villus processes which project fron 
the capillary endothelium may play a role in 
the formation of endothelial cytoplasmic vacy 
oles and thus, in active transport by the ents 
thelium. In those rabbits receiving iron with 


1860 
THE INCORPORATION OF C!4 CARBON INTO PURINES, 
PYRIMIDINES ,AND RIBOSE OF CLOSTRIDIUM PERFRIN- 
GENS (ATCC 10543). R.W.Colburn* and 9.4. Cela, 
Stanford Medical School, San Francisco, Calif. 
Metabolic studies of C.perfringens are being 
extended to elaborate the role of this organis 
in promoting growth of Entamoeba histolytica. 
Recently, evidence for the dissimilation of 
glucose exclusively thraugh an Embden-Myerhof- 
Parnes system and for the presence of a trans- 
ketolase-transaldolase system was reported for 
resting cells of C.perfringens. (Cynkin & Gibbs, 
J.Bact.75,335,1958). The present studies cor- 
troborate and extend these findings. A modifi- 
cation of the synthetic medium developed by 
Boyd et al.(J.Biol.Chem.174,1013,1948) was used 
to obtain increased isotope utilization by cells 
in the logarithmic growth phase. Glucose 1-¢h 
was incorporated,as follows: CO7,0.05; guanine, 
1.3; adenine, 1.0; cytidylic acid,45; uridylic 
acid,62; ribose 8.2 (in cpm/ m Mole). The 
cl4o, formed would account for less than one 
per cent of the ribose produced if the ribose 
were formed exclusively through the hexosemono- 
phosphate pathway. The presence of ureidosuc- 
cinic acid-orotic acid pathway (Wright et al.J, 
Amer .Chem.Soc.73,1898,1951) was indicated.First 
the incorporation of uniformly labeled glucose 
cl4into the pyrimidines was suppressed about 2% 
per cent by orotic acid and by ureidosuccinic 
acid. Recipperss iy orotic acid-6-C!5( similarly 
for aspartic-4-cl ) was incorporated as follows: 
guanine, 0.4; adenine, 5.4; cytidylic acid,540; 
uridylic acid, 570; ribose, 6.3 (in cpm/m Mole) 
(Supported by AFEB Contract No.DA-49-007-MD-639} 
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EFFECT OF DIETARY LIPIDS UPON CHYLOMICRON COM- 
POSITION IN MAN. W. E. Connor (intr. by E. D. 
yarner). Dept. of Internal Medicine, College 
of Medicine, State Univ. of Iowa. 

Standard fat meals, equivalent in fat, pro- 
tein, and carbohydrate but differing in choles- 
terol content and iodine number, were adminis- 
tered to 19 human subjects on 31 different 
occasions. Blood samples were drawn at 0, 3, 

5, and 7 hours later. The chylomicron fraction 
vas prepared from serum by centrifugation at 
15,000 r.p.m. under saline. Both the chylomi- 
cron fraction and whole serum were analyzed for 
cholesterol, triglyceride, and phospholipid at 
these time intervals. Whereas the whole serum 
cholesterol level changed insignificantly after 
a fat meal, the chylomicron cholesterol in- 
creased by 60 to 499 mgm over the fasting val- 
we. Chylomicron triglyceride and phospholipid 
levels were increased also to a much greater 
extent than serum levels. A fat meal of only 
safflower oil produced a considerable increase 
in chylomicron cholesterol, but when cholester- 
ol was added to safflower oil in the form of 
egg yolk or cholesterol acetate the chylomicron 
cholesterol rose an additional 110 to 152 mgms 
$. The addition of crystalline cholesterol to 
safflower oil did not increase the chylomicron 
cholesterol content further. The substitution 
of cream for safflower oil in the egg yolk 
feedings did not enhance the chylomicron cho- 
lesterol response. The injection of heparin 
caused a marked drop in the cholesterol content 
of the chylomicron fraction; the serum choles- 
terol changed little. 


1862 


THE NATURAL HISTORY OF THYROID DISEASES IN 
CALI, COLOMBIA, S.A. Correa, and 


plvator ase inte, Ep eee Holman) 
de Medicina, Universidad del Valle, 
Cali, Colombia, 


general hospital and a medico-legal office 
have been studied, At birth 72% of the glands 


appears in the following days and is not 
related to the enlargement of the gland, At 
the end of the first year and in the second 
year 24% of the children develop some degree of 
atrophy and fibrosis. During the first four 
years of life 20% of the children are found at 
autopsy to have diffuse hyperplasia of the 
thyroid gland. In the school years practically 
all children have histologically normal thyroid 
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EFFECTS OF PRESENSITIZED PARENTAL STRAIN BONE 
MARROW ON IRRADIATED F, HYBRID MICE. G. E. 


Cosgrove,* A. C. E. E. Schwartz,* C. C. 
Oak Ridge National ratory, Oak Ridge, Tenn. 

Mortality 30-120 days after 900 r of X radi- 
ation to the whole body was increased in F) 
recipients of parental strain bone marrow when 
the parental marrow donors were previously 
sensitized against the recipients; i.e., in 
irradiated (101 X C3H), or reciprocal, F, 
hybrids injected with 101 or C3H marrow, the 
mortality was increased from about 10 to 100%, 
and in irradiated (C57BL X 101)F, recipients 
injected with 101 marrow, meetaltty was simi- 
larly increased from about 10 to 100%. In 
(C57BL X 101)F, recipients injected with C57BL 
marrow, mortality was increased from 85 to 100%. 
Presensitization to rat antigens did not affect 
mortality. It is noteworthy that the rate of 
delayed mortality induced by parental marrow in 
F, recipients varied from one parental donor to 
the other and was lower than that induced in the 
homologous parental recipient. These results 
point to the importance of the antibody-forming 
capacity of the inoculated marrow cells, as well 
as to the extent of histocompatibility differ- 
ences between donor and recipient, in the patho- 
genesis of the delayed foreign bone marrow 
reaction. 





1864 


THE SPECIFICITY OF THE ZINC PATHWAY THROUGH 
THE BODY. G, C, Cotzias, J. J. Greenough* and 
B. H. Selleck*, Med. Res. Center, Brookhaven 
Nati. Lab., Upton, L. I., N. Y. 

Radiomanganese had been shown earlier to be 
readily replaced in the body of the mouse by 
all stable manganese compounds investigated, 
ranging from valence 0 to 7+, In contrast no 
other metal had any discernible effect on either 
the turnover or the partition of radiomanganese. 
This indicated that the pathway of manganese 
through the body is specific, In order to test 
whether high specificity is characteristic of 
manganese only or of other members of the tran- 
sition group as well, the behavior of zinc 65 
was investigated. It will be shown that the 
turnover rate of zinc 65 as well as its distri- 
bution and partition are sensitive to the body 
load of stable zinc, regardless of whether this 
is a consequence of injection or feeding. Cop- 
per and gallium (the kindred elements in period 
IV) are not being confused with zinc by the 
body, Among the metals from group II, cadmium 
decellerates the turnover rate of zinc regard- 
less as to whether it is fed or injected, 
Kinetic studies will be shown which demonstrate 
that cadmium replaces zinc in only a limited 
number of fast body pools, Cytochemical studies 
will be presented which show the precise intra- 
cellular loci where cadmium is confused with 
zinc, It will be proposed that the known che- 
lation properties of these metals permit the 
formation of tentative rules relative to the 
specificity of the pathways of metals through 
the body, 








Coye 
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PROTEINURIA ASSOCIATED WITH EXPERIMENTAL AB- 


SCESSES AND FEVER IN DOGS. Robert Coye, Roger 
Niehoff, Martin Rammer and James Tanner (intr. 

° - vine). « @ t ogy, Univ. 
of Wisconsin Med. School, Madison, 

Subcutaneous turpentine abscesses caused 
fever, serum protein alterations, and protein- 
uria in 5 dogs. The « globulin fraction of the 
serum protein increased, and the urine protein 
consisted largely of this fraction, Ultracent- 
rifuge study of the serm and urine a globulin 
from one dog showed very low sedimentation con- 
stants. Clearances of this fraction were mark- 
edly increased when compared with those for the 
albumin and f-y fractions, In another series, 
fever was induced in 5 dogs by raising the en- 
vironmental temperature. This caused protein- 
uria without change in serum proteins, These 
dogs excreted more urine protein than those 
with abscesses, and, of the total, considerably 
more was albumin, Dogs with abscesses showed 
relatively slight increase in the clearance of 
albumin; the dogs with fever alone showed in- 
creases in albumin clearance comparable to the 
increases in the clearances ef other fractions. 
Ia both series, however, albumin was cleared at 
a lower rate than the other serum fractions, 
This is interpreted as evidence for the selec- 
tive tubular reabsorption of albumin, 


1866 
ROLE OF HYPERSENSITIVITY IN THE DAMAGE OF CON- 
NECTIVE TISSUE BY A CELLULAR COMPONENT OF GROUP 


A OCCI. William J. Cromartie and John 
H. Schwab”. Depts. of Bacteriology and Medicine, 


Univ.North Carolina School of Med.,Chapel Hill. 
A cellular component of Group A streptococci 
which produces chronic mi1tinodular lesions of 
connective tissue was characterized as a macro- 
molecular complex of a polysaccharide and pro- 
tein, the polysaccharide having the serological 
and chemical characteristics of Group-specific 
C substance.(Schwab,Cromartie and Roberson, J. 
r.Med. 109:43,1959). Reactions resulting 
om single injections contimed for at least 
60 days. A striking feature of the process was 
abatement followed by exacerbations of subsid- 
ing lesions or development of addit ional nodules 
where lesions had completely subsided. To in- 
vestigate the role of hypersensitivity in the 
reaction each of 63 rabbits was injected intra- 
dermally with 0.2 ml of extract of Group A 
streptococcal cells prepared as previously de- 
scribed. (Schwab and Cromartie, J.Bact. 72673, 
1957). From 1-60 days after the first injectim 
25 animals were given a second similar injectim 
and 13 were injected a third time 50 days after 
the second injection. Time of appearance and 
the evolution of the mltinodular lesion were 
similar whether subsequent injections were given 
before, after, or at the time of appearance of 
the nodular lesions resulting from the previous 
injections. The gross observations and compare- 
tive histological studies which will be illus- 
trated support the concept that development of 
 ppeenet 2 pal is not an essential aspect of 
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TOXICOLOGY OF NIALAMIDE, A MONOAMINE OXIDASE — 
INHIBITOR. C. S. Delahunt*, and J. Pepint 
(intr. by R. Stebbins). Dept. of Macro 
Pfizer Therapeutic Institute, Maywood, N. J, 

Nialamide, N-Isonicotinoyl-N'-(B-{N-benzyl. 
carboxamidd])-ethyl) hydrazine, is a white cry. 
stalline powder, only slightly soluble in wate 
but soluble in HCl. It has been found to sho 
antidepressant activity and to inhibit mono- 
amine oxidase. The purpose of this paper ig t 
show that unlike many hydrazine derivatives, 
nialamide in addition to being more active thay 
iproniazid, is also less toxic. In the rat the 
oral LDep is 1700 mg./Kg. compared to the 
of iproniazid which is 383 mg./Kg. Fifty mg, 
Kg. of iproniazid was administered orally to 
dogs. After 5-7 days of this medication acute 
yellow liver atrophy occurred in most cases, 
These dogs and their livers served as the 
standards. The results of the gross liver 
pathology of iproniazid was compared to the 
lack of hepatic damage with nialamide at 60 m/ 
Kg./day orally in chronic studies. Prolonged 
feeding of nialamide to rats failed to produce 
the abnormal hematological changes associated 
with other hydrazine derivatives. In long- 
term dog studies the clinical laboratory 
findings including a complete liver profile 
were within the normal variations. There were 
no microscopic changes in the tissues obtained 
from treated rats or dogs. Especially the 
livers of these animals were unaffected. The 
results of the chronic study to date indicate 
the relatively high safety factor and no liver 
toxicity of nialamide. 


THE ACTIVATION OF HAGEMAN FACTOR BY SILICIC 
ACID. Paul Didisheim (intr. by M. M. Wintrobe), 
Dept. of Medicine, Univ. of Utah, Salt Lake 
City. 

Contact of normal plasma with various sili- 
con compounds (glass, kaolin, asbestos, diator 
aceous earth) has been reported to shorten the 
recalcification time. Silicic acid (Si0,+X 
<20% H20, 100 mesh, Mallinckrodt) was inve 
ted and also found to have this property. When 
plotted on log-log paper, a linear inverse re- 
lationship was found between recalcification 
time and mgs. silicic acid within the limits of 
10 to 500 mgs. per ml. plasma. Maximal effect 
was reachea within 5 minutes of onset of con- 
tact. The appearance of this activity was ass 
ciated with an increase in Hageman Factor (HF) 
but not in AHG or PTC activity. Substrate for 
assaying HF was the plasma of an 18 year old 
white girl in whom the diagnosis of Hageman 
trait was made on the basis of absence of syiP 
toms, exclusion of AHG and PTC deficiencies ty 
specific assays, lack of shortening effect of 
glass or silicic acid on recalcification tim, 
and confirmation by Dr. 0. D. Ratnoff by assay 
with known Hageman trait plasma. The recalcifi 
cation time of this substrate remained markedly 
prolonged following storage at -200 C for 2 
months. 
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A GEOGRAPHIC AND RACIAL STUDY OF CORRELATION 

BETWEEN INCIDENCES OF MYOCARDIAL INFARCTS AND 

(F THROMBOEMBOLIC PHEMOR ENA IN LUNGS AND VEINS, 
D M,D,*+ and W h Mw 

Dept. of Pathology, Washington University 

School of Medicine, St. Louis, No. 

The incidence of myocardial infarcts in 
autopsies has been previously reported as high 
in St. Louis Whites, low in Uganda Negroes and 
intermediate in St. Louis Negroes. It occurred 
to us that if the incidences of thromboembolic 
phenomena in lungs and veins should correspond 
in these groups to the differing incidences of 
syocardial infarcts, differences in blood clot- 
ting or clot lysis may account at least in part 
for the cardiac picture, Autopsy records at 
Washington University and Makerere Medical Col- 
lege in Uganda, Africa Wr, J.N.P. Davies) were 
examined for years 1951-1956 on all cases age 
# or more, In a two-way age-sex matched com- 
parison of 634 cases, Uganda Negroes had 0.2% 
cardiac (C), 2.4% pulmonic-venous (PV) thrombo- 
tic phenomena and St, Louis Whites had 21.5% C 
and 21.5% PV. In a three-way age-sex matched 
comparison of 206 cases, St. Louis Negroes had 
18.9% C and 23.8% PV; Uganda Negroes 0.5% C, 
5.9% PV. These figures suggest that the low 
incidence of myocardial infarcts among Uganda 
Negroes is perhaps due in part to a lesser ten- 
dency of their blood to clot (or clots to lyse) 
than that of St. Louis Whites or Negroes. 

1 USPHS Trainee in Experimental Pathology 
Supported by USPHS Grant No. H-1620 and a 
Grant from the Nutrition Foundation, 
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PRESERVATION OF PLATELET MORPHOL - 
OGY FOLLOWING FREEZING IN GLYCEROL 
MEDIA. Isaac Djerassi and Edmund Klein 
(Introduced by Sidney Farber). The Children's 
Cancer Research Fndn. and Dept. Pathology, 
Harvard Med. School, Boston, Mass. 

Freezing and thawing of platelets in aqueous 
media alters their morphology profoundly. At 
least 98% of such platelets appear to be degen- 
erated, vacuolated and "ballooned" by phase 
contrast microscopy. The very rapid freezing 
and thawing by the use of liquid Nitrogen, 
recommended for red cells, does not appear to 
be advantageous when applied to platelet con- 
centrates. Freezing of platelets in plasma 
media containing 20% glycerol reduced the 
morphological changes mentioned above. Pre- 
liminary equilibration of the platelets with the 
plasma-glycerol medium prior to freezing 
appeared to be essential f or the optimal pre- 
servation of the morphology. Slow rates of 
freezing and thawing (average decrease and 
increase of 1°C/3 to 4 minutes) was usually 
satisfactory, although considerable preservation 
has also been observed with faster freezing and 
thawing. Instantaneous freezing by the liquid 
Nitrogen technique, however, of glycerolyzed 
platelets resulted in marked degeneration. 
Platelets frozen in presence of 20% glycerol 
showed high percentage (70 to 80%) of dendritic 
and discoid forms, as compared to 1 to 2% in 
platelet preparations frozen in absence of 
glycerol. When EDTA was used as an anticoa- 
gulant, better preservation was obtained than 


when sodi citrate or ACD solutions were 
mployed. Furt r studies are eing carried out. 
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MECHANISMS OF INTRAHEPATIC BILE STASIS IN ACUTE 


Woman's Medical Ve 

vania, Philadelphia. 

The authors present an hypothesis to explain 
centrolobular tion of intrahepatic 


the localisa 

bile stasis in the acute phase of both obstruc- 
tive and hepatocellular liver diseases, This 
hypothesis is based upon a consideration of the 
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INTERRELATIONS OF DNA SYNTHESIS AND CELL DiVI- 
SION IN NORMAL AND REGENERATING LIVER. J. L. 
Edwards, S. W. Smith, E. R. Westmark and P. HM. 
Youcis (intro. by Philip D. McMaster). Dept. of 
Pathology, College of Medicine, University of 
Florida, Gainesville, Florida. 

In order to study the relationship of DNA 
synthesis to cell division in the cells of nor- 
mal and regenerating liver, radioautographs of 
sections of livers of rats killed two hours 
following the injection of tritiated thymidine 
(H3TDN) were studied. In normal rats 1.5 per 
cent of all cells of the liver were significant- 
ly labeled. Two-thirds to three-fourths of the 
cells that incorporated the isotope were Von 
Kupffer cells (K) and one-fourth to one-third 
were hepatic parenchymal cells (P). During re- 
generation the relative proportion of parenchy- 
mal to Kupffer cells remained normal (about 2) 
but the increase in incorporation of H3TON oc- 
curred earlier and to a greater extent in paren- 
chymal cells than in Kupffer celis. The results 
suggest the following alternatives: (1) in nor- 
mal liver there may be a greater turnover of 
Kupffer cells than parenchymal cells; (2) the 
synthesis of DNA during interphase may be of 
longer duration in Kupffer cells than in paren- 
chymal cells; or (3) Kupffer cells may be in 
equilibrium with the extrahepatic reticuloendo- 
thelial system. (Supported by Research Grant 
E-1542, NIM, PHS). 
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THE EFFECT OF HYPERVITAMINOSIS D ON CERTAIN 
SERUM FACTORS IN THE RABBIT. R. Eisenstein 
R.E. Trueheart and A. Hemmens TO. George 
M. Hass). Dept. of Path., Presbyterian- 

St. Luke's Hospital, Chicago, Illinois. 

The administration of large doses of vitamin 
D to rabbits resulted in a severe disseminated 
calcific disease. With the dosages used there 
were no consistent changes in the serum levels 
of calcium, ultrafiltrable calcium or inorganic 
phosphorus. Since this disease is associated 
with extensive bone resorption, a study was made 
of the serum proteins in an attempt to identify 
@ possible circulating factor derived from the 
organic matrix of bone. With calcium-free 
buffers, no changes in serum electrophoretic 
patterns were demonstrated. However, the add- 
ition of calcium to the electrophoresis buffer 
resulted in the splitting off from the beta 
globulin peak a slower-moving beta-2 fraction. 
In the hypervitaminotic rabbits there was a 
moderately consistent elevation of the serum 
level of this fraction. The significance of 
this observation is obscure. However, the 
development of severe metastatic calcification 
in the absence of demonstrable changes in the 
serum levels of calcium, ultrafiltrable calcium 
or inorganic phosphorus emphasizes the impor- 
tance of local tissue factors in the phenomenon 
of pathological calcification. 
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ACID-~SOLUBLE 2 pete od Ooees ete ok agg 0 5 
PHIC MOUSE MUSCLE acon 
Zymaris*, S.M.Aronson 2 e Fal 

er esearc ns ewis hronic 
Disease Hospital, Brookl ys, N.Y. 

litative and quantitative distribution sof 

acid-soluble nuclegtides in ve Be fr rom murine 
"“dystrophia muscularis" was sesteneret with the 


1 i 1t h d 
Uv. spectrSphotome onechy This ts hereditary strain 
of mice exhibits axial and limb wet prepgture 


featt?f pitoe of he hing icmuscfes db 
ows ved muscles bw hfsto- fo~ 
att profit erat on oF sarco a, nuclei, 
inmnease in the amount of interstitial tissue, 
size variations amongst individual fibers and 
a significant mean decrease of fiber diameter 
in the atrophic muscle. pce geet wf no ap- 
cain differences were d in the number and 
types of nucleotides present in diseased as 
compared to normal muscle. Similar veut were 
obtained using radioautography with P ” at 
ciable amounts of AMP, ADP,ATP,DPN, GIP we 
found, while smaller amounts of oeuponents 
tentatively identified as UDP,UTP,CTP and IDP 
were also observed. The concentrations of AMP, 
GTP (including UTP) and GDP (Including UDP,CTP 
and IDP) were si ee higher in the hind 
limb muscles of ic mouse than in the 
normal, while the oe was found for ATP. 
These results were calculated on the basis of 
the non-collagen nitrogen content of the mus- 
cle. Little or no significant differences were 
found in the acid-soluble nucleotide distri- 
bution of animals with experimentally induced 
atrophy of the hind limb when compared to the 
normal group. Comparative studies involving 
normal and dystrophic human muscle are in 


progress. 
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TISSUE CULTURE CELLS AS A SUBSTRATE 
FOR THE QUANTITATIVE BIOASSAY OF ~~ 
PEPTIC ACTIVITY. William Feller* (intr, ~ 
by F. W. Hoffbauer) Dept. of Surgery, Uniy, 
Minn. Medical School, Minneapolis, Minn, 

An epithelial cell line derived from hv 
esophageal mucosa (Syverton and nec awe ee mel 
Can. Res. 17:923, 1957) is being used as the hme 
substrate for a quantitative bioassay of peptic 
activity. Studies have shown that these cells — 
can withstand exposure to buffered balanced © 
salt solutions at pH 4.0 for a period of 10 
minutes without demonstrable harm, As the 
pH of these solutions is increased, the cells 
resist exposure for a greater period of time, [(cerco 
At pH 5.4 the cells do not appear to be harmed for va 
after exposure times greater than one hour, - 
The incorporation of 0,2 mgm/cc of crystal- 
line bovine pepsin in the buffered balanced _ 
salt solutions resultsin destructive activity 
in approximately 1/3 the time required for 
destructive activity due to the pH effect alone, 
For any given time interval a buffered salt 
solution containing 0.2 mgm/cc bovine pepsin — 
will be destructive to the cells at approxi- , 
mately 1/3 the hydrogen ion conc, necessary fihjam! 
to cause cell damage in the absence of pepsin, Byars | 
(The use of such a tissue culture system asa #ficien 
substrate for the quantitative bioassay of the furt 
peptic activity of human gastric juice will be §” te 
discussed. ) 
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INHIBITION OF ADAPTIVE ENZYME FORMATION IN RAT 
LIVER BY A CARCINOGENIC AZDYE. 
(intr. by Edith E. Sproul.) 
Department of Pathology, Columbia University — 
and Francis Delafield Hospital, New York City, 
The ability to increase the amount of Tryp- 
tophan Peroxidase following the injection of 
I-tryptophan was almost abolished in Sprague> 
Dawley rats fed 3'-Methyl, 4-dimethyl amine- — 
azobenzene for 40 days. ‘The initial level of 
this enzyme, however, was as high in experi- — 
mental animals as in controls. ‘The increase 
Glucose-6-Phosphatase observed after cortisom 
injection (Weber et al., Bioch.Biophys. Acta, 
16:618, 1955) was inhibited in livers after 
days of feeding with 3'-Me, 4-DAB. A single — 
massive injection of the carcinogen in corn ~ 
oil inhibited new formation of TPO to 20% of © 
control values. The evidence will be Paces 
to show that 3'-Me, 4-DAB blocks formation of © 
certain enzymes by enzyme forming systems of | 
ergastoplasm and soluble phase of the cell 
where the carcinogen is localized (Supported § 
by a Grant of the N.1.H., U.S.P.H.S. and by _ 
a Grant of the American Cancer Society. ) 
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0) f vp ‘ OLOGY 
RATE || CARDIAC LESIONS IN MONKEYS FED RICE. 
»F ee ‘RB. Follis, Jr., V.A. Cent. Lab. Anat. Path. 
Agites., A.F.I.P., Washington, D.C. 
Endemic beriberi is ordinarily observed 
| daly in populations whose diet consists pre- 
nn, | figinately of rice. The beriberi syndrome is 
racterized by disturbances in the cardio- 
mscular and nervous systems. Studies in the 
» Oe cerotars’ tine af Ht peda ytd 
ay of the developmen 
peptle” these areas, either in infants or adults. 
Cells Bo, present experiments were undertaken to 
nced Fistermine whether a beriberi-like syndrome 
10 Figild be reproduced in monkeys by feeding 
1s the fipiled unenriched rice exclusively, save for 
cells supplementation with vitamin C. Six animals 
time, [lcercopithecus aethiops) have been observed 
narmed for varying periods to date. Aside from 
Bwigtt loss, no abnormal findings have been 
me served until acute prostration followed by 
Stal- Jeuien death occurs. The collapse may be al- 
ed hevriated by the administration of thiamine. 


vity fDring life no evidence of neurological dis- 
for turbance has been noted. At autopsy, fresh 
alone, gerotic foci were found in the myocardium. 
alt Such consisted of liquifaction and disappear- 


: of the muscle fibers themselves. In 
e pais ste cases no inflammatory reaction was 
er resent. In an animal which had received 
sSary Sihiamine during an acute episode, myocardial 
epsin, Bscars were found later at autopsy. The de- 
nasa piicient state may be intensified by producing 
f the further imbalance, i.e., by adding casein 
II be ito the rice. 
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rw pag PUTIRFEROMETRIC DETERMINATION OF NUCLEAR MASS 

cr) IN WORMAL AND ADENOCARCINOMATOUS CELLS OF THE 
| BOOLON. a +, 

— ch Laboratory, Baptist Memorial 

“oiyy, Pemitel, Jacksonville, Florida 

Bip fo initiate a program of investigation 


of cellular changes in transition from normal 
osa to carcinoma of the colon, ten ex- 
of invasive adenocarcinoma, with normal 


ine- 


@1 Of Bucosa on the same sections were subjected 
eri-  fto interference microscopy, photomicrography 
ease Mind planimetry, Comparisons between normal 
tis0M Bucosa and adenocarcinoma showed: (1) Carci- 
py mclei were larger and heavier than 


lea nuclei. (2) Carcinomatous epithelium 
ng Pui greater nuclear concentration, and a 
4 of ‘ weight of mclear material in a 

wall dard sample than did normal epithelium. 
= 3) No differences between normal and carci- 


ry be cell nuclei were found on determinations 
ty ‘Prich reflect protein molecular concentration 
ported ithin the nuclei including refractive index, 
by otal particle thickness, and dry mass per 


“Puit area, A wider range of special cell 
_Petady technics are being applied to normal 

cosa, polyps, intraepithelial and invasive 
hocarcinoma of the colon. 
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SYNERGISM OF CORTISOL (F) AND DESOXYCORTICOSTE- 
RONE (DOC) IN THE PRODUCTION OF DISSECTING 
AORTIC ANEURYSMS IN HAMSTERS. J. K. Frenkel 
P. Rasmussen* and 0. D. Smith*. . 0; 
Pathology and Oncology, Univ. of Kansas Sch. 
Med., Kansas City, Kansas. 

Death from rupture of a dissecting aneurysm 
as described by Steffee and Snell (Proc. Soc. 

. Biol. & Med. 90:712, 1955) in hamsters 
treated with glucocorticoids was potentiated by 
the addition of DOC. A total corticoid dose of 
1.25 mg twice weekly was effective as F acetate 
and even more so when given half as F acetate 
and half as DOC trimethylacetate, while the 
latter drug alone was ineffective. Individual 
variations were marked. After twice weekly in- 
jections of 2.5 mg. each of cortisone acetate 
and DOC alcohol, aortic rupture occurred be- 
tween 6 and 36 days (mean 18). Sustained hy- 
pertension did not appear to be a significant 
factor in the pathogenesis. Excess intake of 
sodium accelerated, whereas potassium, chloro- 
thiazide (Diuril), a 30% fat diet and epineph- 
rine in oil delayed death. High protein and 
high carbohydrate diets, insulin, diethylstil- 
bestroi and norethandrolone (Nilevar) had 
little quantitative effect. Other than de- 
generative changes adjacent to actual dis- 
section, no definite lesions have been found 
with the electron microscope or by histo- 
chemistry. Inflammatory reaction in the ad- 
ventitia indicated that dissection may precede 
death from aortic rupture by several days. 
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ALPHA-GLYCZROPHOSIHATS OXIDATION IN TISSUES OF 
RAT AND MOUSB. George H, Fried and William An- 
topol. Levy Laboratories, Beth Israel Hospital, 
New York, New York. 

The activity of alpha-glycerophosphate oxi- 
dase (AGPO) was compared in homogenates of kid- 
ney, brain, and liver of Wistar rats averaging 
220 gm and White Swiss mice averaging 23 gm, 
using 2-(p-iodophenyl)-3-(p-nitropheny1)-5- 
phenyl tetrazolium chloride (INT). The iodo- 
formazan (IF) produced was extracted with ethyl 
acetate and measured spectrophotometrically at 
490s. against a calibration curve of IF in 
ethyl acetate. AGPO in both the presence and 
absence of DPN could be assayed by this tech- 
nique. Total N of aliquots of homogenate were 
determined by nesslerization and enzymatic ac- 
tivities were expressed as gamma of IF per m 
tissue N. AGPO levels in the presence of DPN 
were 3 to 4 times as high in mouse kidney and 
brain as compared to rat, while liver levels were 
approximately equal in both species. AGPO levels 
in the absence of DPN were 6 times higher in 
mouse brain than in rat brain, and only negli- 
gible activity was found in rat liver and kidney 
in contrast to the corresponding tissues of 
mouse. The brain in both species was unique in 
its comparatively high levels of the non-DPN 
dependent AGPO despite relatively low levels of 
totel enzyme activity. With the exception of 
the DPN-dependent AGPO in rat liver a trend te 
higher engyme levels was apparent in the mouse. 
This is in accordance with the inverse relation- 
ship between body size and metabolic intensity. 
(Supported by Grant H2670, National Institutes 
of Health, USPHS) 
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LIGHT AND ELECTRON MICROSCOPY OF RENAL CHANGES 
IN ADRENAL REGENERATION HYPERTENSION. 

ee, Eee aE 
CeME.: is and Dept. of ~LeS.Ue 
School of Med., New Orleans. 

A serial study of the kidneys from rats dur- 
ing the development of adrenal regeneration 
hypertension has revealed no significant mor- 
phologic changes by either light or electron 
microscopy prior to the onset of measurable 
hypertension. With the onset of hypertension 
there occurs an increase in PAS positive gran- 


from mitochondrias there are areas of the 
smooth muscle cytoplasm which are deeply osmio- 
philic, indicative of necrosis. The granules 
in the visceral epithelial cytoplasm are first 
noted in the ground substance and appear not 
to involve the cytoplasmic organelles, There 
are occasional areas where the foot process 
organization of the visceral epithelium is lost 
and a continuous layer of cytoplasm covers the 


It is not known at this time whether 
the numerous changes in the kidney result 
directly from the increased blood pressure or 
from the factors that are producing the in- 
creased blood pressure. 
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PROTEIN CHANGES IN LIVER CELL NUCLEI IN HAMSTERS 
INFECTED WITH EQUINE ABORTION VIRUS. Glenn A. 
Gentry* and Charles C. Randall. Dept. of Micro- 
biology, U. of Miss. Med. School, Jackson. 

Conspicuous hepatic intranuclear inclusions 
and a rapidly fatal (15 to 18 hours) hepatitis 
are consistent features in the disease produced 
in hamsters by equine abortion virus (Randall 
and Bracken, Am. J. Path. 33:709, 1957). Bio- 
chemical determinations on nuclei isolated from 
infected livers showed an increase of total pro- 
tein per nucleus after infection (ibid., 1009). 
In the present study a pool of hamsters was in- 
fected, from which small groups of animals were 
selected at random every 3 hours and etherized. 
The livers were removed and fixed in formalin, 
and sections were extracted with trichloracetic 
acid (90°C for 15 min.). Umextracted sections 
served as controls. When stained with mercuric 
bromphenol blue for total proteins the extract- 
ed sections showed a striking increase in inter 
sity of nuclear staining when compared with the 
controls, beginning at 6 and continuing through 
9 hours, with some variation evident at 12 and 
15 hours. This indicated an increase in nucle- 
ic acid-bound protein concurrent with infection. 
Unextracted sections did not stain with alkaline 
fast green for basic proteins but the extracted 
preparations showed considerable clumping of 
the basic proteins throughout the nucleus, be- 
ginning at 6 and continuing through 15 hours 
after infection. These results will be illus- 
trated and discussed. (Supported by grant from 
the NIAID, PHS.) 
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EXPERIMENTAL "HYPERSPLENISM" INDUCED BY REpggr, 
ED INJECTIONS OF ZYMOSAN. Fr 8 * FILA} 
Baruj Benacerraf. (Intr. by Marvin Kuschner), OF T! 
Dept. of Pathology, N.Y.U. College of Med., Guid: 
York, N.Y. jt— 

It had been observed that zymosan, a co G, Jol 
of hemicellulose derived from yeast cell waljgp biolog 
produced marked hyperplasia of the reticulo State | 
thelial system. Swiss albino mice were injec; 
ed with 1 mg zymosan intravenously on alte; Fried 
days for an average of 10 injections. The 23:15: 
ocytic activity of the R.E.S. measured by the § mycel 
rate of clearance of colloidal carbon from thf r,p.n 
blood, was greatly increased. Marked hepato- glass 
splenomegaly and severe anemia developed in ing 8u 
nearly all animals. Hemoglobin fell to about 
40% of normal. This was accompanied by marked 
reticulocytosis. Erythrocyte survival time An im 
measured with Cr51 was sharply reduced. ment¢ 
survival time of these cells, transfused into — has b 
normal animals, was only slightly diminished, — Elveh 
The femoral marrow showed myeloid and erythroi@ elect: 
hyperplasia. Reticulum cell hyperplasia was pen 
found in the liver, spleen and lymph nodes, 
Granulomata composed of reticulum cells were 
seen in the liver and spleen. Further studies 
are needed to establish whether the anemia ob} ‘rect 
served is specifically brought about by hyper-— cal ar 
activity of the R.E.S., or is the result of amg as we 
immunological response to a component of zymon exper 
adsorbed on erythrocytes. fungic 
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LOBULAR DISTRIBUTION OF HEPATIC NUCLEI LABELD 
WITH TRITIATED-THYMIDINE IN PARTIALLY HEPATE(- 
TOMIZED RATS. J,W, Grisham*/ (Intr. by ¥. 
Stanley Hartroft), Dept. of Pathology, Wash- 
ington University School of Medicine, St. Louig 
Mio. 

Sites of mitoses in rat liver after partial 
hepatectomy have been variously reported as 
either random (Brues et al, 1937) or periport 
(Harkness, 1952). Tritiated-thymidine, which 
labels DNA (deoxyribose-nucleic acid) of n 
prior to mitosis, followed by autoradiography 
has been applied to a re-examination of this” 
apparent discrepancy. Twenty hours after 60- 
65% partial hepatectomy, male Wistar albino 
rats (60-90 gm.) were given intraperitoneally 
0.5-0.7 uc tritiated-thymidine (S.A. 350 mc/@l 
per gram body weight and operated controls we 
similarly treated with equivalent amounts of 
non-radioactive thymidine, At this time, 
nuclei are maximally synthesizing DNA, Anis 
were killed at regular intervals and autor 
graphs prepared according to Nessier, et al, 
1957. Labeled nuclei were concentrated initi- 
ally near portal tracts, later extending 
toward central veins. Cells originally lebelé 
apparently continued to divide because the 
label was progressively dilated. 

#National Cancer Institute Fellow 
(Supported by USPHS Grant No. CRT-5017. 
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PREPARATION OF SUSPENSIONS OF HEMOGLOBIN CONCENTRATION OF CIRCULATING PLASMA. 








* 
aoe FILAMENTOUS FUNGI AND ESTIMATION G. &. Hanks and H. Chaplin (intr. by W. J. Har- 
hner OF THEIR CONCENTRATION. D. J. rington). Barnes Hosp. and Washington Univ., 
led., , ae St. pete Missouri. 
Guidry and Harry B. Chappell (intr. by nition of the level of plasma hemoglobin 
complet G» John Buddingh). Department of Micro- m), re pert ett born "ine ofured dart 
» School of Medici Louisi art hemo. 8 uc uring 
i collection of the blood, and b) insensi- 
culo State University, New Orleans, Louisiana, tivity of current benzidine Bea for Hb de- 
inject +e. 
lte; Friedhoff and Rosenthal (J. Invest. Dermat. bet mg sf . Pee Gs8., $2 
The pha 23:155, 1954) showed that when a portion of will be described which minimizes artifactual 
by the § mycelium was subjected to stirring at 2400 hemolysis by the use of non-wettable surfaces 
rom thef r,p.m. for 15 min, to 30 min. using a and by elimination of necessity for mixing the 
an glass rod with a 90 angle bend the result- blood iyo bene paps opel Pe eed rly 
in : : uld be diluted and plated crease in sens ° nz. 
about Fe pent linin Hs ao as rs "4 me = method has been achieved by defining conditions 
marked bg “a { a ve which permit the use of much larger volumes of 
time § An improved method of breaking up fila- plasma than vas formerly possible. hen the 
Howevg mentous fungi into small hyphal elements green color peak is measured at 700A (vs. con- 
1 into | has been developed which utilizes the Potter- ventional measurement of violet color at 515A), 


@ linear standard curve, obeying Beer's Law, can 


ished, § Elvehjem all glass homogenizer and an be ou cted for pi a ediniaaeehhien. Oxi 


rythroi® electric stirring motor operated at 900 the range 0.25-1.5 29 per 100 ml. When Hb is 
ec’ t.p.m. Light transmission curves for added to normal plasma so as to raise the plasma 
prs various concentrations of hyphal suspen- Hb renee = oon little as 0.3 mg. - 100 
studies sions were determined and correlated with post ea . = ae Hb dg 7 ? 

ria oh | direct counts and plate counts. A statisti- tectable. Plaem mean Segetens 0.42 mg. ats 
hyper-— cal analysis of the reliability of the method nl. (range 0.25-0.58), which is 1/5 to 1/10 the 
t of ang as well as its application to growth studies, values previously reported. The application of 


; symosm experimental infections, and testing of the i eae arm hn sorapaa ash ukes tae 
fungicides will be discussed. illustrated by studies of in vivo destruction 
of non-viable stored red cells and ABO-incom- 
patible red cells in normal subjects. 
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SYNCHRONIZATION OF MITOSES BY THE FUSION OF HISTOLOGICAL SEQUENCES IN ATHEROGENESIS AND THE 
THE PLASMODIA OF PHYSARUM POLYCEPHALUM. RATE OF AORTIC LIPID AND CHOLESTEROL DEPOSI - 
E, Guttes*, S. sohbet and H. P. Rusch. TION. Paul N. Harris and E. R. Diller. 
cal Lilly Research Laboratories, Eli Lilly and 
School, University of ¥ Wisconsin, Madison. Company, Indianapolis, Indiana. 
Groups of cockerels given a diet containing 
Nuclear divisions are essentially 2% cholesterol and 5% cottonseed oil were 
synchronous in the syncytial ——* of killed at intervals ranging from one day to 21 
the myxomycete a When weeks, Although minute fat deposits were seen 
cultured in s are with equal frequency (60%) in the thoracic 
rape into tiny pieces which exhibit aorta of controls and those given cholesterol 
totic synchrony as individuals, but lack for 1 or 2 days, the incidence was 100% in 
Pe rhythn vagina ogi ear pay Such those on the diet for 4 or more days, and the 
nized deposits were larger and more numerous. 
Pipetting them onto dry filter paper where Fibrous intimal plaques at or near the terminus 
they fuse and integrate into one large of the abdominal aorta were seen with equal 
Plasmodium within one hour. In such fused frequency in control and treated birds, but fat 
plasmodia synchronized mitoses occur about was less common in the former. Medial fat de- 
+8 hours after fusion. In the shaken flasks posits in the thoracic aorta spread out 
the period of interphase is 15.) hours as laterally between the elastic laminae so as 
measured by the doubling of total DNA, Since to suggest that they penetrated by way of the 
= period from fusion to mitosis is half of perforations in the elastic laminae. The first 
b average time for interphase, the result grossly recognized fat deposits in the thoracic 
integration of the mmerous cellular aorta were seen after 11 days on the diet, but 
ee into a unified response culminating did not increase in frequency during the next 
ro eerenaned mitoses may be symbolized by 64 weeks. At 3 months nearly all thoracic 
o yet: value. This suggests that aortas showed gross lesions, but thereafter the 
be ppg alteration between growth and frequency diminished, although the incidence of 
is governed by a ratio, which changes microscopic deposits was still 100%. The 
a en: at a continuous and constant histologic observations will be correlated with 
pat — jy approaching a critical pre- chemical determinations of cholesterol in the 
c 1. Preliminary observations aorta, blood plasma, and liver. 


eee that the ratio involved is that of 
the utilisation of chemically bound energy to 
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1889 1891 - - 
WEIGHT, VOLUME AND RIBONUCLEIC ACID CONTENT OF STUDIES ON THE BLOOD BRAIN BARRIER. II. 7 9 
NERVE CELLS IN RATS MADE HYPERACTIVE WITH FLUENCE OF HEPARIN AND NITROGEN MUSTARD OW ' 
IMINODIPROPIONITRILE. H. Hartmann, H. Hydén and es See eee eee 
. Béstrém (intr. by on We kagevice}— Fey ; Angevine). Dept. of and J. pa-Brungon, Path. Depts, Unive 

thelogy, Univ. of Wisconsin Med. School, The ¢ 
production of vascular lesions of the x 
pea se ef Histology, Usiv. of central nervous system by an intracarotid in quick 
faf-ind aebhee epionitrile (IDPN) was injected jection of endotoxin has been described pre- cells 
viously (Am. J. Path., 32:631, 1958). The ing 1 
inte rats in a single dose of 2g/kg inducing 
similarity of these lesions to those which acute 
“the waltzing syndrome” (Hartmann, Science 125: 
occur in the Shwartzman phenomenon led us to stag 
445, 1957). Twenty rats were sacrificed at the infl Kenardn milf 
intervals and anterior motor horn cells fron Laverna :2a8 mente, of Reger Se : 
atlas ane de ion enit 1 ai gen mustard on the production of the lesions, — by @ 
pa ically. yr va ue aka di <a since these substances inhibit the development} 337-: 
iograph - mass, na of the generalized Shwartzman reaction. In th} sbou' 
dent from 2 te 12 days after injection, Fresh present study 136 hybrid albino rabbits were nox: 
merve cells removed under a dissecting micro- 4 carotid 
sc and placed in 0,25 M sucrose were fixed weed. OF ee ee See ee sam 
reg ? Pm sg eayee Gesteaen ech she injection of endotoxin (50 megm.) followed 3 nerve 
oda faction Pagan - ag were to 6 hours later by an injection of 2 ml. ofa} radii 
0 ely sed analysed in a special _ mixture of 2% trypan blue and colloidal iron, G: 
Scanning Cell Analyser (0. Hallén and H, Hyden, About 55% showed gross staining of the brains, ver ts 
X-Ray Microscopy and Microradiography, p249, Of 32 animals given either heparin (60 mgm.) orf cell 
Acad, Press, 1957). The mean weight increased nitrogen mustard in conjunction with the inte) ort 
Gees 2 Ainge sy ae i ey carotid injection of endotoxin and colloidal are | 
1053, Nerve phen: nvm Phen : Meade aid dyes, about 60% demonstrated gross staining of } plat 
° peg mucte- brains. Approximately the same percentage of | chie: 
us were dissected from Carnoy fixed material . 
21 control animals given only nitrogen musta § fina 
with a micromanipulator and extracted with and dye showed gross staining of the brains nigr 
RNase. When the RNA content was determined on but only 14% of control animals ‘ 
given heparin fibe: 
the extract (Bdstrém, Biochem, et Biophys, Acta or saline alone showed staining of the brains, — with 
123361, 1953) there was no change in the total The results indicate that substances which of . 
amount. Studies with electrophoresis of the 4nhibit the Shwartgman phenomenon do not 
hydrelysate of the RNA extract after deposition P ne al 
vent the changes in permeability of the ce: 
on fibers ef artificial silk (microphoresis) 
(Béstréa, Mi na 2:71, 1958) i vessels produced by endotoxin. Other studies 
jn » Micrechen, J. 2:71, = eee suggest that alterations in serum calcium my 
Me be an important factor in this regard. 

1890 1892 ol 
PATHOGENESIS OF AN EXTREME FORM OF THE CHOLES- A STUDY OF RATES AND PATTERNS OF RENEWAL GROMME Fine 
TEROL-FATTY LIVER. W, Stanley Hartroft. Dept. OF DIFFERENT CELL TYPES IN MOUSE TISSUES. Ww. K 
- Pathology, Washington Univ, School of Medi- B. A. Herrero-Gonzales, Joshua L. Edwards, Sch. 
cine, St. Louis, Mo. H. 1. Pryor, Pauline M. Youcis (intr. by Peytm 

Bizarre fatty livers consistently developed Rous). Department of Pathology, College of affi 
within 4 mos. in several hundred male Wistar Medicine, University of Florida. inv 
rats (120 g) in dietary experiments designed Mice were killed at intervals following the} tiga 
PB es aggro _ renal infarcts (Thomas eve en Mie. a rae di olls 
and Hartroft A . Animals consumed gram o weight of tritiated thymidine, @ h 
either a basal diet (20% protein, 40% fat, 0.3% specific precursor of deoxyribonucleic acid oth 
thiouracil, 2% Na. cholate, 5% cholesterol) or (DNA). By examining radioautographs of all abil 
one of its several modifications. The pale- tissues, the percentage of cells that had in- this 
grey, putty-like livers of all rats subjected corporated the precursor was determined for (Rab 
to these extremely unphysiologic conditions each type of cell. In all tissues the cells acri 
contrasted strikingly with the yellow, friable that incorporated thymidine had a typical dis-§ cont 
ones typicel of choline deficiency. Fat tribution. In some tissues the distribution Acri 
appeared initially in periportal parenchyma. changed characteristically as the interval be- 80 m 
Cysts did not form ct any stage. Later, tween injection and autopsy was lengthened in- DNA, 
enlargement of adjacent ceauneed areas by dicating definite patterns of migration of cult 
accumulation of parenchymal lipid and hepato- specific types of cells. Although thirty per ligh 
cellular hyperplasia compressed intervening cent of the cells lining the crypts of the cell 
lobular peripheries into periportal annuli of small intestine were found to be labeled thirty} whic 
atrophic stromal and parenchymal cells, Within minutes after the injection of thymidine, occu 
the 4 months, neither frank fibrosis nor neurons were never found to be labeled. If t) tain 
cirrhosis developed. The lesion described has incorporation of thymidine results from synthe) fo, 
no obvious counterpart in man, although the sis of new DNA in preparation for cell divi- slig 
pathogenic mechanisms so readily demonstrable sion, the measurements afford an estimate of cell 
under these severe conditions may conceivably the relative rates of renewal growth or turn- of t 
operate more subtly in other, le r over for various types of cells. The relation — ora 

Y » less extremely n 
abnormal, situations. between the relative rates of renewal growth cell 
(Supported by USPHS Grant No. H-1968.) for particular types of cells and the known a fl 
incidence of types of spontaneous neop! asms 
will be discussed. (Supported by Research 
Grants E-1566 and E-1542, NIH, PHS). 
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JEVELOPMENT OF THE CEREBRAL CORTEX STUDIED 
Wil RADIATION AND ANOXIA AS TOOLS. Samuel P 














> ° 

. E. Deaconsss Hospital, Boston, ° 

200 r conventional x-rays selectively and 
quickly destroy primitive embryonal neural 
cells and thereby "mark” them in the develop- 
ing mammalian brain. From positions of the 
acutely marked migrating cells at different 
stages and the reproducible series of later 
malformations in the nervous system induced 
by the radiation (Hicks, Physiol. Rev. 33: 
337-356, 1958) some deductions are being made 
about how the cerebral cortex is formed. 
Anoxia in late fetal and neonatal life by 
damaging and "marking" certain more mature 
nerve cells, in contrast to the effect of 
radiation, provides ancillary information. 

Growth is contimally most active at the 
vertex of cerebrel vesicles through migratory 
cell stages. As the cortical plate (neo- 
cortex) grows in thickness and extent, cells 
are added to all potential layers but the 
plate of earlier stages probably represents 
chiefly layers four and five. Layer six, then 
finally two and three are completed by cells 
migrating through the plate. Thalamocortical 
fibers ascend into the early plate keeping pace 
with the progressive vertex growth. Details 
of the migrations and factors influencing fiber 
and cytodifferentiation are being studied. 





1894 
THE EFFECT OF ACRIDINE ORANGE ON L STRAIN 
FIBROBLASTS. Rolla B. Hill, Jr. and Donald 
W. King (intr. by H.S.N. Greene). Yale Univ. 
Sch. of Med., New Haven, Connecticut 

The acridine dyes because of their 
affinity for nucleic acid in vivo and 
in vitro, hold promise as tools in the Inves- 
tigation of nucleic acid and protein metab- 
olism. Much of the recent work using the dyes 
has apparently been carried out without 
knowledge of the strong photosensitizing 
abllity of the dyes. We have reinvestigated 
this phenomenon first discovered in 18 
(Rabb, 0. Z. Biol. 39:524, 1900) using 
acridine orange and L strain fibroblasts In 
continuous suspension tissue culture. 
Acridine orange in concentrations up to 
80 mgm% has no noticeable effect on growth, 
DNA, RNA, or protein synthesis in these 
cultures if they are carefully shielded from 
light. Larger doses produce bizarre giant 
cell forms. Logarithmic growth of cells, 
which appear small but otherwise normal, 
occurs after a short lag. If cultures con- 
taining acridine orange are exposed to light 
for varying perfods, effects ranging from 
slight Inhibition of DNA synthesis to total 
cell death ensue. During logarithmic growth 
of the cells In the presence of acridine 
Orange the dye is present in the nuclel of 
cells in all phases of mitosis as seen with 
@ fluorescent microscope. 
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EFFECTS OF STEROIDS ON SKIN OF HAIR- 
LESS MICE, F. Homburger, A, Tregier* 
and H. J. C. MacMillan*, Bio-Research 
Consultants, Cambridge, Massachusetts, 
Estradiol benzoate and testosterone pro- 
pionate have markedly different effects when 
applied topically to the skin of female hairless 
(hr hr) mice, In doses of 40 micrograms ap- 
plied daily for 31 days the estrogen causes 
smoothing of skin folds, microscopically evi- 
dent as widening of dermal papillae and densi- 
fication of dermal connective tissue, The 
androgen produces rough skin with accentua- 
tion of skin folds. Typical estrogen effects 
are accompanied by systemic alterations evi- 
dent in changes in untreated skin, suppression 
of estrus (vaginal smear) and weight loss. 
Testosterone propionate in the doses used 
topically caused significant enlargement of 
the clitoris in all animals, Study of gross 
and microscopic skin changes, vaginal 
smears and clitoris size permits selection 
for topical use of steroids with maximal 
local and minimal systemic effects, 








1896 


ADRENAL OUTPUT OF CORTICOSTEROIDS IN THE FIRST 
1 DAYS AFTER HYPOTHALAMIC DESTRUCTION IN THE 
DOG. D.M. Hume and B.T.Jackson*.Medical College 
of Vir a, Dept. of Surgery, Richmond,Va. 

It has been shown that destruction of the 
anterior median eminence of the hypothalams 
leads to a marked reduction in the ACTH release 


which normally follows trauma (Hume,19h9,1956). 


In order to study this mechanism further, adrenal 
venous blood corticosteroid output was measured 
in a series of mongrel dogs at various inter- 
vals after the production of hypothalamic 
lesions. The lesions were produced either by a 
stereotaxic instrument or by actual removal of 
the ventral hypothalams through a transbuccal 
roach. The following results were obtained: 
1) For a period of time varying from ) hours to 
7 days after hypothalamic destruction the pit- 
uitary-adrenal response to trauma remained in- 
tact. 2) Those animals followed from 7-1) days 
showed loss of the normal response to trauma, 
but retention of the response to ACTH. 3)Section 
of the spinal cord abolished the response to 
trauma in the normal dog. ))Following hypophy- 
sectomy the response to trauma was immediately 
lost,and the response to ACTH absent or markedly 
reduced by 8 hours.We concluded: 1)the hypo- 
thalams contributes to the ability of the pit- 
uitary to release ACTH in response to trauma 
2)The trigger mechanism to ACTH release after 
trauma is located in the CNS but not in the 
hypothalams 3) The hypothalams may provide a 
neurohumoral precursor to ACTH,or stimlate its 
formation in som other way.l) There are other 
possible explanations for these observations . 








Humphreys 

1897 
DUODENAL ACIDITY AND EXPERIMENTAL PEPTIC ULCER. 
John Humphreys,* John H. Grindlay and Jesse L. 
Wollman. Wayo Clinic and Mayo Foundation, Roch- 
ester, Minnesota. 

Continuous recordings of the fluctuating 
pH of the duodenum of dogs have been made fron 
a glass electrode passed into a fixed location 
through a Mann-Bollman fistula. These were ob- 
tained throughout the day during fasting and 
following meals in normal dogs and at later 
dates after procedures which tend to produce 
duodenal ulcer. Depot histamine administration, 
Mann-Williamson procedure, biliary obstruction, 
biliary fistula, portacaval transposition, port- 
acaval shunt, were studied. For the most part 
these procedures increased the duodenal acidity, 
as compared to similar periods in the normal 
dog, and the duration of acid increase was long- 
er. The pH of these duodenums was seldom low 
enough to activate pepsin. 





1898 

ENZYMATIC ASPECTS OF HEPATIC FIBER FORMA- 
TION. Ferenc Hutterer and Edward J. Singer (intr. by 
Hans pepper). ‘Dept. of Pathology, Mt. Sinai 
Hospital, New York City. 

Female rats kept on a 0.5% ethionine diet develop 
after 6 weeks a 4-fold rise of hydroxyproline associ- 
ated with a conspicuous increase of reticulum and 
ductular cells. This was, in a serial 9-week study, 
preceded by a transient drop in the Ist week of the 
hepatic transaminase (GPT) and succinic dehydrogen- 
ase (SD). In the 2nd week proline oxidase (PO) perma- 
nently dropped to near zero, while after the 6th week, 
GPT decreased by 50% and SD by 70%. The protein 
concentration of the liver decreased by 30% after the 
Ist week and remained so, while the liver weight, 
after a 50% drop in the 2nd week, rose to |.5 times 
that of the control, after the 6th week. A relationship 
between the decrease of GPT and the increase of hep- 
atic protein which appears concurrently is being con- 
sidered. The decrease in PO may play an important 
role in the accumulation of a proline-rich collagen 
precursor, characteristic of beginning fibrosis. Upon 
replacement of ethionine by methionine in the 8th 
week, ductular cells disappeared, liver size decreased, 
protein concentration rose to normal, and GPT, SD, 
and PO increased to above normal. Enzyme hyper- 
activity may be related to the disappearance of ductu- 
lar cells and accumulated metabolites. Supported by 
Contract DA-49-007-MD-290, Office of the Surgeon 
General, Army, and Grant C-3342(Cl), U.S.P.H.S. 
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1899 
INFECTED CELL CULTURES FOR SHIPMENT AND PRESER. 
VATION OF VIRUSES. David T. and 
M, Adams. Depts, of Feliateise tol Tatection 
Diseases, School of Medicine, Univ. of Calif,, 
sae SPE and Long Beach VA Hospital, Long 
ach. 

By means of infected cell culture technique, 
measles virus (Edmonston strain) was success- 
fully shipped to various parts of this country 
as well as to foreign countries without any 
refrigeration. In addition, infectivity titra. 
tions were carried out with measles and polio 
(TypeI Mahoney) viruses which were kept by the 
infected cell culture method at room tempera- 
ture. The viruses were propagated in HeLa cel] 
cultures, and the cells were scraped from the 
@lass wall of the test tubes after extensive 
destruction. For shipment and storage, the 
infected cells with the liquid medium were 
sealed in hard glass ampoules. At various 
time intervals, the infected cells and the 
supernatant fluids were assayed for infectivity 
in HeLa cell cultures. Measles virus was 
viable under these conditions for at least 5 
weeks, but when kept at room temperature with- 
out cells, infectivity persisted only for 2 
weeks. Poliovirus remained viable for over 
3 months under similar conditions. However 
the infective titers of the virus were at 
least 1 log greater when the virus was stored 
with infected cells than when the virus was 
stored without cells. 


1900 


INFLUENCE OF ROTATIONAL STRESS OR ENDOTOXIN ON 
SUSCEPTIBILITY OF RABBITS TO INFECTION WITH , 
AVIRULENT HUMAN TUBERCLE BACILLI. P.C. Iverslie 
and J.G. Brunson. Path. Dept., Univ. Minnesota, 
Minneapolis. 

Hybrid albino rabbits weighing approximately 
1.5 kilograms were given a single injection of 
an avirulent strain of Mycobacterium tuberculo- 
sis (H37Ra) in conjunction with an injection of 
Gram-negative endotoxin (50 mcgm.) or rotation 
in a modified Noble-Collip drum (600-650 revo- 
lutions). Control animals were given a single 
injection of H37Ra alone. None of the latter 
group died prior to sacrifice six weeks fol- 
lowing administration of the micro-organisms, 
whereas all animals in the experimental groups 
died prior to five weeks following infection. 
The average duration of survival in these ani- 
mals was 20:days. Control animals demonstrated 
no specific gross or microscopic lesions. Ani- 
mals in the experimental groups showed wide- 
spread lesions which involved predominantly the 
lungs, liver, and spleen. These consisted of 
ill-defined granulomatous lesions in which there 
were many giant cells, macrophages, and hetero- 
philic cells. Myriads of acid-fast organisms 
were demonstrated in the lesions. The results 
suggest that alterations in the susceptibility 
of the host to infection (by methods which may 
operate through a common basic mechanism) ren- 
ders an “avirulent” parasite "virulent" al- 
though the organism itself remains unchanged. 
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1 
Seeprococcosn: FACTORS IN TISSUE 
RESPONSE. PART I: STRAIN STUDIES. 
L. Iverson and A. Kase (intr. by H. Smetana). 
Armed Forces Inst. of Path. , Washington, D.C 
Previous studies have indicated variations 
in tissue response in human cryptococcosis. 
More violent tissue reaction approaching the 
tuberculoid pattern is noted when the poly- 
saccharide capsule is diminished (L. Iverson, 
Excerpta Medica, Spec. Issue:87, 1957). It was 
not known whether this was due to variations 
in pathogenicity of strains, to specific anti- 
gens, or to adaptation during the course of 
the illness. 75 strains of C. neoformans were 
selected at random and the capsular formation 
in broth and agar was studied. Some strains 
remained heavily or weakly encapsulated over 
a period of 60 days. Heavily encapsulated 
organisms had a longer lag phase in standar- 
dized growth curves. The capsular material 
stained uniformly in all strains, and with all 
preparations. High agglutination titers were 
more easily produced in rabbits inoculated 
with weakly encapsulated organisms. When in- 
jected into the subcutaneous tissue of rats and 
mice, organisms with large capsules appeared 
to diffuse more rapidly, but spread of the di- 
sease to systemic organs occurred in both 
types of infection. 


1902 
HEMODYNAMIC AND ANATOMICAL CONSIDERATIONS OF 
EXPERIMENTAL AMNIOTIC FLUID EMBOLISM IN [OGS, 


es, W. E., Hampton, J. W.*, Bolten, K. A.*, 
é .*, Univ. of Okla- 

fona Medical Center, Oklahoma City, Oklahoma, 

Pressure changes were studied in the lesser 
circulation of nine dogs after intravenous in- 
fusion of either autologous, homologous or 
human amniotic fluid. Following the injection, 
pulmonary artery and pulmonary wedge pressures 
were immediately and markedly increased, After 
15-20 minutes the pressures receded but did not 
return to control levels within three hours. 
When recatheterized the following day pressures 
were still found to be elevated. Subsequent 
infusions of amniotic fluid induced a pro- 
gressively greater hypertensive response. 
There was no change in the systemic arterial 
Pressures, Histological examination revealed 
fibrin thrombi in the early stages followed by 
organization and eventual eccentric intinal 
thickening. The changes were largely limited 
to the lesser circulation ani did not appear to 
warrant the initial hemodynamic changes. These 
Organized thrombi probably contributed to the 
sustained pulmonary hypertension, Control 
animals injected with saline showed no changes. 
It is concluded that an irreversible pulmonary 
hypertension in dogs has been induced by intra- 
venous infusion of amniotic fluid. 


ase tae 





Johnston 


1903 
ACUTE RADIATION EFFECTS IN THE ESOPHAGUS. 
E._ke Jennings, Department of Pathology, 
University of Chicago, Chicago, Illinois. 
Degeneration of esophageal epithelium is ap- 
about seven days after 3000r of thoracic 
radiation in the rat. is first 
seen followed shortly by atrophy and necrosis 
of epithelium. Necrosis commonly fills the 
esophageal lumen with debris to cause apparent 
obstruction. Inflammation with infiltration 
of leukocytes occurs about the tenth post-radi- 
ation day and involves all layers of the wall. 
Re-epithelialization of the necrotic esophagus 
starts about the sixteenth day and is often 
complete by the 20=<22nd day. Such epithelium 
is atrophic with some irregularity of the 
basal layer. Marked submucosal edema with 
fibrosis and telangectasia is seen at this 
stage of healing. Submicosal scarring persists 
in all animals and commonly mucosal diverticula 
extending through the muscularis develop after 
the 45th day. The radiation effects are some- 
what greater in the lower esophagus than higher 
in the organ, possibly due to regurgitation of 
gastric secretions. Esophageal radiation ef- 
fects are more acute and more severe than ef=- 
fects on external epithelium exposed to the 
same radiation. 


1904 


SKELETAL LESIONS FROM AMINONUCLEOSIDE ADMINI- 
STRATION. A.D. Johnston* and RH. Follis, Jr. 
V.A. Cent. Lab. Anat. Path. and Res., A.F.I.P., 
Washington, D.C. 

The administration of the aminonucleoside 
of puromycin (stylomycin or SAN) to rats leads 
to profound alterations in skeletal tissues 
(Selye, H., Endocrinol. 62:287, 1958. The 
present report deals with serial studies of 
the bones of rats given large daily doses of 
SAN (1 or 2 mg. per 50 gms) up to death of the 
animal. Profound changes appear within one 
day, when marked destruction of newly formed 
calcified cartilagenous matrix is found; in 
the lower metaphysis and diaphysis there is 
excessive cellular proliferation with some 
new bone formation. Growth of cartilage ap- 
pears to be stimulated. Over-all cellular 
activity is great with destruction predomi- 
nating over formation. This phase continues 
for several days and is interpreted as the 
direct effect of the drug. Cecessation of 
growth of cartilage then appears and before 
death stops all together. Defective calci- 
fication of cartilage matrix occurs at this 
time. Although destructive activity continues 
new matrix is formed as evidenced by excess 
osteoid. This phase is apparently related to 
progressive renal failure. SAN therefore pro- 
vides a potent tool with which to study the 
destructive and constructive activities of 
cells stimulated by it and the general effects 
of renal disease on bone. 








Jones 


1905 
METABOLISM OF C14 LABELED STREPTOCOCCAL HYALUR- 
ONIC ACID IN THE GUINEA PIG. Russell S. Jones 
& E. V. 1 Howell* Department of Pathology, 
University Utah College of Medicine, Salt 
Lake Sity- 
C~“* labeled hyaluronic acid, obtained bio- 
synthetically from Streptococcus A 111, and la- 
beled predominantly in the glucuronic acid 
moiety, was injected intravenously, 1 mg/200 g 
body weight, into young guinea pigs. Within 
hours 10% of the label was lost as 





ethanol insolubility and electrophorectic mobil- 
ity of the original streptococcal hyaluronic 
acid but the specific activity, on the basis of 
hexuronic acid content, was reduced. The 
streptococcal hyaluronic acid was rapidly 
cleared from the plasma and tissues and no la- 
beled hyaluronic acid appeared in the joint 
fluid. Paper electrophorectic studies indicate 
little binding of the hyaluronic acid to plasma 
in vivo while slightly greater binding was 
found in vitro (supported in part by University 
of Uteh grant and by PHS grant H- 
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QF INDUCED CHRONIC HYPERCHOLESTEROL- 
CLA OM CANINE THORACIC AORTIC 
L. Jordan, Jr.*, 


Med., 
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ZINC AND THE MOLECULAR STRUCTURE OF YEAST ¥ 
ALCOHOL DEHYDROGENASE [ (YADH)Zn,). Jeremias H, 
R. Kigi (intr. by James P, O'Hare), Bio- 
physics Research Laboratory of the Dept. of 
Med., Harvard Med. School and Peter Bent 
Brigham Hospital, Boston, Mass. 

Once a metal has been removed from a metallp 
enzyme it is often difficult to restore enzy- 
matic activity. When the inactivation is 
apparently irreversible, it is conceivable that 
this is consequent to changes in protein struc- 
ture. When zinc is removed from [(YADH)Zn,], 
activity is lost concomitantly and is not re- 
stored by readdition of zinc ions. Under these 
conditions physical changes are observed. Four 
times recrystallized ((YADH) Zn, ] in 0.1 M Tris, 
pH 7.5, 4° C exhibits a single symmetrical peak 
in the ultracentrifuge with a sedimentation 
constant of 7.2, corrected for the viscosity of 
water at 20° C. On addition of 1,10-phenan- 
throline a second peak forms with a sedimenta- 
tion constant of 2.2. Changes of optical 
rotation have also been observed. Apparently 
[(¥YADH)zZn,] dissociates into subunits. Versene, 
which neither inhibits the enzyme nor removes 
zinc, does not split the molecule. It appears 
that zinc plays a role both in the catalytic 
properties and in the stabilization of the pro- 
tein structure of [(YADH)Zn,]. The metal may 
exert its effects through being part of an 
organized, active, enzymatic site, through the 
maintenance of the critical molecular config- 
uration of the apoenzyme, or both. The rela- 
tion of zinc to structure and function will be 
discussed. 
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1908 


HEMATOLOGIC CHANGES IN PATIENTS RECEIVING LONG 
TERM INFUSION OF FAT EMULSION. Jack Kal 
H.C, and Catherine ham (Intro. = 

oF. » Dept. Physiol, Vanderbilt Univ. 
Med, Sch., Nashville, Tenn. 

This report presents some changes in hemo- 

gram and plasma volume in 6 institutionalized 
schizophrenics receiving daily intravenous 
infusion of 500 ml 15% neutral fat emlsion 
(Lipomul, Upjohn) for 22-28 consecutive days, 
Weekly estimations showed a progressive de- 
crease in packed cell volume (10-30%), hemo- 
globin (15-30%), and erythrocyte count (6-12%) 
at the end of the experimental period in 5 of 
the 6 patients, The mean corpuscular hemo- 
globin concentration, mean corpuscular volume 
and mean corpuscular hemoglobin remained fair- 
ly constant within normal ranges until the 3rd 
or th week when a decrease was demonstrated 
in 3 patients, The results suggest that long 
continued infusion of fat emulsion might have 
been responsible for the anemia; the decrease 
in PCV, Hgb., and erythrocytes was to an equal 
degree, until later when a reduction in Hgb. 
and/or PCV was relatively more marked, Reti- 
culocytes were not increarsd in any patient 
throughout. The plasma volume, determined at 
intervals during the 3-); week period showed no 
significant changes except one patient in whom 
a slight increase was observed. It may be 
said that the anemia in these patients was 
probably not due to hemodilution., The decrease 
in leucocyte count ranged from 26-15% of the 
pre-infusion values, Study to determine the 
causes of these changes is in progress. 
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PATHOLOGY 


Univ. Minnesota, Minneapolis. 

A previously described method (Circ. Res., 
in press) for producing stress shock by rota- 
tion in a modified Noble-Collip drum was used 
in 566 rabbits. A period of 30 minutes in the 
drum (800-900 revolutions) invariably was 
found to be lethal for untreated rabbits. Ad- 
pinistration of vasopressor amines proved in- 
effective in preventing lethality. However, 
the lethality of the procedure was markedly 
decreased when certain phenothiazine deriva- 
tives were administered alone or in combination, 
before or during rotation. Although consider- 
able variation was noted among the various 
drugs, WY 1359, promazine, promethazine and 
chlorpromazine proved highly effective. A sur- 
vival rate of 85% was obtained by immediate pre- 
treatment with WY 1359, or by one hour pretreat- 
pent with a combination of promazine and pro- 
methazine. Hemorrhagic and ischemic lesions 
were observed in sections from the hearts, gall 
bladders, and intestines of the animals in all 

- Lesions consisting of areas of focal 
to diffuse hepatic necrosis were limited to 
those animals given sympathomimetic amines. 
Several mechanisms through which the phenothia- 
gine derivatives prevent the lethality of the 
shock procedure may be postulated. These in- 
clude alteration in body temperature, chemical 
changes in the blood, blocking of sympathetic 
response, and maintenance of capillary integ- 
rity. 


1910 


HISTOCHEMICAL AND BIOCHEMICAL OBSERVATIONS ON 
CARTILAGE IN EXPERIMENTAL OSTEO-LATHYRISM. M, 
J, Karnovsky (intr. by G. Majno). Dept. of 
Pathology, Harvard Medical School, Boston,Mass. 
Histochemical observations on the epiphy- 
seal cartilages of weanling rats, in acute 
osteo-lathyrism, indicate a marked change in 
the distribution and intensity of staining for 
acid mucopolysaccharides. Reactions for acid 
mucopolysaccharides, e.g. metachromasia, alcian 
blue staining, show increased intensity and 
widespread distribution in the cartilage matrix. 
These observations will be discussed in the 
light of quantitative estimations for hexo- 
samine, hydroxyproline, sulfate and water con- 
tent. The uptake of $°5-labeled sulfate into 
epiphyseal cartilages of lathyritic rats is re- 
duced in vivo compared with normal animals. 
Utilizing isolated fresh calf cartilage slices 
in vitro, the following has been establishedsin 
the presence of lathyrogenic agents (1) lactic 
and other acid production is depressed to a 
fries extent than under aerobic conditions; 
)] the conversion of S*%-labeled sulfate and 
C’"-labeled glucose into cartilage components is 
depressed; (3) aminoacetonitrile, methylene- 
aminoacetonitrile, beta-mercaptoethylamine and 
beta-aminopropionitrile all show similar 
effects, but bete-aminopropjonitrile is less 
potent. Data on glycine-C 4 incorporation 
will also be presented. It is believed that, 
at least in part, lathyrogenic agents affect 
the metabolism of sulfated acid mucopolysac- 
charides. 
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1911 
RELATION OF CHOLESTEROL LEVELS TO DIETARY MEDI~ 
UM AND LONG CHAIN SATURATED TRIGLYCERIDES AND 
LINOLEIC ACID. H, Kaunitz, CA. Slanetz*, R.E. 
*. *, Dept. Pethology an 
Inst, Comparative Medicine, Columbia Univ., New 
York and E.F. Drew & Co., Boonton, N.J. 

It has been reported that, in rats, feeding 
of medium chain (6-12 carbons) saturated triglyo- 
erides (MCT) lowered serum cholesterol levels in 
comparison to lard (J.A.0.C.S. 35:10, 1958), In 
studies on 10 humans piven a 2000 calorie diet 
with MCT as the only fat, serum levels declined 
20 to 80 me% when original values were above 250 
and little if any when they were normal, irre- 
spective of body weight changes, In studies on 
rats of the effect on serum and liver cholester- 
ol of linoleic acid (LA) in conjunction with fat, 
fat-free (FF) diets containing 0, .l, and 2% IA 
were compared with diets containing 20% MT or 
long chain saturated triglycerides (LCT) having 
the same LA supplements. LA raised serum choles- 
terol and lowered liver cholesterol, With 0% LA, 
MCT gave statistically lower values than FF and 
LCT diets. It probably decreased liver synthesis 
and improved plasma transport. 


Cholesterol Levels 


FF MCT ct 
OSLA .1% 2% OBLA .1% 2% OFLA 2% 


Serum (me%) 55 56 87 66 79 8 74 88 
SE RAD YPHPyDP . BB th 


Liver (me% 1019 887 810 844 769 798 1040 865 
dry wt)4+S.E. +39 +35 436 43842449 +14 438 


1912 


THE EFFECTS OF IODQACETATE ON THE HISTOLOGY AND 
GLYCOGEN CONTENT OF THE RABBIT RETINA, ae 
P, Kent, Department of Pathology, University of 
ama Medical Center, Birmingham, Alabama, 
Previous studies (Kent and Swanson, Rad. Res. 
6111-120, 1957; Kent, Fed. Proc. 1731737, 1958) 
have shown that glycogen accumulates in the 
outer nuclear layer of the rabbit retina 
following high doses of x-irradiation. This 
accumulation is associated with cytological 
evidence of cell death. Noell (U.S.A.F. School 
of Aviation Medicine, Proj. No. 21-000, Report 
No. 131-122, 1953) described similar anatomical 
changes in the outer nuclear layer following 
the administration of Lodoacetate. The purpose 
of this study was to determine whether glycogen 
also accumulates in the outer nuclear layer 
following the administration of iodoacetate, 
Groups of male New Zealand white rabbits 
received an intravenous injection of sodium 
lodoacetate in saline (30 mg/kg). These 
animals as well as the controls were fasted 
for 48 hours before sacrifice, Sections from 
both eyes of each animal were examined 
histochemically for glycogen and the histology 
was also studied. The histological changes 
after Lodoacetate were similar to those 
previously described following x-irradiation. 
Glycogen also accumulated in the outer nuclear 
layer. 








Kitiyakara 


1913 
AUTORADIOGRAPHIC AND CYTOCHEMICAL STUDIES OF 
MUSCLES OF MICE WITH HEREDITARY MUSCULAR DYS- 
TROPHY. Amara Kitipakare (intr. by D. M, 
Angevine). Dept. Pathology, Univ. of Wis- 
consin Med. School, Madison. 

Growing mice with hereditary muscular dys- 
trophy and their normal litter mates were given 
injections of in the form of sodium phos- 
phate. Autoradiographs of histologic sections 
of their muscles were obtained by the stripping 
film method for the incorporation inte ribo- 
and deexyribo- nucleic acids. Histochemical 
procedures for the demonstration of both con- 
pounds were also done concurrently, Although 
the incorporation of P32 into muscles of normal 
mice was not readily demonstrable, it was shown 
that in dystrophic muscles there was a signifi- 
cant incerporation into ribonucleic acid of the 
perinuclear sarcoplasm at a comparatively early 
age. As the disease progressed numerous muscle 
nuclei aligned themselves in linear arrangement 
parallel to the sarcolemma of normal sized fi- 
bers and also in small, basophilic fibers which 
appeared in great oumbers, Although these baso- 
philic fibers resembled regenerating fibers in 
morphology and staining characteristics, they 
appeared to incorporate P~“ into their sarco- 
plasm at a much slower rate than did regenerat- 
ing fibers of normal mice. The DNA content and 
turnover within the nuclei of these fibers were 
also estimated semiquantitatively. The signifi- 
cance of the above findings in relation to the 
pathogenesis of muscular lesions will be dis- 
cussed, (Aided by a grant from Muscular Dys- 
trophy Associations of America, inc.) 


1914 
ARTERIOSCLEROSIS IN THE RAT: STUDIES ON ADRENAL 
FUNCTION. 
Miller. May Institute for Medical Research, 
Jewish Hospital and Medical Center; Depts. of 
Pathology and Medicine, Univ. of Cincinnati Col. 
of Medicine, Cincinnati, Ohio. 

Male and female rats, which had been bred re- 
peatedly, subjected to unilateral nephrectomy, 
and treated with ACTH rapidly develop severe ar- 
teriosclerosis(Wexler and Miller, Science 127: 
590,1958). Systemic,coronary,cerebral,and peri- 
pheral arteries all show early and advanced int- 
imal and medial lesions. Only severely damaged 
sites contained appreciable amounts of lipid.No 
fat or salt was added to the diet.Serum choles- 
terol levels were usually normal.The best cri- 
teria of the severity of the arteriosclerosis 
were the extent of thymic involution and the 
degree of adrenal hypertrophy. These findings 
are consistent with the known hyperactivity of 
the adrenal glands during pregnancy and also 
following stimlation by ACTH. We have studied 
adrenal secretory activity in normal and arter- 
iosclerotic animals. Adrenal glands from these 
animals were separated into groups according to 
the intensity of gross arteriosclerosis: none, 
moderate, and severe. Pooled glands were incu- 
bated in vitro and their steroidogenic response 
to ACTH determined. Total adrenal C-21,4-ketol 
steroid production was measured by a spectro- 
photometric technique. Individual steroids were 
separated chromatographically and the major com 
ponents quantitatively determined. The differ- 
ences in total steroids and the patterns of 
specific steroid production will be discussed. 
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1915 € 
COAGULATION DEFECT ASSOCIATED WITH THE % 
GENERALIZED SHWARTZMAN REACTION. A. Kliman*, 

B. Alexander and D. McKay. Depts. of Med. and 

Path., Harvard Medical School, Boston, Mass, — 

The generalized Shwartzman reaction is as- 
sociated with fibrin thrombi, with some de- 
crease in fibrinogen and platelets. While thig 
suggests that clotting may be directly concer. 
ed, no specific clotting abnormality has been 
disclosed. Evidence is now presented to show 
that thromboplastin generation is involved. Ih 

6 of 11 rabbits subjected to the orthodox doubly 

dose Shwartzman inducing endotoxin (E. Coli), 

marked impairment of TPL generation ensued. 2 

other animals were questionably abnormal. The 

defect appeared within 1 hour following the 2nd 
dose, became more severe within 3 hours. In] 

surviving animal it was still evident at 48 

hours. The abnormality , demonstrable in both 

plasma and serum, could be corrected by sub- 
stitution of the respective "Shwartzman" de- 
fective component (plasma or serum) with the 
normal, or pre-2nd endotoxin dose counterpart, 

The precise clotting factor (s) affected is 

being explored. Except for suggestive poor 

clot retraction and decrease in platelets, 
fibrinogen, and perhaps Ac-globulin, no other 
hemostatic parameters were significantly affect- 
ed. That the clotting defect was serious, is in 
dicated by the fact that 7 animals died of hem- 
pericardium following cardiac puncture. This is 
the first demonstration of a clotting abnormal- 
ity in the Shwartzman reaction which could ace 
ount for a hemorrhagic tendency. The mechanisn 
by which it is produced remains obscure. 


1916 


MITOSES OF STEM-CELLS AND NON-STEM-CELLS OF 
NEOPLASMS (Motion Picture). E.T.Kovacs*, M, 
Nakazawa*, S.Ohno*, and R.Kinosita. City of 
Hope Med. Center, Duarte, Cal. 

The stem-cell theory of tumor growth has bea 
formulated from the finding that in a tumor, 
metaphase figures with a certain karyotype are 
predominant. Little attention, however, has 
been directed to the fate of minority cells with 
other karyotypes. Observations of serial event 
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1917 

MONO ACIDS IN URINE OF HUMANS AFTER WHOLE- 

BODY GAMMA-RAY AND NEUTRON IRRADIATION. 

jrthur i. Kretchmar (intr. by C. H. Steffee). 
Ridge Institute of 

fuclear Studies, Oak Ridge. 


The improved chromatographic 
foore and Stein (Anal. Chen. 3011185 pr 2958) te 
being used to measure the free amino 
Be apalhy yg greeter wm ana 
chromatography of a separate sample, after 


related to the irradiation dosage. 
amount of amino acids is liberated after acid 
hydrolysis of the urine but this does not seem 
to be qualitatively or quantitatively different 
from results in Stein's study of normal men 

(J. Biol. Chem. 201:45, 1953). 


1918 


INFLUENCE OF B-AMINOPROPIONITRILE CONCENTRATION 
UPON THE PRODUCTION OF ANGIORRHEXIS IN RATS. 


J.J. Lalich, Dept. of Pathology, Univ, of Wis- 
consin e School, Madison, 


Proper evaluation of any single variable in 
odoratism is complicated because numerous fac- 
ters such as age, sex, specie, PAPN concentra- 
tion and period of feeding will modify the tis- 
sue response, Observations in experimental 
lathyrism suggest that the protein concentra- 
tion and source, as well as individual animal 
variability, also function in the production of 
specific tissue changes. In order to test a 
protein source other than casein, weanling rats 
were fed Purina pellets and administered differ- 
ent concentrations of PAPN-fumarate in drinking 
water. In 10 assays, 16 control and 40 test 
tats were observed for periods of 37 to 84 days. 
Six rats which were fed 120 mg. of PAPN-fumarate 
per 100 ml. of drinking water daily for 84 day 
did not die of angiorrhexsis. In other assays 
when 150 or 200 mg. of PAPN-fumarate per 100 al. 
of drinking water daily was fed almost half of 
the rats died of angierrhexsis within 37 to 42 
days without developing severe skeletal deforn- 
ities, hernias or hind limb paralysis, Present 
observations suggest before the cause for varia- 
tiens in tissue response in lathyrism can be 
evaluated; it will be necessary to control the 
quantity of protein and PAPN ingested by each 
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1919 
COAGULATION OF NORMAL LYMPH. R.D. 


CANINE 
lengtells L.W. pomesen? W.S. Gibson® and R.A. 
a ° , Vv. 


Carolina, Chapel Hill. 


coagulation of lymph, prothrombin is incom- 
pletely utilized: be Poe pears cog 
tubes, up to 90% residual prothrombin 

sent after 20 hours. 


one-stage type using either tissue or partial 
thromboplastins indicated that lymph is not 
fully active at the time of collection. In the 
presence of adequate anticoagulant, freshly 
collected lymph had less activity than did 
lymph allowed to stand in plain glass con- 
_— (Aided in part by Grant H-1648, NIH, 
PHS . 


1920 


THE INTRAVENOUS INJECTION OF FLUORESCEIN LAB- 
ELLED ANTIBODY AS MEANS TO LOCALIZE AND QUANTI- 
TATE ANTIGEN LOCATION. Kurt Lange, Stephen Mc 
Pherson* and Eugene J. Wenk*. Depts. of Medi- 
cine and Pediatrics, New York Med. College, 
New York City. 

The gamma globulin fraction of antirabbit- 
kidney duck sera labelled with fluorescein iso- 
thiocyanate was injected intravenously into 
rabbits and Its localization observed after in- 
tervals from one hour to several months. Animals 
sacrificed after one hour showed an Intense 
fluorescence of the basement membrane of al! 
glomeruli but no staining of any other part of 
the kidney or any other organ except for the 
spleen where the substance appears irregularly 
in droplet form in the red pulp. The fluores- 
cein labelled gamma globulin fraction of un- 
modified duck serum does not localize in the 
kidney but it can be found in the spleen similar 
to the localizing duck serum. There Is no un- 
specific "background staining'' with this method. 
The labelled gamma globulin appears to be non- 
toxic and produces disease just as well as the 
untreated localizing serum. it appears to give 
a more quantitative impression of the antibody 
location. The distribution and persistence of 
the antibody (which also is the antigen for the 
autoantibody) during later stages of experi- 
mental nephritis will be discussed. (Aided by 
PHS grant A-302.) 
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1921 


GLUCOSE 6 PHOSPHATASE IN PANCREATIC B CELLS. 
S. Lazarus. Isaac Albert Res. Inst., 

Jewis' ronic Disease Hospital, Brooklyn, 

and Dept. Path., Albert Einstein College of 


Megicine, es Elise (G-6-Pase) is demonstra- 
ted in pancreatic B cells in normal guinea pig 
rabbit and dog and ite disttibution compared 4 
with that of non-specific acid (I) and alkaline 
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Eo B “cells at 
was absent at on 6.7 and a Fo 8°ee in 

ductuler epithelium at pH 9.2. NP showed maxi- 

mal B cell staining at pH 5 and less at pH 6.7. 


H 9.2 it st ~— ctular e 

Ai pean caused of Bs efi eeesperé and (I). 
Cortisone raubite | with d@uctular and B cell gly- 
cogen infiltration as well as B cell degranu- 
lation showed if anything increased G-6-Pase 
and no change in (I) or (II). Tolbutamide and 
chlorpropamide seemed to diminish B cell 
G-6-Pase without affecting (I) or (II). The 
significance of these findings in relation to 
B cell activity will be discussed. 


1922 


EXPERIMENTAL HEMOLYTIC ANEMIA IN THE HAMSTER. 
C.L. Lee*, I. Davidsohn, Y.B. Lee*, and E. 
Belanger*. Pathology Depts., Mount Sinai 
Medical Research Foundation and Hospital, and 
Chicago Medical School, Chicago, Illinois 

After the production of hemolytic anemia in 
rabbits, guinea pigs, mice, and rats, and the 
study of chang prod d in these animals, 
hamsters were used for the same purpose. The 
antiserum which was prepared in rabbits in- 
jected with hamster erythrocytes, produced a 
hemolytic anemia, varying from mild to severe 
and even fatal, in hamsters but not in rats, 
mice or guinea pigs. The clinical and hemato- 
logic picture of the anemia in the hamster was 
similar to that observed in the other species. 
However, the erythrophagocytosis and the 
changes in the liver, spleen and kidneys were 
more pronounced, In vitro, the antiserum was 
species specific in its hemolyzing and aggluti- 
nating properties. The agent in the antiserum 
responsible for its activities, in vivo and in 
vitro, was heat stable, resistant to the action 
of cysteine, associated with gamma-2-globulin 
fractions, neutralized by sheep anti-rabbit- 
globulin serum and absorbed by hamster erythro- 
cytes. 
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1923 { 
ACCELERATED CUTANEOUS REACTIVITY TO ENDOTOXINS, 
Leung Lee* and Chandler A. Stetson. Dept. of 
Pathology, New York University College of Med., 
New York. 

Skin tests with bacterial endotoxins in nor 
mal rabbits yield mild inflammatory reactions 
which are usually visible only after six hours, 
However, similar cutaneous tests in rabbits 
which have received an initial parenteral in- 
jection of endotoxin one to fourteen days pre- 
viously result in early and intense Arthus-like 
lesions, discernible within one hour and well- 
developed by six hours. Serum from such ani- 
mals is able to passively transfer the capacity 
to exhibit these early skin reactions. Our ob 
servations suggest that the accelerated cutane- 
ous reactivity involves some serum factor other 
then precipitating antibody. Antibodies are 
not demonstrable by capillary precipitin test 
before the fourth day after the initial injec- 
tion of endotoxin, whereas the early dermal re- 
sponse is best demonstrated on the second or 
third day. On the other hand, by the time that 
antibodies have reached a high titer, the alter. 
ed reactivity of the skin has greatly diminish- 
ed. Moreover, the antibody response to each of 
several purified endotoxins was specific, while 
each was able to produce an accelerated cutane- 
ous reactivity to the others. The characteris- 
tics of these highly reproducible lesions and 
their significance will be discussed. 


1924 


PATHOGENICITY FOR SUCKLING MICE OF COXSACKIE 
VIRUSES ADAPTED TO HUMAN AMNION CELLS. Fe 
Lehmann-Grube* and J. Te erton. Dept. of 
Bacteriology & Immunology, ve of Minnesota, 
Minneapolis. 

Coxsackie viruses A-6, 9, 11, 13, 14, 15 and 
18 (from suckling mice), and B-l, 2, 3 and 5 
(from monkey kidney culture) were passed ser- 
fally in peimary human amnion cultures. Pas- 
sage increased the titer of the viruses, 
hastened and enhanced cytopathogenic effect, 
and in varying degree decreased infectivity for 
the original host. Pathogenicity of A-6, A-9 
and the group B viruses for mice and monkey 
kidney celle was reduced only slightly. The 
other A viruses were attenuated for suckling 
mice by amnion Pagegggt, A-ll and A-15 viruses 
with titers of 10~°""”* ml in amnion 
cell culture revealed less than 1 LDs0 for 
suckling mice. When undiluted cell culture 
fluid was inoculated a few mice died with non- 
specific symptomes less than 10 per cent of 
animale exhibited weakness or possibly a tran- 
sient paralysis. Occasional foci of muscle 
destruction were found in mice inoculated with 
A-ll or 15 virus. Titration of amnion passage 
viruses in suckling mice and amnion cultures 
distinguished 3 patterns of attenuations a) A-l3 
virus. rapidly lost mouse pa icity to a 
level maintained thereafter; A-18 virus 
gradually lost mouse a BA and c) Aeli 
and 15 viruses lost infectivity for mice 
rapidly below limite of detection. 
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1925 
VARIATION IN HOST RESPONSE ON IMPLANTATION OF 
"TRANSFORMED" HUMAN CELLS ONTO THE CHORIOALLAN- 
TOIC MEMBRANE OF THE CHICK. J, Leighton, 
* 


o*, and J.L. Turner*, 
Dept. of Pathology, Univ. of Pittsbur; ool 


of Medicine, Pittsburgh, Pa. 

Minute tumor nodules were produced when 
several cell lines of normal and cancerous 
origin were each implanted on the C.A.M. The 
nodules varied in their incidence, size and 
microscppic architecture. Morphologic differ- 
ences included the size and compactness of the 
aggregates of tumor cells, and the appearance 
and distribution of leukocytes, fibroblasts, 
collagen fibers, capillaries and metachromasia 
of the ground substance. In further efforts to 
examine the stromal response of normal tissues 
to cancer, a modification of technique has been 
developed in which freshly excised tissue is 
placed beside an inoculum of "transformed" cells 
on the C.A.M. Infant's foreskin, adult breast 
and chick embryonic heart have been placed in 
such combinations. Initial results suggest 
that normal tissues vary considerably in their 
resistance to invasion by "transformed" cells. 
The responses of these interacting systems to 
the addition of steroid hormones is under exam- 
ination, These studies will be discussed in 
relation to the pathogenesis of tumor invasion. 
(Supported by Grants from the National Cancer 
Institute, American Cancer Society, and the 


1926 
PREVENTION OF VIRAL LEUKEMIA BY THYMECTCMY. 


J.D. Levinthal+, R. Buffett* and J. Furth. 
Thiliren’s Cancer Research Foundation, Boston, 


Induction of lymphoma by chemicals and ion- 
ising radiation, as well as development of 
spontaneous lymphoma in Ak and C58 mice, can 


by 
originating in Ak mice can also be prevented by 
thymectomy. 99 CSH/f/Gs mice were infected 
when few days old with Gross Virus A (Proo.Soo. 


Tiasis sere Civeectoniasd at bout 4°40 8 
were ed at about 4 to 6 
weeks of age. Leukemia developed in 25 of 50 
non-thymectomized and only 1 of 49 thymecto- 
mized infected mice. Leukemia was absent in 14 
thymectomized and 27 normal uninjected controls. 
Therefore, the fulorum of the action of leukemia 
virus is the thymus. It is concluded that 
either the virus has a specific affinity for 
the thymus or the lymphooyte stimulating factor 
ae ap retioulum is essential for lymphoma 
On. 





Ling 
1927 
EFFECTS OF 5-FLUOROURACIL ON THE HEMATOPOIETI 
SYSTEM, and (Introduced 
by Jodo th., State Lab. of 


Hygiene and Med, School, Univ. of Wis., Madison. 
Fluorinated pyrimidines inhibit tumr 
h in transplanted animals effectively 
Heidelberger, Nature, 179:663, 1957). In cline 
ical trials, however, toxic effects on the bone 


! 
| 


Changes in these bone marrow cells were similar 


1928 
ROLE OF VITAMIN B12 IN LIPIDE METABOLISM. 
Chiun T. Ling(intr.by F. H. Bethell)Simpson 
Memorial Inst.and Dept.of Biol.Chem., Univ. 
of Michigan Medical School, Ann Arbor, Mich. 
Our earlier studies(J.Biol.Chem.206:797) 
indicate that vitamin B]2 plays a role in 
lipide metabolism. Recently, we have report- 
ed that this vitamin prevents fatty liver in 
choline deficiency and that B12-deficiency 
results in abnormal lipide composition of er- 
ythrocytes. Alexander observed marked lipide 
changes in nerve tissues in B]2-deficiency. 
Boxer et al. and Wang and coworker found 3 
to 5-fold increase in reduced CoA level in 
liver and kidneys of B]2-deficient animals. 
Wang et al.suggested that the increment in 
tissue CoA may be a compensatory mechanism 
for the impaired lipide metabolism in B12- 
deficiency. If so, the in vivo acetylation 
activity may also be raised. In our present 
work, we find no changes in the in vivo ace- 
tylation in Bl2-deficient rats. Injection of 
methionine to the deficient rats did not al- 
ter the in vivo acetylation. In view of the 
known effect of Bj2 on methyl group synthes- 
is and its lipotropic action in choline def- 
iciency, reduced CoA was determined in live- 
rs of choline deficient rats. The results 
expressed in Kaplan-Lipmann units per 
of non-fat wet-tissue are for the deficient 
group 164 +11.8(S.E.m) and for the controls 
184 11.6. The values are both within normal 
range and the difference is not significant 
statistically. The implications of these fi- 
ndings will be discussed. 
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1929 
TURNOVER OF LABELED GLOBULINS AS CORRELATED 
WITH SERUM ELECTROPHORETIC PATTERN IN MULTIPLE 
MYELOMA. S. W. Lippincott, S. Korman,* and 
Ww. L. es.* Medical Dept., Brookhaven Nat. 
Lab., Upton, L. I., New York, and Montefiore 
Hospital, New York, New York. 

Hyperproteinemia constitutes an aberration 
in protein metabolism commonly found in aulti- 
ple myeloma and is associated with a serum com- 
ponent usually migrating with the mobility of 
beta or gamma globulins. The electrophoretic 
pattern of serum from eighteen cases of multi- 
ple myeloma has correlated with their rate 
of turnover of 149! labeled gamma globulin iso- 
lated from normal individuals and those with 
multiple myeloma. The electrophoretic homo- 
geneity of the globulin preparations used was 
determined in the Tiselius apparatus to be 
better than ninety-five per cent. The biologi- 
cal half-life of normal gamma globulin in the 
beta type patients had a mean of 16.1 days, + 
1.5, and for the gamma, 7.1 days, + 0.3. The 
biological half-life for the gamma globulin 
prepared from sera of patients with multiple 
myeloma had a mean of 13.9 days, + 1.6, in the 
beta type, and 7.2 days, + 0.6, in the gama 
type. It is apparent from these half-times 
that the rate of degradation of these globulins 
is far more rapid for the patient with exces- 
Sive gamma globulin in his serum protein dis- 
tribution than for the individual with exces- 
Sive beta globulin. There is a striking corre- 
lation between excessive catabolism of gama 
globulin and the presence of a circulatory ab- 


normal component with similar electrophoretic 


1930 


BETA-PROPIOLACTONE AND ULTRAVIOLET TREATMENT. 
> Dept. of 
Lab., Henry Ford Hosp., Detroit, Mich. 

Various methods have been recommended for 
the sterilization of human plasma against the 
hepatitis agent. However, with these methods, 
the clotting components of plesma are destroyed 
under the conditions necessary to compl 
inactivate certain, sturdy, laboratory viruses 
seeded in pleama. Since the hepatitis virus is 
not available for laboratory studies, data can 
only be obtained from those viruses which are 
more resistant to physical and chemical inacti- 
vation. The methods compared in this study in- 
clude (1) heating at 60° C. from 1 to 10 hours; 
(2) storage at 37° C. from 1 to 6 months; (3) 
ultraviolet (U.V.) irradiation; (4) betapropic- 
lactone (BPL) and (5) combined BPL plus U.V. 
irradiation. When these agents are used singly 
the clotting ts are destroyed before 
complete inactivation of the virus is attained, 
whereas treatment of plasma with combined BPL 
and U.V. irradiation is synergistic in viru- 
cidal potency and thus obtains complete virus 
inactivation before total destruction of the 
clotting components. Results will be presented 
and discussed with data obtained two 
years of treating 15 Lote of plasma (5-16 
liters each) for clinical use. The plasma is 
treated with 3500 mg./l. of BPL plus U.V. ir- 
radiation (8-12 millivatts per sq. cm. per sec. 
in a Dill apparatus with a flow rate of 250 to 
300 mls. per mimte). 
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1931 % 
EXPERIMENTAL TRANSMISSION OF MAST CELL SARCOMA 
IN DOGS. L. S. Lombard and J. B. Moloney*, 
Div. Biol. and Med. Research, Argonne Natl. 
Lab., Lemont, Ill. and Natl. Cancer Inst., 
Natl. Institutes of Health, Bethesda, Md. 

A spontaneous mast cell sarcoma of the dog 
has been transferred using a subcutaneously 
implanted tumor brei, through 7 generations of 
1 - 30 day old puppies. A filtrate was pre- 
pared from the second generation transplant by 
passing homogenized tumor tissue through a No, 
12 Mandler candle and concentrating the fil- 
trate by ultracentrifugation. By means of 
serial passage of the concentrated filtrate, 
the tumor has been carried through 3 genera- 
tions of puppies. The gross and histologic 
characteristics of the tumors were similar 
when either the filtrate or the mince was used, 
The intranuclear crystalloids and acidophilic 
intracytoplasmic bodies described in other 
spontaneous mast cell tumors (Bloom, Arch. 
Path. 33:661, 1942) were observed in the serial 
passages of the filtrate as well as of the 
mince. Heterotransplants in rats, mice, guines 
pigs, hamsters and cats were unsuccessful. The 
tumor mince retained its ability to produce 
tumors after storage at a -70°C. for one year 
or longer. (Work performed under auspices of 
U. S. Atomic Energy Commission and Natl. 
Institutes of Health) 


1932 


PASSAGE OF TETANUS ANTIBODY THROUG 
THE WALL OF THE GUT. Wan Ching Lu 
(Introduced by Charlotte L. Maddock). rens 
Cancer Research Fndn, and Dept. Pathology, 
Harvard Med. School, Boston, Mass. 

The purpose of this investigation was to de- 
termine whether mice could be passively 
immunized against tetanus toxin by previous 
oral administration of tetanus antiserum. Pre- 
liminary experiments indicate that definite 
protection was produced, but several factors 
were involved that influenced the percentage of 
protection: (1) the titer of the antitoxin em- 
ployed; (2) the time interval between the ad- 
ministration of antitoxin and the challenging 
dose of toxin, and (3) dosage of toxin used for 
challenge. The effects of these factors were 
investigated separately with following results: 
(1) purified antitoxin, (2500 antitoxin units/ml) 
gave 100% protection as compared with 50% pre 
textion with antitetanus serum (800 antitoxin 
units/ml), when mice were challenged with 10 
MLD tetanus toxin 26 hours after oral adminis- 
tration; (2) mice that had been passively immur 
ized orally with purified antitoxin and challen- 
ged with 10 MLD toxin after 4, 8, or 24 hours 
showed optimal protection after 8 hours; (3) 
when mice were challenged with 1 MLD instead 
of 10 MLD as above, 24 hours after oral admir 
istration of antitoxin, 100% protection was ob- 
tained at 8 hours also. Three different strains 
of mice were employed for these studies, all 
with similar results. 
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1933 
He RESULTS OF OCCLUSION AND NARROWING OF 
CORONARY ARTERIES IN THE DOG. George Lumb and 
pobert S. Shacklett*. Inst. of Wetclcay, 

v. “9 s. 

fhe antericr descending branch of the left 
coronary, the left circumflex and the right 
coronary arteries have been used in this study. 
Ligatures have been epplied at constant sites, 
7 to 10 mm. from the origin of each vessel. 
fifty nine fourth intercostal space thoraco- 
tomies have been done so far, using basal 
anesthesia and one dog for each operation. 
Right coronary artery occlusion has been per- 
formed 10 times with no mortalities. The 
anterior descending branch of the left coronary 
artery has been occluded 20 times with 40% 
mortality. The left circumflex artery has been 
oceluded 13 times with 84.6% mortality. The 
left circumflex and the anterior descending 
branch of the left coronary artery have been 
narrowed by tying a ligature securely around 
the vessel and a hypodermic needle and sub- 
sequently withdrawing the needle. Three needle 
sizes have been used - 22, 20 and 18 guage. 
Severe narrowing (22G) more nearly simulates 
the results of occlusion, while the effects of 
slight narrowing (18G) are minimal. ‘The object 
of these experiments is to gain insight into 
the effects of coronary artery narrowing short 
of occlusion such as occurs in the human with 
arteriosclerosis. 


1934 


ELECTRON MICROSCOPY OF EXPERIMENTAL INCLUSIONS 
IN CYTOPLASM AND NUCLEI OF YOLK SAC CELLS, 

s ? 
Depts. of Pathology and Anatomy, Washington 
University, St. Louis, Mo. 

Rabbit and mouse yolk sacs were studied by 
electron microscopy following intrauterine in- 
jection of colloidal gold, saccharated iron, 
lipids, colloidal carbon, egg albumin, bovine 
gamma globulin, and salivary gland virus, Endo- 
dermal yolk sac cells avidly engulf material by 
pinocytosis, All materials injected entered 
cytoplasmic pinocytotic vacuoles, Iron and 
colloydal carbon both penetrated nuclei, By 4 
hours after injection of either gamma globulin 
or salivary gland virus dense material became 
prominent in nuclei, The avid pinocytotic act- 
ivity of yolk sac cytoplasm is well known, but 
the ability of various materials to penetrate 
the normal nucleus is less well known, The 
possible mechanisms of nuclear entry are at 
least twofold, First, nuclear pores have been 
demonstrated by electron microscopy and they 
may function as portals of entry. Second, a 
mechanism akin to pinocytosis appears to occur 
and to be associated with formation of micro- 
vesicles by the nuclear membrane, The impli- 
cations of ready permeability of nuclear mem- 
branes are of great importance in both mechan- 
isms of viral infection and altered protein 
synthesis in immunity, 

Supported in part by USPHS Grants (B-1539 and 
RG-3784) , 
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ba eo OF THE RADIOCHROMATED 
YTHROC « &, = Lushbaugh, H, ae 
and D, B. Hale. 3 Alamos Sci. be, 
Univ. Calif., Los Alamos, N. Mex., and 
Anat. Dept., Univ. Arkansas, Little Rock. 
Previous data appear to show that 
the Cr-51 label, placed upon RBC in 
vitro, is eluted from them in the peri- 
pheral blood so that a spuriously short 
RBC survival time is obtained by this 
method. This eluted tag is allegedly 
excreted quickly in the urine. When 
data obtained by measurement of the 
circulating Cr-51 tag on RBC in aliquots 
of peripheral blood are compared with 
simultaneously determined measurements 
of Cr-51 activity of the whole body, an 
increasingly large discrepancy is found, 
Experiments using rats, dogs, monkeys, 
and men show this discrepancy is due at 
first to sequestration of labeled RBC 
in the reticulo-endothelial system of 
the animal and later to the retention 
of tagged RBC fragments in the phago- 
cytes. The whole-body survival half- 
time of the tag in the normal human is 
about 45 days; 37 per cent survival is 
about 60 days, which is theoretically 
half the maximum survival time of the 
human erythrocyte. The difference be- 
tween whole-body content and peripheral 
blood content of the Cr-51 tagged RBC 
appears to measure reticulo-endothelial 
activity in normal and diseased states, 


1936 


ORIGIN OF FIBROBLASTS IN HEALING SKIN 
WOUNDS: AUTORADIOGRAPHIC STUDIES USING 
TRITIATED THYMIDINE. Richard MacDonald 
(intr. by S.L. Robbins). Mallory Inst. 
Pathology and Depts. of Pathology, Har- 
vard and boston Univ. Sch. Med., Boston. 

The origin of fibroblasts was studied 
in healing wounds in rat skin by injec- 
ting tritiated thymidine at various 
hourly and daily intervals after prepa- 
ration of incised wounds, followed by 
biopsy of the wounds at intervals after 
the injection of tritiated thymidine 
and preparation of autoradiographs. In 
this way cells utilizing thymidine to 
synthesize DNA in preparation for divi- 
sion were detected and studied histo- 
logically in original and in subsequent 
locations by their tritium label. Fibro- 
blasts were observed to arise from con- 
nective tissue cells in the adventitia 
of arteries and veins, from connective 
tissue cells around hair follicles, and 
from connective tissue cells around 
muscle fibers, in subdermal tissue be- 
neath and adjacent to wounds. Fibro- 
blasts were not observed to arise from 
cellular elements of the blood, from 
endothelial or fat cells, or from cells 
normally found in the collagenous por=- 
tion of the dermis. It is concluded 
that fibroblasts in the skin of the rat 
arise only from pre-existing connective 
tissue cells. 








Martin 


1937 
OXIDATION OF TYROSINE AND TRYPTOPHANE DERIVA- 
TIVES IN THE PRESENCE OF VANADIUM. George M. 
Martin,* Earl P. Benditt and Nils Eriksen.* 
Dept. of Pathology, Univ. of Washington, Seattle. 
In vitro oxidation of tyrosine and trypto- 
phane derivatives (10mM and 8mM) were studied 
photometrically (T.37°C) and manometrically 
(T.40.0°C) at pH 6.0 (0.1M acetate buffer) in 
the presence of salts of 18 transitional metals 
(0.04mM and 0.02mM). Only hydroxylated deriva- 
tives are catalytically oxidized in the pres- 
ence of metals. (Tyrosine is not oxidized.) 
Characteristic colored compounds or pigments 
result. Vanadium salts catalyse the oxidations 
of 5-hydroxytryptemine, DL-5-hydroxytryptophane, 
5-hydroxyindole-3-acetic acid, L-3-hydroxytyro- 
sine (dopa), L-3-hydroxytyramine (dopamine), 
L-epinephrine and L-norepinephrine. Vanadium 
salts and/or metallic vanadium are the most ac- 
tive catalysts of dopa, dopamine, adrenaline 
and noradrenaline oxidations. Copper is the 
most active catalyst of 5-hydroxytryptamine oxi- 
dation. Only vanadium and niobium (potassium 
fluoride salt) catalyse the oxidation of 5- 
hydroxytryptophane. Tantalum, the third member 
of the group V-a metals, does not catalyse this 
reaction. End products of vanadium and 5- 
hydroxytryptophane reactions were studied 
chromatographically (butanol-acetic acid-water). 
Black pigment was noted at the origin, but 
Fontana's Ehrlich's, Pauly's, ferricyanide, 
ninydrin and ethylene diamine reagents failed 
to demonstrate intermediate reaction products. 
(Supported in part by grants-in-aid from PHS 
(H-3174) and Washington State Initiative 171 
Funds.) 


1938 
CATION SPECIFICITY OF THROMBOCYTE AGGLUTINATING 
FACTOR (TAg). R. G. Mason*, E. C. and 
K. M. Brinkhous. Dept. o Ogys Vv. of 
Ni ry Chapel Hill. 


It has been shown in a previous study (Fed. 
Proc. 17:45, 1958) that normal canine plasma 
contains a thrombocyte agglutinating factor 
(Tag), which is active in the absence of fibrin 
coagulation, calcium ion, fibrinogen, anti- 
hemophilic factor and prothrombin. Platelets 
are agglutinated by this factor only in the 
presence of certain cations. TAg remains in 
plasma after BaSOj, adsorption (100 mg./ml.). 
The specificity of the cation requirements for 
TAg activity was tested in our standard two- 
stage platelet agglutination system. In the 
first stage, 0.5 ml. of resin treated (Dowex 
50), BaSO),-adsorbed plasma is incubated for 30 
min. with 0.125 ml. of cation-chloride solu- 
tion. In the second stage, 0.2 ml. of the in- 
cubation mixture is added to 0.2 ml. standard 
suspension of washed canine platelets, Each 
cation tested in a range of 1.35+10-2 to 
1.25°10-9 mM. Mg**, Mn** and Co** were the 
most active ions tested. Agglu tion oc- 
curred with as little as 2.5°10~ to 6,25+10-6 
mM. Fe*tand Ni** were inactive at these 
levels but gave positive results with 10-100 
times these amoynts. Catt, eo’, Cy®*, cat, 
zn*+, Lat++, Pb**, Hg**, Sr** and Ba** were 
inactive. Similar studies were done using 
plasmas collected with sodium oxalate or 
sequestrene as anticoagulants and then 
treated with Ba (Aided in part by Grant 
H-1648, NIH, PHS. 
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STUDIES ON COW ANTI-HEIA SERUM IN VIVO AND I 
VITRO. R, M, McAllister, P. Grunmeier, and L, 


Le Corie Te eve ° 
Medical Research Foundation and Dept. of Pedi« 


atrics, Univ, of Penna., Phila., Pa. 

Previous studies (J, Nat. Cancer Inst. ,21: 
541, 1958) demonstrated the lethal effect of 
cow anti-Hela serum upon Hela cells as shown in 
vitro by a cytotoxic metabolic inhibition (CM) 
test and in vivo by the prevention of HeLa tum 
ors in x-radiated cortisone-treated rats when 
both the cells and serum were injected intra- 
peritoneally. The present studies show that 
these heterologous cytotoxic substances, prob- 
ably antibody, prevented intraperitoneal Hela 
tumors when injected intravenously into x- 
radiated cortisone-treated rats suggesting that 
the cytotoxic substances diffuse from the blood 
stream into the peritoneum, In other studies 
the cytotoxic substances could be traced from 
the peritoneum into the intravascular fluid 
compartment of the rat by means of the CMI 
test. T,e half-life was approximately 1.5 
days. 


1940 


HOMOGRAFT RESPONSES ELICITED BY 
MAMMALIAN CELLS FOLLOWING IN VITRO 
CULTIVATION. R.E.McCarthy*, G. E. Foley 
and D.A.Filler*. Labs. of Microbiology, 
Children's Cancer Research Fndn. and Dept. 
Pathology, Harvard Med. School, at Children's 
Med. Center, Boston, Mass. 

P-1534 lymphatic leukemia (Dunn and 
Stewart, J. Natl. Cancer Inst. , 13:1299, 1953) 
normally dependent upon transplantation within 
DBA/2 mice, loses host specificity following 
in vitro cultivation (Foley et al, Fed. Proc., 17: 
436, 1958). Homograft experiments indicate a 
possible difference between the antigenic 
structure of P-1534 cells following loss of 
host specificity and normal DBA/2 cells after 
in vitro cultivation. The response to grafts of 
these leukemic and normal cells has been de- 
termined by observing differences in the re- 
jection times of secondary skin grafts in 
homologous hosts. The homograft reactions 
elicited by these leukemic and normal cells 
appear to differ under certain experimental 
conditions despite the fact that both were de- 
rived from the same inbred strain (DBA/2) of 
mice. Data from s imilar experiments with 
certain normal cell lines maintained in vitro 
suggest the possibility that in some instances, 
the presence of a sub-cellular particte may be 
influencing the events following implantation of 
tissue culture cell grafts. The relationship 
between the antigenic structure of P-1534 
leukemia and normal DBA/2 cells and the 
response d homologous and heterologous hosts 
to these antigens will be discussed. 
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1941 

ACUTE GLOMERULONEPHRITIS PRODUCED BY SOLUBLE 

ANTIGEN ANTIBODY COMPLEXES. Robert McCluskey*, 
a Jacobu: Dept. of 

Pathology, New York University College of Med., 

New York. 

Repeated intravenous injections of soluble 
antigen antibody complexes (10 mg Ab total dose) 
prepared at 20 times equivalence from rabbit 
eetia Tbuntin or rabbit anti BSA, produce in 
mice within 36 hours acute exudative glomer- 
ulonephritis, arteritis and endocarditis. The 
glomerular lesions are still present at 7 days 
with less inflammatory reaction and some ad- 
hesions. Up to 30% mortality from anaphylaxis 
is observed after the first injection of solu- 
ble complexes. An antihistamine (Phenergan, 

25 mg/Kg) » administered prior to the antigen 
antibody complexes, protects against ~ y lax- 
is without altering the severity of the kidney 
lesions. The nephritis produced by the anti- 
ovalbumin system is more severe than that pro- 
duced by equal amounts of the anti BSA system. 
Acute nephritis can also be produced in mice by 
soluble complexes prepared from chicken anti- 
BSA in antigen excess. With this system no an- 
aphylaxis is observed. The latter observations 
indicate that anaphylactic reactions are not 
essential factors in the pathogenesis of the 
nephritis produced by soluble antigen antibody 
complexes. Glomerulonephritis is also observed 
in rats after a similar course of injections 
with the same soluble antigen antibody complex- 
es (20 mg Ab/100 gm). The glomerulonephritis is 
manifested by abnormal proteteunia and urinary 
casts. In contrast with the exudative character 
of the glomerulonephritis in mice, the glomeru- 
lar lesions in rats are characterized by swell- 
ing, hypercellularity and bloodlessness. 


1942 


PSYCHOLOGICAL EXPERIENCE IN STRESSED TUMOR = 
BEARING RATS. C.MocCra. 


GeNewton, and C.G. 
Deptse of Pathology Payeho logy, Uni¥e ©: 
Rochester, Rochester, New Yorke 


A sharpened interest in the role of psychoe 
logical events in tumor growth has arisen gen- 
erally in the past 6 years. Weanling rats were 
subjected to handling ("gentling") for 21 days 
prior to implantation of the Walker 256 carcine 
omae After tumor growth was established, equi- 
valent groups of handled and non-handled rats 
were subjected to (a) no additional stress, or 
to supe: sed situational stressors in the 
form of (b) total deprivation of food and water 
or (c)constant physical restraint together with 
total deprivation of food and watere (1) Among 
non-stressed tumor-bearing rats, the handled 
survived significantly longer than did the non= 
handled ratse In autopsied aliquots, the non- 
stressed animals showed a trend toward heavier 
tumors in the handled groupe (2) Tumor growth 
was inhibited in the stressed animals but no 
differences could be found in the handled and 
non-handled groups. (3) Adrenal weights were 
significantly lower in the handled rate. (i) 
Splenic involution was observed in stressed 
rats, either non-tumor or tumor= bearing. (5) 

of adult rats prior to tumor inocula=- 
tion did not affect the tumor-host system in 
the above manner, suggesting that handling 
constitutes an “antiestressor" factor for weane 
ling rats but not for adults. Deprivation of 
food and water during pre-transplant and in- 
duction phases of tumor growth did not inhibit 
tumor growthe 
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EFFECT OF BACTERIAL ENDOTOXIN ON SMALL BLOOD 
VESSELS DURING THE GENERALIZED SHWARTZMAN 


REACTION. Donald G. McKay and Frank J. Rowe*. 
Warvard Medical School, Boston, Mass. 


To determine specific changes in small 
vessels of the lungs, spleen, liver and kidney 
during the generalized Shwartzman reaction 
the following experiments were performed. 1 
kilo rabbits were injected by way of a cathe- 
ter in the aorta with 10 cc. of a 10% India 
Ink in saline suspension, at 0, 1, 2, 4, and 
24 hours after each of two doses of Shear's 
polysaccharide 24 hours apart and were sacri- 
ficed immediately. 30 micra unstained para- 
ffin sections were examined microscopically. 
Ischemic areas appeared immediately in the 
lungs and alternated with patches of pulmonary 
tissue containing dilated alveolar capillaries 
filled with ink. 4 hours after each injection 
the periportal sinusoids were dilated and 
packed with ink while the central portion of 
each lobule were free of ink. Ink granules 
were sparsely distributed in the glomerular 
capillaries in the control animals and in all 
animals after toxin injection except for 4 
hours after the second dose. At this time the 
glomerular capillaries were dilated and packed 
with ink. It is noted that glomerular capill- 
ary dilation occurs only after the second dose 
and may play a role in “preparation” for the 
generalized Shwartzman reactior. 
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A “RUNT DISEASE" SYNDROME ASSOCIATED 
WITH SPLENOMEGALY AND IMMUNE- 
HEMOLYTIC ANEMIA IN MICE. Hans Meier 
and Barbara Brown (Introduced by Charlotte L. 
Maddock). The Children's Cancer Research 
Fndn. and Dept. of Pathology, Harvard Med. 
School, Boston, Mass. 

In an attempt to create universal recipients 
for homologous skin grafts by injecting pooled 
antigen, consisting of a mixture of splenic cells 
derived from a variety of inbred strains of mice 
the characteristic outcome was a syndrome com 
sisting of retardation of growth, severe immune- 
hemolytic anemia and splenomegaly. Induction 
of this syndrome was possible in newborns of 
all strains contributing to the original antigenic 
mixture and could be serially transferred to 
both isologous and homologous individuals by 
the intracerebral injection, at birth, of spleen 
cells taken from "runts" irrespective of their 
strains of origin. Enlargement of the spleen 
may be accounted for by incorporation of the 
injected cells and the development of immunity 
due to an anti-host attack of donor cells that 
have settled there. Following intense coloniz- 
ation of host tissues the cells multiply and pro- 
ceed to produce antibodies against the host's 
erythrocytes and via the homograft reaction, as 
evidenced electrophoreticaily and by the appear- 
ance of hemolytic anemia. In view of the whole 
nature of graft vs host reactions, it would be 
expected that growth--retardation should ensue. 
Failure of skin homografting appears to be a 
donors and host Résalis of bdditional experi 
ments will be presented. 


1946 


ON THE FURTHER CHARACTERIZATION OF EXUDIN, A 
FACTOR CONCERNED WITH INCREASED CAPILLARY PER- 
MEABILITY IN INFLAMMATION. Valy Menkin. Temple 
Univ. School Medicine, Philadelphia, Pa. 
Exudin is a factor identified in the later 
phase of inflammation. It is present in acid 
exudates, and its activity in increasing capil- 
lary permeability is repressed by ACTH and not 
by cortisone(Am. J. Physiol. 166: 509, 518, 1951; 189: 
98,1957). Purification is performed by differen- 
tial centrifugation. The acid exudate is centri- 
fugedat 2000R.P.M.; the supernatant at 3190 xg; 
the second supernatant at 21,600 xg for one 
hour. The final supernatant is the So fraction 
and contains exudin. It induces marked in- 
creased capillary permeability and insignifi- 
cant leukocytic migration. The So fraction is 
dialyzed in the refrigerator for several days 
against distilled H,0. The diffusate displays 
many properties of leukotaxine. The indiffus- 
ible Sp fraction is adjusted to pH 4-4.5 with 
N acetic acid. A precipitate forms that is re- 
dissolved at about pH 7 with dilute NaOH. This 
fraction displays the biological properties of 
exudin. Heating to boiling fails to induce co- 
agulation, and leaves the ability to increase 
capillary permeability essentially unaltered. 
The Ninhydrin reaction is positive, but it is 
usually Biuret negative. DU absorption indi- 
cates a peak at 260-265 mu that still tends to 
persist at 278-280 mu, consistent with the 
presence of a nucleotide structure and peptide 
linkages. Further chromatographic studies 
support the view that exudin may well be a 


nucleopept ide. 
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1947 
EFFECT OF CORTISONE ON VASCULAR CHANGES 
DURING TWE GENERALIZED SHWARTZMAN REACTION. 
Joseph C. Merriam* and Donald G. McKay. Dept, 
of Pathology, Harvard Medical School, Boston, 
Mass. 

It has been observed that bacterial endo- 
toxin produces marked alterations in capillar- 
ies and sinusoids of lungs, liver and kidney. 
It has been postulated that dilation of glonm- 
erular capillaries may be responsible for the 
"preparatory" phenomenon which causes thrombi 
to appear in the kidneys only after the second 
injection of toxin. Cortisone pretreatment 
“prepares” for this reaction, and if glomeru- 
lar dilation is the responsible mechanism, it 
should appear after the first dose of toxin in 
Cortisone treated animals. 1 kilo rabbits 
were treated with daily injections of 25 mgs. 
of cortisone for 3 days. They were then in- 
jected by way of a catheter in the aorta with 
10 cc. of a 10% suspension of India Ink in 
saline at 0, 1, 2, and 4 hours after toxin in- 
jection and sacrificed immediately. 30 micra 
unstained paraffin sections were examined 
microscopically. 4 hours after the first dose 
of toxin the glomerular capillaries were 
dilated and packed with ink, an ebservation 
compatible with the theory that glomerular 
capillary dilation is in part responsible for 
lodgement of fibrin in these vessels in the 
Shwartzman reaction. 


1948 

THE EFFECTS OF UNSATURATED AND 
SATURATED FATS ON EXPERIMENTAL 
CHOLESTEROL ATHEROSIS, J. M, Merrill 
(intr, by G, R, Meneely), VA Hosp, 
Nashville, Tennessee 

To investigate the effect of unsaturated and 
saturated fats on experimental cholesterol 
atherosis in rabbits, experimental diets were 
fed, It was found that adding either 10% 
linoleic acid or 10% cocoanut oil to a stock 
diet containing 2% cholesterol potentiated the 
hypercholesterolemic effect of this diet, After 
8 wks of the experimental diets, the animals 
were killed and the aortas and livers analyzed 
for total tissue cholesterol, The average 
aortic tissue cholesterol was highest in the 
animals fed the linoleic acid diet, However, 
the animals fed the cocoanut oil also had 
increased aortic tissue cholesterol, Analysis 
of the liver indicated that the highest choles- 
terol content occurred in the animals whose 
diet contained the linoleic acid, The rabbits 
fed cocoanut oil also had appreciable in- 
creases in liver cholesterol, Although it has 
been shown previously that the rabbit does not 
require fat for absorption of cholesterol, 
these studies indicate that the addition of fat 
to the diet of the rabbit intensifies experi- 
mental atherosis, 
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1949 
ABNORMAL ACCUMULATION OF HEPATIC LIPID IN 
POLYPHAGIC ALBINO RATS NOI PREVENTED BY CHOLINE, 
dohn S, Meyer®/ and W, Stanley Hartroft. Dept. 
of Pathology, Washington Univ. School of Medi- 
cine, St. Louis, Mo. 

Undernutrition reduces choline requirements. 
To determine the effect of overnutrition on 
choline requirements, rats were made polyphagic 
by hypothalamic electrocoagulation, Resulting 
overnutrition and obesity were associated with 
large increases in fat within hepatic 
parenchymal cells. The lipid was deposited 
peripherally and not centrolobularly, as in 
choline deficiency. Polyphagic animals fed 
a diet marginal in lipotropic adequacy showed 
no evidence of increased choline requirement, 
and periportal lipid accumulation was not 
prevented by increase in supplements of 
choline or alteration of dietary protein 
(methionine), Although accumulation of fat 
reached as much as 47% (wet weight of liver), 
nicrovacuoles of fat did not coalesce to form 
either large globules displacing nuclei or 
fatty cysts as in choline deficiency. These 
observations indicate that excessive caloric 
intake by rats does not increase their choline 
requirements, but does lead to distinctive 
accumulation of periportal lipid which choline 
supplements cannot prevent. Further invest- 
igations are being made by electron microscopy. 
(Supported by USPHS Grants C-2548 and 26-66.) 
AUSPHS Pathology Trainee 


1950 


THE NATURE OF COLCHICINE RESISTANCE OF THE 
GOLDEN HAMSTER; ITS USE IN STUDYING HETERO- 
TRANSPLANTED TISSUES. A.R,Midgley and G.B, 
Pierce (intr.by F.J.Dixon).Dept. of Pathology 
Univ.of Pittsburgh Sch.of Med., Pittsburgh, Pa. 
It has been shown that the golden hamster is 

tesistant to the action of colchicine in doses 
many times greater than those effective in other 
animals (Orsini and Pansky,Sciencel15: 88,1952). 
If this resistance were of a cellular type rather 
than due to a systemic detoxification, the 
method could be used for studying the effects of 
colchicine at any dose on heterotransplanted em- 
bryologic or neoplastic tissues without the 
usual secondary systemic effects. A hamster, 
three human, and two mouse carcinomas were trans 
planted to the cheek pouches of cortisone-con- 
ditioned golden hamsters. These animals were 
given colchicine intraperitoneally in doses 
ranging from 0.05-5.0mg./100gm. body weight. 
Tumor-bearing controls received no treatment. 
The animals were sacrificed after eighteen 
hours. In all cases heterografts showed a 
striking increase in mitotic arrests with no 
significant change in the mitotic index of ham- 
ster tissues (intestine, tongue and tumor). 
Hamster cells showed all phases of mitosis in- 
cluding normal appearing spindles, while the 
human and mouse tissues invariably showed typi- 
cal colchicine treated metaphase arrests. These 
tesults established that the resistance of the 
hamster to colchicine was at the cellular level. 
This finding is being used to study the effects 
of continued colchicine treatment on teratoid 
human tumors. The details of this study and its 
significance will be discussed. 
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1951 


SERUM SURVIVAL TIME OF GAMMA GLOBULIN IN HUMAN 
AMYLOIDOSIS. John A, Mills s n 
Evan Calkins (intr. by Benjamin Castleman), 
Lovett Memorial Labs., Mass. Gen. Hosp., and 
Harvard Med, School, Boston, Mass, 

Previous studies have shown that hypergamma- 
globulinemia frequently precedes amyloidosis 
(Fed. Proc. 16:352,1957) yet that amyloid does 
not contain appreciable amounts of gamma globu- 
lin (Fed. Proc. 17:431,1958). To define further 
the relationship of serum ¥ globulin and amy- 
loid, the serum half geevivel time of intra- 
venously injected 1734 labelled @ globulin, fol- 
lowed for 30 days, was determined to be: in 3 
normal individuals - 16.5, 19.5, and 30 days; 
in a patient with uncomplicated primary sys- 
temic amyloidosis - 21 days; in a patient with 
primary amyloid nephrosis - 8 days (all data 
corrected for urinary protein loss); in a 
patient with severe rheumatoid arthritis - 14 
days, falling after the development of amyloid- 
osis and nephrosis to 8 days. In 3 other 
patients with rheumatoid arthritis, the half 
survival times were 27.7, 17.5, and 8 days. The 
last patient exhibited large amounts of rheuma- 
toid factor in the serum. The calculated size 
of the extracellular distribution space for 
gamma globulin showed no significant increase 
in the amyloid patients. Results suggest that 
whereas there is a decreased serum survival 
time of gamma globulin in some patients with 
amyloidosis, this appears to be related to fac- 
tors other than the amyloidosis itself. (Sup- 
ported by USPHS Grant A-1064(C2), and American 
Cancer Society, Institutional Grant.) 


1952 


GUINEA PIG SERUM AS PROTECTION AGAINST NEPHRO- 
TOXIC SERUMS, (intr. by P. J. 
Fitsgerald). Dept. of Pathology, State Univ. of 
New York, Downstate Med. Ctr., Brooklyn, N. Y. 

It was reported previously thet anti-mouse 
kidney rabbit serum ,nd anti-mouse mammary car- 
cinoma rabbit serum when injected intraperito- 
neally into mice, produces nephritis (J, Exp. 
Med. vol. 105:233, 1957). Guinea pig serum 
gives considerable protection against such 
nephritis. There is no essential difference if 
the guinea pig serum is given with or shortly 
before the injection of anti-kidney serum, but 
its effect is reduced if it is given after. The 
protection manifests itself both in clinical 
symptomatology and laboratory and histological 
findings. It prevents or delays the development 
of anasarca, reduces albuminuria, and the his- 
tological changes are minima] compared with 
those found if guinea pig svrum is not given. 
At this time, it is unknown whether or not this 
protective factor is restricted exclusively to 
guinea pig serum. The protective effect of this 
factor in immunoallergic conditions is consid- 
ered and its attempted isolation through serum 
fractionations will be discussed. (Supported by 
a Grant from the Life Insurance Medical 
Research Fund). 








Molnar 


1953 
ELECTRON MICROSCOPY OF FROZEN-DRIED MEMBRANE 
BONE, Zelma Molnar (intr, by I. Gersh). Depts, 
Physiology and Anatomy, Univ. of Chicago. 


The fine structure of frozen-dried calcify- 
ing parietal bone of one week-old mice has been 
studied by means of the electron microscope, 
The lacunae and canaliculi are completely fill- 
ed by osteocytes, leaving no appreciable space 
between them and the bone matrix, In the peri- 
osteum the ground substance contains vacuoles 
of the order of 600-900 X, In a somewhat deep- 
er layer amorphous bone salts appear in and 
around the collagen fibrils, Deeper still cry- 
stals can be seen as small dense rodlets (20-30 
x 50 &) within the collagen fibrils; these cry- 
stals are aligned parallel to the long axes of 
the fibrils and form dense and less-dense bands 
with a major periodicity of 510-550 2%, Each 
dense and less-dense band contains narrower 
bands, three to five in the dense and two to 
four in the less-dense areas, In a still later 
stage of calcification, the periodicity is ob- 
scured by an increased number of crystals in 
the less-dense bands, Crystals also appear be- 
tween the collagen fibrils, At this time the 
crystals form longer chains or rods (35-60 x 
125-500 %), within which the original small 
crystals (20-30 x 50 &) may be observed, 


1954 


PROTHROMBIC ACTIVITY OR PROTHROMBIN TIME. 
Ferrin B. Moreland and Edith S. Halvorson 
(intr. by Béla Halpert), Dept. of Biochemistry, 
Baylor Univ. College of Med. and V.A. Hospital, 
Houston, Texas. 

Different types of thromboplastin prepara- 
tions affect not only the prothrombin time of 
Plasma by the one-stage method, but also the 
slope of the curve obtained by plotting seconds 
against concentration or activity. Therefore, 
the number of seconds that corresponds to a 
given activity varies with the preparation, 
even when corrected for differences in control 
time. To use time, in seconds or as a miltiple 
of the control time, for regulating anticoagu- 
lant therapy requires awareness of the type of 
curve obtained by a particular laboratory. An 
alternative would be to convert actual seconds 
into seconds that would have been obtained with 
some reference preparation. It would seem 
preferable to convert seconds into concentra- 
tion or activity so that immediately usable re- 
sults, independent of thromboplastin used, 
would be reported. With three types of throm- 
boplastin from the same manufacturer, we have 
observed that "twice the control time" fell at 
30, 16 and 10% of normal activity, respective- 
ly. The physician attempting to keep the pa- 
tients' time longer than twice the control 
would have st first kept their activity below 
30% and now would keep them below 10%. With 
results reported as activity, this change would 
not have occurred. 
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1955 & 
THE EFFECT OF NITROSOBENZENE ON THE MERCAPTO~ — 
MERCAPTO INTERACTION OF HUMAN HEMOGLOBIN, 
M (intr. by G. Brecher), Natl. I 
of Health, Bethesda. ‘ 

Riggs (J. Gen. Physiol. 36:1, 1952) showed © 
that sulfhydryl groups of hemoglobin are es- — 
sential to heme-heme interaction. Riggs and — 
Wolbach (J. Gen. Physiol. 392585, 1956) found 
that the addition of 2 moles of mersalyl, 
mercuric chloride, p-chloromercuribenzoate, 
or methyl mercury hydroxide per mole of hemo- — 
globin greatly reduces heme-heme interaction, 
This study considers the converse effect of 
a ligand (nitrosobenzene) on heme groups on 
the SH-SH (mercapto-mercapto) interaction in | 
the human hemoglobin molecule. It was reported 
(J. Biol, Chem., 228:231, 1957) that there is 
mercapto-mercapto interaction in the human 
hemoglobin molecule. Analyses of data of 
argentometric-amperometric titrations suggest 
that there are 2 sets of SH groups in hemoglo- 
bin molecule. The present report on the 
nitrosob hemoglobin complex, all SH 
groups appear to behave as a single set. 
Furthermore, the affinity constant for silver 
ion is increased which amounts to lowering 
of the energy barrier due to steric hindrance 
by about 0.9 kilocalorie mole ~. This study 
gives additional support to the view previ- 
ously presented that the mercapto-mercapto 
interaction may be due to steric hindrance. 





1956 


THE PURIFICATION OF STAPHYLOCOCCUS COAGULASE, 
Marvin Murray and Paul Gohdes (intr. by J. J. 
Laiich), Dept. of Pathology, Univ. of Wiscen- 
sin Med. School, Madison, 

Methods of purification ef Staph, coagulase 
have heretofore yielded preparations of doubdtfl 
purity. A method is given by which maxiaun yiel/ 
and purity are achieved. Fifteen liters of tryp 
tose broth (1.0 and 1.5 1/fiask) were inoculate 
with Tager'’s strain of Staph, aureus. The 
flasks were incubated for 72 hr, Subsequently, 
all work was done at 4°C, The broth was centri- 
fugalized, the sediment autoclaved and discard- 
ed, Ammonium sulfate (33% w/v) was added to the 
supernate and allowed to stand for 24 hr, The 
precipitate was harvested, dispersed in 3.2% 
sodium citrate and pH adjusted te 5, Two vol- 
umes of 0.1 M cadmium sulfate were added. This 
solution was allowed to stand for 24 hr. The 
precipitate was discarded and ammonium sulfate 
was added to the supernate (33% w/v) and al- 
lowed to stand for 24 hr, The precipitate was 
collected and dispersed in 3.2% sodium citrate, 
The solution was dialyzed against distilled 
water. Sufficient phosphate buffer to make a 
cencentration of 0.001 M was added te the final 
aqueous solution of enzyme. The buffered en- 
zyme solution was then applied te a calcium 
phosphate chromatograph column (Tiselius, 
Hjerten and Levin, 2rochen- snd Biopays. 65:32, 
1956) and stepwise elution th increasing 
concentrations ef phosphate buffer. The active 
fraction was determined by incubating aliquots 
of eluate with plasma. Results indicate a high 
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1957 


cians and Surgeons,New York,New York,and The 
of Pathology,College of Medicine, 
the University of Vermont, Burlington, Vermont. 
The possibility that anatomic changes in the 
pulmonary vessels might contribute to the pul- 
nonary arterial hypertension associated with 
hypoxemia has heretofore not been fully ex- 
plored. Two groups of humans who were free of 
intrinsic pulmonary disease were examined. In 
mbjects with alveolar hypoventilation due to 
obesity and in native residents at high alti- 
tude, the pulmonary arteries showed ° 
smooth muscle hypertrophy without other struc- 
tural abnormalities. Both the arterial and 
capillary beds were found to be dilated. Hypox- 
eaia rather than hypercapnia is implicated as 
the basis for these changes . To extend these 
findings, the effects of hypoxemia upon the 
arteries of adult rats were investi- 
gated. One group was maintained in an oxygen 
deficient atmosphere at sea level pressures 
for periods fram 9 to 19 days. A second group 
was maintained for periods varying from 7 to 
43 days with room air at reduced pressures 
equivalent tc 16,000 feet altitude. Pulmonary 
vascular changes were similar to those found in 
hypoxemic humans. The observed changes may play 
a role in the pulmonary arterial hypertension 
associated with chronic hypoxemia. 


1958 


EFFECT OF CORONARY ARTERY LIGATION ON HEART 
WEIGHT, Tom and Richard r 
Departments of Pathology, Univ. Arkansas, 


Little Rock and Univ. of Mississippi, Jackson. 
Observations on rat hearts following coro- 

nary artery ligations were made to determine 
whether cardiac hypertrophy occurs with myocar- 
dial ischemia. Forty-six male Holtzman rats 
which lived after ligation of an anterior de- 
scending branch of the left coronary artery or 
comparable sham operation were studied. Eleven 
ligated and 11 sham-operated animals were kill- 
ed 6 weeks after operation and 12 ligated and 
12 sham-operated rats were killed 12 weeks after 
operation. The hearts were excised, opened, 
washed, blotted, and weighed; after excision 
of atria from ventricles and right ventricles 
from septa, right ventricles and left ventri- 
cles with septa were weighed. Hearts of ligated 
rats killed 6 weeks postoperatively were gross- 
ly, although somewhat inconsistently, enlarged 
when an infarct was present (8 rats); hearts of 
all ligated rats killed after 12 weeks had in- 
farcts and enlargement was more obvious. Since 
final mean body weight of ligated rats was 
slightly less than that of control animals, a 

test was used to st difference in mean 

rt weights of ligated rats with eit by Maa 
sham-operated animals. P was 0.05 for the 
week experiment and 0.02 for the |2-week ex- 

riment. §t was concluded that a significant 
actease in heart weight of rats foll 
ligation of a main coronary artery. The right 
ventricle was enlarged more than the left, as 
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1959 
IMMUNO-HISTOCHEMICAL STUDIES ON SPLEEN 
AND LIVER, Goroku Ohta, Seymour Cohen, Frederick 
G. Zak, and Edward J. Singer (intr. by Hans rt). 
Bept. of Pathology , Me. Sect Hospital, 
City. 

Spleens from autopsied patients with hypergamma- 
globulinemia were examined for the localization of 
gamma globulin (GG) using the Coons fluorescent 
antibody technique. Several cell types contained GG: 
plasma cells, plasmacytoid celis, several stages in the 
development of plasmacytoid cells from histiocytes, 
and large mononuclear cells ("splenic tumor cells"). 

In hyperglobulinemia the distribution of GG in the 
cells of the follicle was the same as in the normal 
spleen despite the difference incytology. Occasion- 
ally, lipofuscin and GG were in the same cell, just as 
in the liver. Despite great variation in proportion of 
types of cells and their GG content, spleens in chronic 
splenitis showed GG mainly in plasma cells, spleens in 
liver cirrhosis in the plasma or plasmacytoid cells, and 
in acute splenitis, in the splenic tumor cells. The 
relation of the splenic GG distribution to the previ- 
ously reported increase in pyroninophilia of splenic 
pulp cells in liver cirrhosis (Fed. Proc. 17 442, 1958) 
and to hepatic alteration is under investigation. Sup- 
ported by a grant from the Block Foundation. 





1960 
AFFINITY BETWEEN FIBRIN AND FAT. R,M, O*Neal, 
Joel Curran* and W.A, Thomas. Washington Univ., 
St. Louis, Ko. 

Of various hypotheses concerning the patho- 
genesis of atherosclerosis, two opposing 
theories presently prevail. One holds that 
arterial plaque formation is initiated by depo- 
sition of lipid and the other holds that it is 
initiated by a deposition of fibrin. Our obser- 
vations suggest that plaques may well be the 
result of deposition of a combination of lipids 
and fibrin, The purpose of the present experi- 
ment was to determine the relationship between 
dietary fat and the fat found in pulmonary 
thromboemboli in rabbits, Sixty-nine rabbits 
survived for 5 weeks but many died earlier, All 
received 10 ml of clot-suspension intravenously 
weekly. Various fats were given daily by gas- 
tric tube. Small amounts of lipid were present 
in pulmonary arterial thromboemboli of all 
rabbits but in rabbits fed large amounts of 
fat the quantity of fat in thrombi, as seen in 
tissue sections, was sometimes dramatically 
increased, Since the clots were originally 
formed in vitro and at that time did not con- 
tain appreciable fat, lipid must have entered 
after they lodged in pulmonary arteries. These 
observations indicate selective affinity of 
fibrin for fat. 

(Supported by Grant H-1820 from the National 
Heart Institute and a Grant from the Nutrition 
Foundation.) 
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1961 1963 * 
HEMATOLOGICAL CHANGES IN GUINEA PIGS EXPOSED TO SYNTHESIS OF SQUALENE, STEROLS AND FATTY ACTS § HIST( 
EXPERIMENTAL HIGH ALTITUDE, David Ottensmeyer BY HUMAN SKIN SLICES. James F. Patterson anj § ENT I 
and Bari Valdivia (intr. by D.M. oie J. Robert D. Griesemer (intr. by J. F. A. Detre 
Sept. of Pathology, Univ, of Wisconsin Med. Dept. of Dermatology, Harvard Medical School § § of P 


Mass. General Hospital, Boston, Massachusetts § Mich 
The skin is one of the active sites of Us 
extrahepatic sterol synthesis in the rat (Sremf it p 
Chaikoff, Treitman & Burstein: J.Biol.Chem, drog’ 
629,1950). Human skin slices incorporate 65°C 
acetate into squalene, sterols and fatty acids § tial 
(Nicolaides, Reiss & Langdon: J.Am.Chem.Soc, 7p "dial 
1535,1950) and there is some evidence that meth 
human dermis can synthesize and accumulate sqa— tion 
lene, while epidermis actively accumulates only§ in b 
sterols. In the present study, human skin tion 
slices from a variety of areas and subjects wen® ing 
incubated with C14 acetate. By hydrolysis, @& — test: 
traction, and alumina chromatography squaleng § was"! 
sterol and fatty acid frections were obtained, § as s' 
and incorporation of C-4 into each fraction wa § test 
measured, It was found possible to apply this § (£) 
procedure to pieces of skin as small as Re | 
Incorporation of C+4 into squalene, sterol and § dehy 
fatty acid fractions was consistently demonstm— one, 
ted by many samples of human skin, and this stra 
activity was often present a mumber of hours smal 
after death. Separation of skin samples into adre 
dermal and epidermal portions by ope showal § bate 
that in the dermis incorporation of C+4 into 
squalene markedly exceeded that into sterol, zyme 
while in the epidermis incorporation into stem § can 
ols predominated. Both layers actively incom § drox 


Scheel, Madisen. 

Tissue and cardiovascular changes have been 
described in guinea pigs maintained for pre- 
longed periods at simulated high altitude in 
lew pressure chambers, The animals have only 
temporary exposures to sea level atmospheric 
pressure for cleaning and feeding, Detailed 
bleod studies were made on 11 male guinea pigs 
submitted to 13,500 feet of altitude during 10 
weeks. Hematocrit, hemoglobin, and red blood 
cells increased rapidiy for 2 weeks and then 
more slowly until they reached an equilibrius 
at the seventh week. Peripheral reticulocytoss 
is conspicuous for the first 2 weeks, with peak 
values at the 6th and 7th day. Slight, but sig- 
nificant macrocytosis and anisocytosis are also 
observed, The leukecyte level is not altered. 
Parallel centrol animais have been studied dur- 
ing the same period. 





porated C+4 into the fatty acid fraction. loca 

(Supported by a grant from Chesebrough-Pond's in t 

Inc., New York) ase’ 

1962 1964 1966 
BLEEDING PROBLEM IN MACROGLOBULINEMIA OF BIOLOGICAL REACTIVITY OF SUBSTITUTED 2, 3, 5 EXOC 
WALDENSTRUM. M. Richard Pachter*, Raymond W. TRIPHENYL TETRAZOLIUMS. A, C. Peacock*and G, @ NOR 
Monto and Thomas R. Neblett’. Henry Ford Hos- Z. Williams, National Institutes of Health, Lad 
pital, Detroit, Michigan. Bethesda, Maryland. Russ 





A number of variously substituted 2, 3, 5 Biol 


Although the hemorrhagic diathesis in macro- 
triphenyl tetrazoliums were studied as hydrogen — of } 


globulinemia has been often investigated from 


modern coagulation standpoints the role of acceptors in the following types of systems; Me 
platelets has remained a relatively unexplored washed mouse liver mitochondria, fortified with # in 
facet. Several patients were evaluated exten- DPN, TPN, and lactate, succinate or malate; of « 


with purified diaphorase and DPNH; with sulfhy- § A hi 
dryl compounds (cysteine, glutathione, lipoic mete 
acid). In all systems studied tetrazolium the 
salts containing a nitro group were reduced sol. 
much more readily than otherwise similar salts nea 
not containing a nitro group. The nitro tetra — and 
zoliums are further divisible into groups labs 
depending on the rate of reaction in the liver adre 
mitochondrial system. Some react best with thi 
succinate, some best with malate, and others of 
equally well with succinate, lactate or malate, § éla 
Those reacting best with succinate were char- spl 
acterized by one or two nitro groups and a ciel 
para-methoxyphenyl group on Cs, With sulfhy- sol 


sively in respect to their coagulation factors 
and the striking deficiency was found to be a 
poor prothrombin consumption value. On the 
basis that all other factors were relatively 
normal, platelet factor 3 was assayed anc found 
to be deficient. This phenomena of insuffi- 
cient platelet factor 3 activity could be suc- 
cessfully reproduced by incubating normal 
platelets with macroglobulins extracted from 
our patiente. Ultrasonic oscillation of 
platelets from patients experimentally treated 
revealed release of normal amounts of platelet 
factor 3 activity. Electron microscopic obser- 
vations of similar platelets revealed numerous 








atypical forms, lack of dendrite formation and dryl compounds, tetrazoliums containing two | § %d 
abnormal differential counts, use of specific nitro groups were reduced most rapidly, those in 
rabbit antimacroglobulin serum prevented these with one nitro group more slowly, and those def: 
atypisms. Staining of isolated blood elements without a nitro group, not at all. inc: 
with fluorescent isocynate tagged anti- cg 
macroglobulin serum revealed the presence of lab 
specific fluorescent halos about all cellular lev 
elements. On the basis of this data it is ine: 
suggested that in our cases the bleeding ten- = 
dency is secondary to the coating of platelets se 
by macroglobulins, with failure of release of ce 


platelet factor 3. 
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1965 
HISTOCHEMICAL STUDY OF SOME DPNH AND DPN DEPEND- 
ENT DEHYDROGENASES. 8B. Pearson and F. Grose*. 
Detroit Institute of Cancer Research and Dept. 
of Pathology, Wayne State University, Detroit, 
Mich. 

Use of m-nitroneotetrazolium (NNT) has made 
it possible for us to study more tissue dehy- 
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drogenases. Pretreatment by lipid solvents at 
-65°C removed interfering lipids; this is essen- 
tial for adrenals and ovaries. We have studied 
"diaphorase" and steroid dehydrogenases by these 
methods. For “diaphorase", 5 micron frozen sec- 
tions of human and animal tissues were incubated 
in buffer pH 7.6, DPNH and NNT. Positive reac- 
tions were present in nearly all tissues includ- 
ing tumors. Intense reactions were seen in in- 
testinal mucosa, lung, adrenal and ovary. This 
was‘compared with steroid dehydrogenases using 
as substrates (A) estrone, (B) estradiol, (C) 
testosterone, (D) 1,3,5-estratriene-l17q-ol, 

(8) 1,3,5-estratriene-17%ol, (F) 5@-androstan- 
3@ol-17-one, (G) androstan-34o0l-17-one, (H) 
dehydroepiandrosterone, (I) pregnene -34-01-20- 
one, and (J) pregnenolone-3-methyl ester. Sub- 
strates (B, C, E) gave reactions in liver and 
small intestine, (F) in liver, and (G, H, I) in 
adrenals, ovary and testes. Tissues were incu- 
bated in Tris buffer pH 8.8, MgCl2, DPN, steroid 
and NNT. Pretreatment did not affect the en- 
zyme. Differences in reaction and distribution 
can be correlated with positioning of the hy- 
droxyl group of the steroid. Precise and fine 
localization of the enzyme can be demonstrated 
in the cells microscopically both in "diaphor- 
ase and steroid dehydrogenases. 


1966 

EXOGENOUS CORTISOL-4-cl4 IN THE ADRENAL OF THE 
NORMAL AND VITAMIN C DEFICIENT GUINEA PIGS. 
ludvik Peric-Golia*, Kristen Eik-Nes and 

Russell S. Jones. Departments of Pathology and 
Biological Chemistry, University of Utah College 
of Medicine, Salt Lake City. 

Metabolism of cortisol-4-cl4 has been studied 
in ascorbic acid deficient guinea pigs by means 
of extractive and chromatographic edures. 

A high concentration of cortisol-4-c1l* and its 
metabolites was found in the adrenal glands after 
the intravenous injection of the labeled corti- 
sol. In comparison to control animals, the gui- 
nea pigs on ascorbic acid deficient diet for 7 
and 14 days showed a more rapid loss of the 
labeled cortisol and free metabolites from the 
adrenal. The conjugated metabolites did not show 
this marked difference. The rapid disappearance 
of exogenous cortisol was unique for the adrenal 
Glands and was not observed in the plasma, liver 
spleen, kidney, and thymus of the Vit. C defi- 
cient animals. The concentration of free corti- 
sol and its metabolites in liver, spleen, thyms, 
and kidney closely paralleled the concentration 
in the plasma. Guinea pigs on ascorbic acid 
deficient diet for 7 and 14 days did not show 
increased adrenocortical production of 17-hydro- 
xycorticosteroids since: a) plasma clearance of 
labeled cortisol was unchanged, and b) plasm 
levels of 17-hydroxycorticosteroids were not 
increased significantly. However, relatively 
tore free cortisol and cortisol metabolites were 
excreted in the bile of the ascorbic acid defi- 








Cleat animals. (supported in part by PHS grants 
A-2272 and H-1842) 
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Phillips 


1967 


EFFECTS OF ENDOTOXIN ON SERUM CALCIUM; RELA- 

TIONSHIP TO BREAKDOWN OF BLOOD BRAIN BARRIER. 
Pe * on. Dept. of 

Pathology, Univ. Minnesota, Minneapolis. 

In a previous study (Am. J. Path. 31:631, 
1958) it was shown that an intracarotid injec- 
tion of endotoxin in rabbits was associated 
with breakdown of the blood brain barrier, 
allowing passage of colloidal dyes into the 
substance of the brain. Attempts were made to 
correlate this phenomenon with changes in serum 
calcium, by determining these levels at varied 
intervals in rabbits given either endotoxin or 
an intracarotid drip of sodium versenate, fol- 
lowed by an intracarotid injection of a col- 
loidal dye. In those given endotoxin, a pro- 
gressive decrease in serum calcium was observed 
beginning one hour after administration, which 
decreased to an average of 3.0 mgm.% below 
normal between four and eight hours after 
administration. Gross staining of brains with 
colloidal iron and trypan blue dye occurred in 
about 75% of rabbits given an intracarotid 
drip of sodium versenate, when serum calcium 
levels were lowered an average of 4 mgm.% from 
normal. These observations suggest that 
changes in serum calcium levels following endo- 
toxin administration may be important in alter- 
ing capillary permeability. 


1968 


CULTURAL AND STAINING CHARACTERISTICS OF STRAIN 
HE IA CELLS GROWN ON POLYESTER FILM PLAIN SAFE- 
TY LEADER. W. R. Phillips and W. M. Berton 
(intr. by D. Wr Bpeunt)-- Insts oF Yethology, 
Univ. of Tenn., Memphis. 

Problems encountered with present methods for 
multiple and serial sampling of cell popula- 
tions the investigation of DuPont type 
P-4O-B "Cronar" Polyester Plain Film Leader for 
possible utilization as a versatile substrate. 
A method for the culture of strain He La cells 
on this material has been established. Differ- 
ential surface growths were early apparent. 

The cells established rapidly and adhered well 
to the film surface. In general, these ele- 
ments produced cytoplasmic extensions and 
formed a contiguous monolayer more quickly than 
those cells growing on adjacent glass. Similar- 
ly the cells on the film were maintained in a 
thin sheet for extended periods showing less 
crowding and rounding than those on either the 
adjacent glass or in control cultures. As 

the cells were maintained over successively 
longer intervals this differential became more 
striking. Multiple sampling of cultures for 
fixation and staining was easily accomplished. 
Fixation in Zenkers-Acetic, Bouins, and Ethanol- 
Ether was found most useful in this study. 
Hematoxylin-eosin, Giemsa, Papanicolaou, 
Periodic-acid-Schiff, Feulgen and Best's car- 
mine stains were Investigated, the results of 
which are to be discussed. Young cells and 
cells in mitoses in general produced the most 
interesting staining reactions. Variations in 
Older cultures will be reported. 








Philpot 
1969 


THE EFFECT OF PANCREATIC SECRETIONS ON THE 


PERITONEAL CAVITY OF THE DOG. V.B. Philpot, 
R.A. Parrish, Jr., M.5., H.D., 
of 








0) e ? . Vv. 0 a 
Wicrobiology end Surgery, University 
Tennessee, Memphis. 

The major pancreatic ducts of 12 dogs were 
severed allowing pancreatic secretions to pour 
into the peritoneal cavity. Eight of the 12 
dogs lived for four days with no major symp- 
toms of disease and were sacrificed. At autop- 
sy winimal fat necrosis was seen in 2 dogs and 
none was seen in 6, No pancreatic necrosis 
was found although interstitiel fibrosis was 
found in some, Postoperative serum amylase 
levels rose from 4 to 178 times their res- 
pective preoperative levels. Four of the 12 
dogs died within less than 4 days with severe 
peritoneal fat necrosis and varying degrees of 
pancreatic necrosis noted at autopsy. One of 
3 dogs had hepatitis, enother a purulent 
rhinitis and interstitial pneumonia, and # 
third severe trauma to the pencreas at the 
time of surgery. Postoperative serum amylase 
levels did not rise significantly higher 
then in the previous group. It is concluded 
that most healthy dogs will survive the 
effects of secretions flowing through the 
major pencreatic duct into the peritoneal 
cavity with the formation of little or no 
peritoneal fat necrosis. The presence of 
severe infection, trauma, or pancreatic 
necrosis facilitates the formation of fat 
necrosis by this procedure. (Supported by a 
research grant from USPHS). + Now at Cary 
Memorial Hospital, Caribou, Maine. 


1970 
PREVENTION OF CASEIN-INDUCED AMYLOIDOSIS BY 


SPLENECTOMY. Conrad L. Pirani, Hubert R. 
Se 
’ Ve 0 College of 

Medicine, Chicago, Tl. 

Daily subcutaneous injections of 0.5 ml. 
of 5% sterile neutral casein solution induced 
splenic amyloidosis in 0, 0 and 60% of Swiss 
albino mice after 1, 2 and 3 months of treat~ 
ment respectively. The incidence of hepatic 
and renal amyloidosis was 25 and 10% after 2 
and 3 months of treatment respectively. 
Amyloid always formed first md was more 
abundant in the spleen where it was accom- 
panied by an infiltration of lymphocytes and 
plasma cells, Groups of casein-injected 
splenectomized mice were sacrificed after 1, 
2 and 3 months of treatment together with 
comparable groups of splenectomized control 
animals. No amyloidosis was found in any 
tissue of these mice although a prominent 
reticuloendothelial hyperplasia was present in 
the liver. Serum protein studies disclosed a 
significant depression of total protein, 
albumin and alpha~2 globulin fraction in both 
splenectomized-control and splenectomized- 
casein-injected mice when compared to intact- 
control and intact-casein-injected animals. 
The changes in serum protein bound hexoses, 
hexosamines and PAS-positive electrophoretic 
globulin fractions will be discussed, 
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1971 


THROMBOPLASTIC ACTIVITY OF PHOSPHOLIPID-SERUM 
MIXTURES. H. C. Pirkle, H. C. Anderson, VY, 
Allen, and J. J. McHugh (intr. by R. W. Wissler) 
Depts. of Pathology, Univ. of Louisville, Loujg.' 
ville, Ky. and Massachusetts Gen. Hosp., Boston, 
Mass. 

Incubation mixtures of 1-hour-old serum, cal- 
cium chloride and phospholipid emulsion were 
assayed for thromboplastic activity by determin. 
ing the time required for aliquots to promote 
clotting of samples of citrated plasma. Sera 
were prepared from human, rabbit and canine 
blood or plasma. Phospholipid preparations in- 
cluded soybean mixtures (Asclectin and Inosi- 
thin) and chromatographically pure phosphatidyl 
serine and lecithin obtained by countercurrent 
distribution. With Asolectin the most potent 
thromboplastic activity developed in rabbit ser- 
um (substrate clotting time 5 to 9 seconds), 
followed by dog serum (SCT 11 to 13 seconds), 
with transient, feeble activity in human serum 
(SCT 23 to 37 seconds). Using rabbit serum, ac- 
tivity was observed also with Inosithin (SCT 8 
to 10 seconds) and phosphatidyl serine (SCT 14 
to 15.5 seconds), while lecithin had an inhibi- 
tory effect (SCT 73 to 115 seconds). The abil- 
ity of rabbit serum to develop thromboplastic 
activity with Asolectin is abolished, partially 
to completely depending upon conditions, by ad- 
sorption with barium sulfate or aluminum hydrox- 
ide. Maximally active rabbit serum is produced 
by recalcifying citrated plasma which has been 
treated with powdered glass. '(Work done at 
Univ. of Louisville and supported by grants fron 
Natl. Heart Inst. and the Kentucky Heart Assn.) 








1972 


PRESSOR ACTIVITY (RENIN) OF KIDNEYS FROM 
SODIUM-DEFICIENT RATS AND CORRELATION WITH 
GRANULATION OF JUXTAGLOMERULAR CELLS, James A. 
Pitcock and Phyllis M, Hartroft., (Intr, by W, 
Stanley Hartroft). Dept. of Pathology, Washing- 
ton Univ., St. Louis, Mo. 

Goormaghtigh (°39) suggested renal juxta- 
glomerular (JG) cells were the source of renin, 
but the evidence was circumstantial. We re- 
ported (°55,°58) the close relationship of 
dietary sodium deficiency, hyperactivity of 
JG cells and widening of zona glomerulosa of 
adrenal cortex, Others found widening of zona 
glomerulosa by renin injections (eane and 
Masson,’51). The apparent trophic behavior of 
both renin and JG cells on zona glomerulosa 
suggested a close association, as reported 
here, After sections were taken for histo- 
logic study, saline extracts from kidneys of 
14 sodium-deficient and 14 control rats were 
assayed for pressor activity (renin-content) 
in test rats bilaterally nephrectomed for 
one day (method of Gross and Sulser). Pressor 
activity in renal extracts from sodium-defi- 
cient rats was greater (40 mm, Hg.) than in 
extracts from control rats (24 mm, Hg., p< 
0.01). Degree of granulation of JG cells 
(JGI) in the same kidneys, plotted against 
pressor activity, yielded a highly signifi- 
cant correlation (0,80). This correlation 
strongly suggests the granules of JG cells 
may consist of renin or a precursor, 





Grants from U.S.P.H.S. (A-1114) and Nutrition 
Foundation. 
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PATHOLOGY 


1973 

PROPAGATION OF DUCK HEPATITIS VIRUS (DHV) IN 
CULTURES OF CHICK EMBRYO EXPLANTS. Morris 
Pollard and Theodore J. Starr*. Dept. of Pre- 
yentive Med. and Public Health, Univ. of Texas 
wed. Branch, Galveston, Texas. 

DHV was assayed in 7-day old embryonated 
chicken eggs. It survived storage in cell-free 
culture medium (pH 7.2) for 21 days at 37°C. 
Thereafter, en mri was irregular. DHV 
survived overn c stenagn ae at Fy with 1/3 
volume f, eoroiom ether issue culture (TC) 
system consisted of 7-day old chick embryo 
since explants in nutrient medium of balanced 
galt solution with 10% heat-inactivated chicken 
serum. During the course of 20 serial TC pass- 
asf made at 6 day intervals, an estimated 

infectious virus particles were poeeraes 
a level exceeded the 10° virus particles in 
the original inoculum. Ten LD59 of DHV were 
sufficient to infect the TC system. Cytopatho- 
genic effect was noted irregularly after pass- 
age 16. Inclusion bodies were not noted. DHV 
was produced by infected TC after 5 successive 
changes of nutrient medium at 6 day intervals. 
DEV did not propagate in cultures of Hela, 
human fibroblast, mouse ‘'L', and trypsinized 
monkey kidney cells. 


1974 
ESTRADIOL REDUCES RADIOSULFATE INCORPORATION 
INTO CARTILAGE AND AORTAS OF RATS. Robert E. 

* a a mditt, Dept. of Pathology, 
Univ. of Washington, Seattle. 

Sulfate labelled with S°> is readily incor- 
porated both in vivo and in vitro into cartilage 
and aortas of rats. Estradiol benzoate (0.33 
ng/day) administered subcutaneously for 3 weeks 
to adult male white rats results in a smaller 
quantity of labelled sulfate appearing in cos- 
tal cartilage 24 hrs. after injection. Less 
sulfate was found in both cartilages and aortas 
of animals treated with estradiol after incuba- 
tion of these tissues for 4 hrs. in vitro in 
Tyrode's solution containing labelled sulfate. 
This effect of estradiol treatment on cartilage 
becomes apparent by 3 days and on aorta by 3 
weeks. Tissues from hypophysectomized rats ex- 
hibited a similarly reduced sulfate incorpora- 
tion in vitro following therapy for 4 days with 
estradiol. Estradiol added to the medium for 
incubating tissues has not yet been found to 
alter uptake of sulfate. Testosterone pro- 
prionate (0.5 mg/day) injected into female rats 
for 3 weeks did not produce any observable 
effect upon incorporation of sulfate. These 
findings indicate regulation by estrogens of 
incorporation of sulfate into mammalian con- 
nective and vascular tissues. (Supported by 
Stants-in-aid from PHS (H-3174), Washington 
State Initiative 171 Funds, and from the Life 
Insurance Medical Research Fund.) 











Richter 


1975 
HEPARIN, PROTAMINE, & THROMBOPLASTIN 
GENERATION, E.E. Regan*, A. Sarelis*, and 
J.N.Shanberge. Depts. of Pathology, Harvard Med. 
School, Boston & VA Hospital, West Roxbury, Mass. 

It has been shown that heparin inhibits plasma 
thromboplastin generation (TG). 

When heparin is combined with various concentra- 
tions of protamine before addition to a generation 
mixture, an equivalence point is reached (ratio of 
1:2) at which the heparin effect on TG is nullified. 
This ratio applies whether the combination is added 
to the mixture prior to the onset of generation (i.e. 
before calcium is added) or at the point of optimum 
TG (i.e. after 3 min, incubation). If heparin is 
added to the generation mixture at either point, and 
the protamine immediately afterwards, the equiva- 
lence ratio of correction is 1:1, When heparin is 
included in a generation mixture, thereby inhibiting 
TG, and protamine is added after 3 min. of incuba- 
tion (i.e. at the point where optimum activity would 
normally be reached), the heparin effect is com- 
pletely corrected. Again the ratio is 1:1. 

From these observations one might infer that: 1) 
heparin forms a combination with some factor ne- 
cessary for TG (this has been shown to be PTC), 2) 
this combination is dissociable through the greater 
mutual affinity of protamine and heparin, and 3) the 
biological activity of the "'thromboplastic" factor is 
not destroyed but only inhibited. These findings are 
compatible with previous reports on the dissociable 


ae 8 Beet with aggdpus proteins. 





1976 

TRANSFORMATION, ABSORPTION AND TRANS- 
PORT OF INGESTED SILVER IN RATS. G.W. 
Richter and C.T.Olcott *. Dep't. of 
Pathology, Cornell Univ. Med. College, 
New York, N.Y. 

Silver,ingested by rats as 0.1% AgNO 
solution for 6 wks.to 2 yrs.was studied 
with the aid of electron microscopy, 
electron and x-ray diffraction, and chem 
ical ahalyses. Deposits in intestinal 
wall,kidneys and other organs existed 
as aggregates of particles with diam- 
eters below 10 A. Aggregates isolated 
from serum,kidneys,intestinal wall and 
feces appeared to be finely divided 
amorphous Ag.They were often found bet- 
ween-rarely inside-intestinal epithelial 
cells; also in submucosal macrophages, 
in extracellular matrix about capillary 
and arteriolar endothelial cells, some- 
times in endothelial cells, and often 
between smooth muscle cells in arter- 
ioles.Particles were deposited on coll- 
agen fibrils in characteristic spacings 
of 640 A. The findirgs indicate that 
precipitation and reduction of Ag occur 
red in the GI tract, that Ag was trans- 
ported in the blood in colloidal, in- 
organic form, and that lodging of Ag 
particles in extracellular tissue comp- 
onents was an adsorption phenomenon. 








Riddle 


1977 
ABNORMAL VISCOUS METAMORPHOSIS IN ULTRASTRUCTUR- 
AL PLATELET DISEASE. * JW 
and * Laboratories, Henry Ferd 
Hospital, Detroit, Michiaan. 

Classical electron microscopy of platelets 
(Bessis) has revealed 4 staces of platelet 
changes: circulating or round; dendritic;inter- 
mediate; and expanded or spread forms presum- 
ably leadina to platelet disintegration. Study 
of 55 cases of ultrastructural platelet disease 
in man using Braunsteiner's heparin method 
revealed that the later staces were often 
followed not by disintegration but by fusion of 
the platelets resulting in a composite struc- 
ture which we have tentatively desianated as 
early viscous metamorphosis(v.m.). The hyalo- 
meres fused as did the chromomeres. At 8 min 
in thrombocytopathy these composite forms were 
made up almost entirely of fused spread forms 
and presented prominent fusion of their 
retained chromomeres. Early viscous metamor- 
phosis differed from antibody-platelet aqqlu- 
tinates studied in the test tube. The union 
produced by specific platelet antibodies was 
less by fusion and more by adherence of focal 
receptor sites. As a result early viscous 
metamorphosis observed in the platelets of ITP 
presented an admixture of antibody effects as 
well as fusion. If heparin was with-held there 
was close association of fibrin and early v.m.s. 
Abnormality of the v.m. resulted in deranged 
fibrin-v.m. relationships. These electron 
microscopic studies were correlated with 
coagulation studies, 


1978 
CATARACTS IN PARENT CHICKENS AND FIRST AND 
SECOND GENERATION. R.H.Rigdon. Univ. of 
Texas Medical Br., Galveston, Texas. 

A spontaneous cataract was found in one 
eye of a White Leghorn hen in 1955. She was 
mated with a male considered to be normal. 
Seven chicks from this mating developed 
cataracts. Cataracts have now occurred in 
chickens in the second generation. These 
cataracts are associated with an iritis. The 
etiological agent apparently is the virus of 
lymphomatosis. In addition to the iritis 
and cataracts occurring in this group of 
chickens, some of the birds have developed 
tumors, splenomegaly, hepatomegaly and 
meningo-encephalomyelitis. The degeneration 
within the lens has been studied histologically 
and will be reported. 
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1979 
FREQUENCY DISTRIBUTIONS OF ERYTHROCYTE 
TATION RATE IN PATIENTS WITH BENIGN OR MALIG-=. 
NANT LESIONS OF BREAST OR CERVIX. 

B. M. Olson, and H. B. Abrahams (intr. by Ce 
Rhoads) . Sloan-Kettering Institute, New York, 
Sedimentation rate has been useful in the 
diagnosis of some pathological states, but when 
applied to cancer the variabilities have usually 
been more confusing than helpful. During a ~ 
study of blood chromatography on some 10,000 © 
patients with various benign and malignent com 
ditions, erythrocyte sedimentation rate (ESR) © 
and hematocrit determinations were run as addi 
tional parameters. Approximately 5,000 "norma} 
individuals served as controls. This order of 
magnitude made possible the analysis of ESR dat, 
in terms of individual neoplastic disease rather 
than "cancer" in general. Under these condi- 
tions the significance of sedimentation rate in 
certain benign and malignant diseases becomes 
more intelligible. The ESR frequency distritu- 
tion of patients with benign breast lesions did 
not differ significantly from that of "normal® 
females. However, the percentage distribution 

of patients with malignant breast lesions was 
abnormal, with about three times as many malig- 
nant as benign cases in the ESR range of 35-60, 
Half as many malignant as benign cases had now 
mal ESR values (0-20). Patients with malignant 
cervical lesions exhibited a still more striking 
departure from the normal ESR distribution curm 
Over four times as many malignant as "normal" 
cases appeared in the abnormal (35-60) range. 
The data of these studies permit application of 
probability factors to diagnosis. 


a 
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1980 
AN IN VITRO STUDY OF THE INFLUENCE OF 
HORMONES ON AMINO ACID METABOLISM. 
Stanfield Rogers. Univ. of Tenn. Memorial Re- 
search Center, Knoxville, Tenn. 

A method recently described for studying the 
amino acid metabolism of tumors in vitro (Rogers & 
Woodhall, Proc. Soc. Exp. Biol. and Med. , 1958) 
was adapted to study the influence of hormones on 
the amino acid uptakes of certain normal tissues, 
The influence of estrogen upon the uptakes of normal 
rabbit endometrium and of ACTH upon the uptakes 
of adrenal cortical tissue will be reported upon. 
Normal endometrium without estrogen has a slight 
uptake of glutamic acid only, while with estrogen 
added to the media, leucine, glutamine, alanine, 
glycine, aspartic, and a small amount of arginine 
were used. Normal adrenal cortex without ACTH 
had uptakes of glutamic acid, serine and arginine. 
With ACTH there was a marked increase in uptake 
of glutamic acid, arginine, cystine, glutamine, 
threonine, serine, and tyrosine. It is felt that an 
extension of these studies will cast considerable 
light upon the mechanism of action of hormones up- 
on susceptible cells. (Work done under PHS Grant 
C-3945) 
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198] 
@@RUM SEROTONIN CONCENTRATION AND URINARY 5- 
#WROXYINDOLEACETIC ACID EXCRETION FOLLOWING 
[WIESTINAL OBSTRUCTION AND RESECTION. J.C. 
fosenberg*, R. Davis*, W. H. Moran*, B. Zimmer- 
gm. Departments of Surgery and Medicine, 
fv. of Minnesota Hosp., Minneapolis 14, Minn. 
Using physico-chemical methods for the deter- 
| gination of serum serotonin and 5-HIAA, 
the effect of different types of intestinal ob- 
struction and of various degrees of intestinal 
resection was studied in a group of 15 patients 
wi 35 dogs. Following massive resection of the 
intestinal tract, a decrease in the excre- 
tion of 5<HIAA and serum serotonin occurred. 
Preservation of as little as 5 cm. of the distal 
duodenum and proximal jejunum, in the form of a 
thiry loop, with the stomach, duodenum and colon 
intact, could maintain normal serum serotonin 
levels. A patient with a resection of the en- 
tire small bowel, cecum and ascending colon had 
aserum serotonin level of 0.0lj.g/ml (normal 
0,21»-g/ml) and an average daily 5-HIAA excre- 
tion of 0.15 mg. (normal 2-6 mg.). Seven addi- 
tional patients undergoing resection of various 
lesser lengths of the GI tract did not demon- 
strate any alteration in 5-HIAA excretion or 
serum serotonin concentration, Ligation of the 
superior mesenteric artery in 10 dogs, and 
simple obstruction at various levels in 7 dogs 
did not appreciably alter the serum serotonin 
concentration or 5-HIAA excretion. The latter 
was found to vary directly with the urine volume 
and any changes which occurred could be ascribed 
to the decreased urinary output encountered in 
this pathologic state. 





1982 
A MBW MOUSE-SCALDING TECHNIQUE FOR LONG-TERM 
EXPERIMENTS WITH PRELIMINARY SEROLOGIC 
STUDIES. Sol Roy Rosenthal, Wilma A. Spurrier* 
and Harold ay Univ. oF Tilinois Eotiaes 
of Medicine, Chicago. 

A stainless steel mesh (#64) basket is so 


shaped that the bottom accepts the curvature 
of the back of the mouse and the ends tilt up- 


faval eth (NR 114 161) and Atomic Energy 
Comission (AT(11-1)-67.) 








ed site becomes markedly inflamed. If win- 
jected skin is challenged 6 to 26 days after 
the initial severe inflammation de- 
velops at the site of challenge in 12 to 2h hrs. 
This secondary response can be elicited by a 


Specific cutaneous hypersensitivity to a partic- 
ulate antigen (typhoid vaccine) or a soluble 
antigen (human gemma globulin) develops if sen- 
sitization is induced by ea mixture of either 
antigen with pertussis vaccine. Cutaneous 
hypersensitivity to pertussis vaccine can be 
passively transferred to normal rats by lymph 
node cells fram hypersensitive rats. Sensiti- 
zation does not enhance the edema ing ac- 
tivity of histamine, serotonin or 80 given 
subcutaneously. Mast cells in areas of hyper- 
sensitive inflammation show little evidence of 
demage. The hypersensitive inflemmation is not 
inhibited by anti-serotonin and/or sntihistemin- 
ic drugs. Hypersensitive rats “depleted of 
mast cells" respond to challenge with pertussis 
vaccine with severe inflammation. Total body 
X-radiation diminishes the hypersensitive 
inflammation but does not affect the response to 
a "histamine releasing agent". These findings 
suggest that this cutaneous hypersensitive 
inflemmation in the rat is not mediated by 
tissue serotonin and/or histamine. 


1984 
TRITIATED THYMIDINE METABOLISM (H°T) AND B=AMINO 
ISOBUTYRIC ACID EXCRETION (BAIBA) IN A PATIENT 
WITH CHRONIC LYMPHOCYTIC LBUKEMIA. J.R. Rubini, 
and V.P. Bond (intr. by L. E. Farr) B ven 
National Laboratory, Upton, L.I., N.¥. 

3 mc (1.9 C/uM) HOT was administered on two 
occasions to a patient with chronic lymphocytic 
leukemia who was excreting 3000-5000 uM/L of 
BAIBA in her urine daily. 90% H° injected was 
Cleared from plasma with a T 1/2 of 2 minutes 
indicating that the effective availability time 
for DNA synthesis was short. Catabolism to THO 
accounted for 26% of administered H? which was 
excreted with T 1/2 of 9.5 and 10.5 days. The 
curves were very similar to data obtained in 
two patients with essentially normal hematopoi- 
esis previously studied. Urinary NVIA was maxi- 
mal during the first day and accounted for the 
excretion of 23% and 3% of administered H> on 
each occasion. Subsequent daily urine NVITA 
excretion was minute but detectable. Resin de- 
salted urines were chromatographed and the pres- 
ence of H~ BAIBA excreted during the first days 
was established by elution and counting of BAIBA 
from chromatograms. NVIA of these desalted 
urine fractions revealed a T 1/2 of 30-100 days. 
Autoradiographs of marrow and blood showed mini- 
mal labeling of leukemic cells at all intervals. 
The mitotic index of marrow aspirates was re- 
markably low. If urine NVIA represents products 
of DNA-thymine degradation as BAIBA, then the 
data suggest that leukemic lymphocytes may be 
long lived. 
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Rudzinska 


1985 


Phagotrophy by malaria parasites revealed 
electron microscopy, * 
and The Rockefeller Institute, 
New York, New York. 

An electron microscope study of duck and rat 


erythrocytes, infected with 

and_Flasmodium berghei respectively 
led to a new concept of the feeding mechanism 
in these organisms and most in all 
malaria parasites. In addition a mmber of 
interesting structural details were found. All 
major components in cells of higher organisms 
are present in both parasites with one excep- 
tion; the lack of typical mitochondria in P, 
berghei. The most prominent structures in 
both parasites are large oval bodies. 
seem to be of the same density and appearance 
as the cytoplasm of the host. Clear evidence 
of their origin has been found in a munber of 
electron micrographs which show the continuity 
of these bodies with the cytoplasm of the host 
and also various stages of formation. It be- 
came obvious that they are formed by phago- 
trophy, through the invagination of the double 
limiting membrane of the parasite. This pro- 
cess leads to enguifment and containment of 
globules of the host cytoplasm as food vacuoles. 
In this way, the host cytoplasm is gradually 
incorporated into the body of the parasite, 
where digestion proceeds with the concomitant 
formation of pigment gramles, the residue of 
hemoglobin. 


1 Supported by a grant (E1407) from the 
N.I.A.I.D., U.S.P.HeS. 





1986 
THE EFFECT OF ALLYLISOPROPYLACETAMIDE ON HEPAT- 
IC CATALASE ACTIVITY IN TUMOR BEARING, TUMOR 
HOMOGENATE TREATED, AND NORMAL MICE. J.H.SACKS* 
and R.H.EGDAHL, Dept. of Surgery, Medica 
ollege o rginia, Richmond, Virginia. 
Malignant tumors produce a depression of the 
activity of hepatic catalase in the host. This 
study was designed to determine if allylisopro- 
pylacetamide(AIA), administered in a dose small 
enough to have no significant effect on catalase 
activity in normal animals, would potentiate the 
depression of hepatic catalase in tumor-bearing 
or tumor-treated animals. This compound in 
large doses reduces liver catalase in normal 
animals, probably by inhibition of its synthesis. 
Adult female and male DBA and BDF mice and the 
transplantable Sarcoma 37 were used in this 
poe O Catalase activities were determined by a 
cation of the method of Bonnichsen et al. 
2 milligrams of crystalline AIA were adminis- 
tered intraperitoneally to the treated animals 
and water to the controls. Animals were sacri- 
ficed 17 hours after the above treatment. AIA 
produced no significant depression of liver cat- 
alase activity in normal animals. In contrast, 
however,AIA given to tumor-bearing mice,or mice 
ven 4 mgm of homogenized Sarcoma 37,added a 
er increment of depression to that observai 
in the water treated tumor animals. there 
was an additional average depression of 15 to 
70% jn hepatic catalase activity of the A 
tumor mice in comparison to the control 
tumor mice. It is concluded that AIA potenti- 
ates the liver catalase depression induced by 
cancerous growth and whole tumor homogenates 
in a dose that has no significant effect on 
liver catalase activity of normal mice. 
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1987 & 
ESTIMATION OF 2-DEOXYSUGARS WITH THIOBARBITURIE 
ACID REAGENT. L.D.Saslaw and V.S.Waravdekar 
(intr. by E. W. Goodpasture) Armed Forces Ins) 
stitute of Pathology, Washington, D. C. 





“et 


In a preliminary account (Waravdekar ani 
Saslaw, 242439, 1957) 
a method of estimating 2-deoxyribose was re- . 
ported which is based upon periodate oxidatiog 
and estimation of the ensuing malonaldehyde . 
with 2-thiobarbituric acid. Application to th 
analysis of other 2-de 6 will be dis- 
cussed. Modificatiors permitting differentia] 
analysis of deoxyribose, purine nucleosides am 
purine nucleotides will be presented. # 


1988 | 
A CYTOLOGICAL AND CYTOCHEMICAL STUDY OF VITAMI 
D- INDUCED NEPHROCALCINOSIS. D. G. S elli, ¢ 
Tremblay” and A. G. E. Pearse’. Dept. of ~ 
Pathology, Ohio State Univ., Columbus, and The 
Post Graduate Medical School, London, England, 

Renal lesions were produced in male and 
female albino rats by the daily gastric instil 
lation of 50,000 units of vitamin D for 9 days. 
Animals were sacrificed daily; both kidneys ~ 
were removed and used for the following & 
studies. Four and 8 micra fresh frozen 5 
sections were cut and the cytochemical distri 
bution and activities of DPN-diaphorase, TPN- 
diaphorase, isocitric dehydrogenase, alkaline” 
phosphatase, nonspecific esterase and ca 
C-like esterase determined. Additional 
sections were stained for neutral fat, 1,2 
glycol linkages, mitochondria (Heidenhain's 
method) and the routine hematoxylin-eosin 
stain. Tissue was also fixed in buffered o: 
acid for electron microscopy. Kidney tissue © 
concentrations of calcium and citrate were de 
termined chemically both in control and experi 
mental rats. The morphological stability of — 
mitochondria in vitro was followed by the 1 
scattering technique of Cleland (Nature 170: © fincide 
1094, 1952). These studies show that cellulat §lnocul 
damage at the mitochondrial level occurs after 
2 days of vitamin D treatment and is acdompa- 
nied by an accumulation of citrate and calc 
This is followed by an intracellular and intr® 
luminal accumulation of PAS-positive material 
in the proximal convolutions which in turn be- 
comes calcified. The possible significance of 
these findings in metastatic calcification will 
be discussed. 
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“| pucToRS EFFECTING MYELINATION IN THE CHICK 
XBITURIC | EMBRYO. Labe C, Scheinberg, Saul R, Korey, 
okar ff ond R, Be nt o c 
28 Ins ogy), Albert Einstein College of 

| wedicine, (Intra, by Bruno W, Volk), 

The hematoencephalic barrier of chick embryo 
ir and | is incompletely developed until the 3rd or )th 
9, 1957) day post hatch, This permits the study of 
} Te | the effects in developing central nervous 
idation | system tissue of substances which ordinarily do 
nyde — § not pass blood brain membranes, The present 
a to th! investigation is concerned with observations on 
dig- jj immature myelin of chick, its normal variations 
ntial § and factors affecting its development, Histo- 
ides ami} legically there are appearances of morphologic 

~ | changes such as swelling and irregularities 

‘| along myelin sheaths of chick embryo reminis- 

cent of degenerative alterations described in 
tissue culture, Moreover hypoxia and the 
injection of foreign proteins into the chorio- 
allantoic vessels of 10 day old embryos may 
produce areas of perivascular demyelination, 
fragmentation and clubbing. In addition the 
variations of sheath irregularities are in- 
creased in severity and degree, Gamma globulin 
fractions obtained from normal guinea pigs and 
from guinea pigs suffering from allergic 
encephalomyelitis were injected intravenously 
into chick embryo, The severity, distribution 
and incidence of the demyelinating lesions in 
the hatched chicks central nervous systems are 
compared, The difficulties of attributing 
demyelinating lesions to the process of passive 
transfer as well as the extensive control 
measures required will be discussed, 
990 
GROWTH-PROMOTING EFFECT OF TRANSPLANTABLE PITUI- 
VITAMIN E TARY TUMOR IN PARAKEETS, MELOPSITTACUS UNDULATUS. 
elli, ¢ . Schlumberger arriet Rudolph*. Univ. 
of " § Arkansas Medical Center, Little Rock. 
and The Bioassays in rats indicate presence of growth 
ngland. fhormone in the transplantable parakeet pituitary 
and tumor. To test this in parakeets, 50 birds 4-20 
insti § days old were inoculated subcutaneously with the 
9 days. tumor and weighed weekly. Eggs are laid at 2 day 
neys  fintervais; to diminish significance of resultant 

*fage differences, birds were not killed before 2 

‘gor 3 months after inoculation. Birds usually 
distri+ foumber 2 to 6 per nest; to rule out variation 
, TPH §due to parent care only half in each nest were 
kaline finoculated, others were controls. Organs were 



















ighed in birds dying during the experiment or 
‘Bkilled at its conclusion. About 1/3 of inocu- 


1,2  ~flated birds survived 3 months; their average 
in's ights and those of the controls: body weight- 
in $54 gm, control 32 gm; liver-2.79 gm, 0.61 gm; 


kidneys-0.6 gm, 0.32 gm; heart-0.58 gm, 0.40 om; 
Porain-1.12 gm, 1.13 gm; pituitary-1.0 mg, 0.66 
; thyroid-10.97 mg, 4.42 mg; adrenals-6.19 mg, 


experi: $3.85 mg. Among birds dying sooner, weight 

ty of ftifferences were noted 2 weeks post inoculation, 
ne lightgétter 2 months a plateau was reached that co- 
170;  fincided with end of normal rapid growth period. 


Inoculated birds were moderately obese, their 


s after fliver contained larger stores of fat and glyco- 
Jompa- than the controls; however, sample cell 
calc ts show a 3-4 fold increase in total cell 

i in r. All inoculated birds have the tumor- 


acteristic increase in one t of 
protein, comprising 54% of total protein, 
in controls. 
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Shanberge 


1991 


SERUM LIPID LEVELS AND CHOLESTEROL ESTER FATTY 
ACID ANALYSES IN RATS FED NATURAL AND HYDRO- 


University of Chicago, Chicago, Illinois. 

Six diets equivalent in calories, vitamins, 
and minerals were prepared containing 50% fat, 
20% carbohydrate and 5% protein. Three diets 
were made with each of 2 fats: cottonseed oil 
(1#107) and hydrogenated cottonseed oil (1#78). 
One diet with each fat was fed with 0.2% sodium 
cholate, or with 0.2% cholate and 1% cholesterol, 
or without these additions. Sixty 3-month male 
albino rats were divided into 6 comparable 
groups and fed equal quantities of one of the 
diets by stomach tube 3 times daily for 11 weeks 
Blood was obtained biweekly and all animals were 
sacrificed at 11 weeks. The serm cholesterol 
rose for all groups. The elevation was great- 
est (3 to 5X starting values) for the group fed 
hydrogenated cottonseed oil with cholate and 
cholesterol end less high (2X initial values) 
for natural cottonseed oil with the same die- 
tary additions. The other groups varied little 
from one another and rose to about 14% the 
starting level. The serum cholesterol/phospho- 
lipid ratio was highly elevated only for the 
group fed hydrogenated cottonseed oil with 
cholate and cholesterol. Serum lipoproteins, 
free and ester cholesterols on serum and select- 
ed tissues as well as fatty acid composition of 
the cholesterol esters by gas chromatography are 
being determined. Supported by USPHS Grant 
#a-2174. 


1992 
EFFECT OF HEPARIN ON THROMBOPLASTIN 
GENERATION. J.N.Shanberge, A. Sarelis* and 
E. E, Regan.* Harvard Med, School, Boston and 
VA Hospital, West Roxbury, Mass. 

It has been shown by several investigators that 
heparin inhibits the formation of blood thrombo- 
plastin, Until recently no definite explanation for 
this inhibition had been offered. The following, 
therefore, are the results of some of our studies 
on the effect of heparin on thromboplastic activity 
as produced in the thromboplastic generation (TG) 
test of Biggs and Douglas, as well as its effect on 
the various components of the generation mixture. 

Heparin markedly interferes with the formation of 
blood thromboplastic activity as well as "formed 
thromboplastin." This inhibition of TG can be coun- 
teracted by increasing the concentration of normal 
serum in the generation mixture, but not by increas- 
ing the concentration of the adsorbed plasma or 
platelet thromboplastic factor. The inhibition of TG 
by heparin can also be counteracted by Factor VI 
deficient and Stuart-Prower factor deficient serum, 
as well as by protamine sulfate. 

Serum from an individual with a congenital or ac- 
quired deficiency of PTC (Factor IX) either does not 
counteract the influence of heparin or reacts in in- 
verse proportion to the severity of the deficiency. 
From this one may infer that heparin interferes with 
the conversion of prothrombin to thrombin in shed 
blood by interference with whatever is responsible 
for PTC activity. (Supported by PHS #H-2963) 
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1993 1995 11997 
DIFFERENTIATION AND COLLAGEN PRODUCTION BY INCORPORATION OF LABELED AMINO ACIDS AND PRQe | TEMPC 
WORMAL PERITONEAL CELLS GROWN IN DIFFUSION TEINS INTO L CELLS, Stanley Simbonis ~ 7 CHAN 
CHAMBERS. Emma Shelton. National Cancer Donald W. King (intr. by H.S.N. Greene). Dept,f RATS. 
Institue, Bethesda, Maryland. of Pathology, Yale Univ, Sch. of Med., New | anil 

The peritoneal flujd of the strain A mouse Haven, Conn. | Orles 
contains about 5 X 10° free cells that are Many studies support the concept that We 
present in the following proportion; lympho- cellular protein is derived from plasma prote,) uni-! 
cytes, 78%; macrophages, 20%; polymorphonuclear However, most of the recent studies show that | drin 

es, 1%; mast cells, 1%. These normal Intact proteins or peptides are not directly § other 
cells were grown in double diffusion chambers Incorporated Into cellular proteins but are § left 
(J. Nat. Cancer Inst. 21, 137, 1958) that were apparently degraded to free amino acids and § andi « 
designed to permit the entrance of fluid from resynthesized Into specific cellular protein, | up t 
the host but to exclude host cells. When Strain L fibroblasts, In suspension tissue and t 
isologous peritoneal cells were placed in the culture, were incubated with either free When 
chambers and allowed to remain in the host phenylalanine 1-Cc!4 or labeled homologous and | 
animal for intervals of time up to 130 days, soluble protein, Cell aliquots removed after | diffe 
the cells underwent alterations and became varying periods of Incubation were fraction= | potas 
organized into sheets of tissue that were re- ated Into free pools, pH 5 enzyme fractions, § const 
markably similar to the loose connective soluble and particulate protein and nucleic cont: 
tissue of the mesenteries., After 2) hours in acid fractions, The cells incubated with a cont 
the chamber, all cell types were alive and labeled free amino acid showed the greatest week 
were dispersed as single cells over the center specific activity Initially in the soluble the ¢ 
membrane. As time passed, most of the lympho- protein fraction and later In the particulate — blox 
cytes disappeared, foci of fibroblasts de- protein. This is In accordance with the hype 
veloped and increased in area and thiclness, present concept of amino acid activation, throt 
The cells grow as a solid sheet, fibers are bidding to soluble RNA and final transfer to § Also 
formed and in the meshes of the fibrous clump, the microsomal particulate protein. In the  § heart 
plasma cells and mast cells are interspersed. protein Incubation cultures, Immediate tropt 
By 100 days, the center membrane of the chamber incorporation and subsequent degradation and 1 
was covered with a solid sheet of cells. occurred In the particulate protein fraction, | befor 
Seven chambers in which 1.3 X 10 cells were Lack of label In the free pools and soluble simul 
Placed and allowed to grow for 130 days, protein fractions suggested that the protein § am 3 
yielded an average of 0.43 mg. of collagen was not degraded at the membrane or In the 
per chamber, soluble fraction, 

1994 1996 1998 
EARLY POST-NATAL CHANGES IN RATS SUBJECTED et A CHEMICAL AND HISTOLOGIC STUDY OF CHRO? 
IN UTERO X-IRRADIATION. M.R. Sikov, C.F-Reste ETHIONINE-INDUCED HEPATIC FIBROSIS, Edwart | FROM 
and J.E. Lofstrom*, Dept. of Radiology, Wayne J. Stiiaer*. F Hutterer*, Geoffrey Kent® 4 wm 
State Univ. College of Med. Detroit, Mich. rc Ts utterer”, rey ' Dept. 

Pregnant albino rats were subjected to 20 Frederick G. Zak*, and Hans Popper. Dept. of Hedi. 
or 100 r of x-radiation after 10 daye or to 50 Pathology, Mt. Sinai Hospital, New York City. E 
or 185 r after 15 days of gestation. Their pups, Livers of rats fed ethionine during 12 weeks were tweer 
together with an unirradiated control group, examined chemically and histologically. For chemi= § nucle 
were maintained ro e gence or ro. cal study liver was fractionated (Schneider, J. Biol. rir 
with 100 r at 10 days slightly increase n- i 
cidence of stillbirths and of neonatal deaths; Chem. Pa it ig s§ A ame NaOH ren chan 
the incidence was even higher after exposure to bedaghie to obtain the proco jagen-conta ning to 91 
185 r at 15 days. Neither of the 2 lower expo- tion. The content of hydroxyproline (HOPr), proline | that 
sures increased mortality. Growth was signifi- (Pro), and glycine (Gly), constituting about 55% of § most 
cantly reduced only in the animals which had re- collagen, and of hexosamine (Hexam), characteristic | behay 
ceived 185 r at 15 days. Several predictable of mucopolysaccharides, was determined in the liver § acids 
morphologic abnormalities were noted ot fraction and NaOH extract. In the 2nd week soluble pri 
Periodic urine and blood studies have produce ° i tisst 
no differences from control values. Studies on Hexam content increased in parallel w ith histologt grapt 
’ cally demonstrable mucopolysaccharides. In the 4th 
hyroidal I-131 incorporation in a parallel E roots b: adul 
series showed @ general reduction below control to 5th weeks a transient rise in soluble but not total § cane) 
levels at 2 months of age; this was less promi- Pro content occurred. In the 7th week a large increatl thym 
nent at 4 months. Many newborn rats showed a in HOPr content, proportionately greater in the so those 
diminution of various reflexes such as grasping fraction, was associated with a conspicuous increase § tion 
and righting efter treatment with 185 r. This in reticulum fibers and ductular cells. At the 8th rapic 
a one wah ‘eueotiis ibbotaaias/ are : Pe on P week both total and soluble glycine content increased. th 

> 
response to visual stimuli were the major find- The results suggest that the polysaccharides act as Pe radia 
ings. A large fraction of the malee in this matrices for the fibers. It is further suggested that ifest 
group developed priapism at about 3 months of from the liver cells undergoes conversion to HOPr, ity, 
age. This usually remained static but progres- while the additional Gly required for fiber synthesis. } of tt 
sed with massive ulceration and death in some is contributed by the blood stream. Supported by Gor 
cases. Preliminary psychological studies with tract DA-49-007-MD-290, Office of the Surgeon 
mazes and open fields indicate differences General, Army, and U.S.P.H.S. Grant C-3342(Cl). 
between the irradiated and control animals. 
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41997 
D PRO: | TEMPORAL STUDY OF MORPHOLOGIC AND FUNCTIONAL 
nd ~~ | CHANGES IN ADRENAL-REGENERATION HYPERTENSIVE 
~ Dept) RATS. Urban Maes Res, Lab, 
New | and Dept. o ® U,. School of Med.» New 
Orleans. 
a a 4 1% cAtss to 
-nephrectomized and given 
an 0 f served as controls while the 
ectly | other had the right adrenal removed and the 
are left adrenal enucleated. Groups of control 
and rats were killed at intervals 
otein, | up to 49 days. Body weight, saline intake, 
sue ani blood pressure were determined ° 
e When sacrificed, blood was obtained for sodium 
us and potassium determinations. No significant 
after | differences in body weight or serum sodium and 
tions | potassium concentrations were observed, Saline 
Ions, |} consumption of enucleated rats was less than 
leic controls for the first 2 weeks but rose above 
tha control levels between the second and third 
test | week and remained there for the duration of 
ble the experiment. Coincident with this, the 
culate | blood pressure of enucleated rats rose to 
e hypertensive levels and continued to rise 
n, the remaining experimental period. 
er to | Also between the second and third weeks the 
the heart, kidney, and liver markedly hyper- 
trophied while the thymus involuted. Gross 
n ani microscopic lesions which were absent 
ction, | before the onset of hypertension developed 
uble simltaneously with the rise in blood pressure 
oteln | and increased in severity with time. 
the 
1998 
. CHROMATOGRAPHIC PATTERNS OF RIBONUCLEIC ACIDS 
Edward FROM ISOLOGOUS, NEWBORN, ADULT, AND NEOPLASTIC 
sg | THYMUS TISSUE. ith* and H, S. Kaplan. 
ys Dept. of Radiology, Stanford Univ. School of 
Medicine, San Francisco. 
ry Earlier work revealed a marked difference be- 
were tween the chromatographic profiles of the total 
chemi- § nucleic acids from normal adult thymus and 
|. Biol. | X-ray induced thymic tumors of C57BL mice(Smith 
tion | 24 Kaplan, Fed. Proc. 17:458, 1958). This 
free! change is also found in irradiated animals prior 
9 to gross tumor formation. It has now been found 
proline } that the ribonucleic acids (RNA) account for 
5% of Ff most of the observed change in chromatographic 
teristic | behavior; the contribution by deoxyribonucleic 
e liver | acids (DNA) is relatively minor, RNA isolated 
soluble | from newborn, adult, and tumor-bearing thymus 
slogi= tissue of C57BL mice was compared chromato- 
the 4th graphically. The patterns for RNA from normal 
total adult and tumor-bearing thymuses were signifi- 
cantly different, but the patterns for RNA from 
> nal thymuses of newborn mice were very similar to 
1e $0) those for the tumors. Since mitotic prolifera- 
crease § tion and immature cell forms are plentiful in 
8th rapidly growing newborn thymus, but not in 
creased. Sdult thymus, this result suggests that the al- 
>a tered chromatographic pattern of RNA from ir- 
that Pr radiated and tumor-bearing thymus may be a man- 
OP: ifestation of rapid growth and/or cell immatur- 
’ ity, rather than an intrinsically new property 
thesis. § of the neoplastic state. 
by Con 
eon 
42(Cl). 
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1999 
NOTES ON THE MORPHOLOGIC FEATURES OF SARCOMA I 


SUBJECTED TO HOST AND DONOR ADAPTATION IN RESIS- 
TANT MOUSE STRAINS. L.W, Smith , N. Molomt*and 


B. Gottfried# Waldemar 
On, » New York 
Molomut, N. and Smith, L.W. Cancer Research 
17:92, 1957 and Molomt, N. idem 18:906, 
have demonstrated biologically induced host 
alterations in strain specificity of Sarcoma I 
in mice, the tumor becoming adapted to a 
relatively hostile environment ani grow 
readily in normally resistant C3H, C57BL/6 and 
BALB/c strain mice, but resuming strain 
specificity when re-implanted for successive 
generations in the original susceptible A strain. 
Similarly induced adaptive changes in the tumor 


Research Founda- 


in its native host have been produced by immuni- 


zation with normal and neoplastic tissues. 
Histologic examination of nearly 700 of the 


tumors from 2200 mice of both experimental series 


have shown no significant morphologic changes 
paralleling these biologic adaptive features. 


Inasmuch as morphologic change ordinarily mirrors 


pathologic tissue or organ function, this 
observation seems to be of more than passing 
interest. If these adaptive features observed 
in mice can be extrapolated to man, then the 
histologic criteria employed for the gradation 
of malignancy on biopsy tissue my require 
critical review, since it appears possible that 
regressive factors which may have existed for 
years may become biologically altered or even 
removed, and the true potential of the neoplasm 
revealed. 


2000 


AN ELECTRON MICROSCOPIC STUDY OF HEMATOPOIESIS 
IN FETAL LIVER, George D. Sorenson. (Intr. by 
Sarah A, Luse), Dept. of Anatomy, Washington 
University School of Med., St. Louis, Mo. 

Electron microscopy of formation and matura- 
tion of erythrocytes, leucocytes, and platelets 
has been studied in liver of fetal rabbits. 


Hemopoietic cells are readily distinguished from 


those of the fetal liver, Erythropoiesis be- 
gins prior to development of platelets and leu- 
cocytes. Immature erythroid elements are 
diffusely scattered among hepatic cells and in- 
timately surrounded by their cytoplasm, They 
are smaller than hepatic cells with relatively 
large round nuclei, Their cytoplasm contains 
numepus microvesicles, sparse mitochondria and 
scant Golgi membranes, With maturation eryth- 
roid cells become smaller with denser nuclei 
than they have at earlier stages. Small vesi- 
cles remain in their cytoplasm even after hemo- 
globin is present, As the amount of hemoglobin 


increases in normoblasts, density of both nuclei 


and cytoplasm increases so that nuclear margins 
and mitochondria are partially obscured. In 
these sections extrusion of normoblast nuclei 
has not been observed, Mitochondria are often 
retained in young erythrocytes, Megakaryocytes 
are large cells with multilobed nuclei and 
abundant cytoplasm containing small mitochond- 
ria and dense granules measuring about 300 m. 
Platelets appear to be separated portions of 
megakaryocytic cytoplasm. Promyelocytes are 
ovoid cells with slightly indented nuclei and 
relatively scant cytoplasm, With maturation 
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ULTRASTRUCTURAL CHANGES IN THE RENAL COLLECTING 
TUBULE CELLS IN K+ DEFICIENCY. 


Belle Sharge and 
Eranche Straus.” Dept. of Pathology, Univ. of 
Chicago, cago, Ill. 


lesion of the kidney is not only pathognomonic 
of K+ deficiency in the rat but is unique in 
change 


hyaline droplet change of the proximal 

ted tubule which has been shown by electron 
microscopy to be associated with changes in the 
mitochondria, the collecting tubule lesion is 
as yet poorly understood. In this study pro- 
tein depleted rats were repleted by force feed- 
ing a diet adequate except for potassium. Ultra- 
thin sections were examined at magnifications 
to 20,000 diameters. Within forty-eight hours 
on a K+ deficient diet small cytoplamic drop- 
lets appear in the collecting tubule cells near 
These consist of mall thin 


mass. The vacuoles have walls the thickness of 


mitochondrial cristae and are of a uniform size. 


number and by the sixth day are present in mst 
of the collecting tubule cells of the imnerhalf 
of the medulla and in the epithelial cells 
covering the papillary tip. Formation of the 
droplets is inhibited by ligation of the ureter 
without affecting the opposite kidney. Reple- 
tion by feeding a diet with K is followed by 
disappearance of the droplets within seventy- 
two hours. 


2002 

SEROLOGICAL STUDIES OF MOUSE HEPATITIS VIRUS 
WITH TISSUE CULTURE ANTIGENS. Theodore 
and Morris Pollard. Dept.of Preventive Med. 
and Public Health, Univ. of Texas Med. Branch, 
Galveston, Texas. 


The Gledhill (MHV 1) and Nelson (PRI) strains 
of mouse hepatitis virus were used in this study. 


MHV 1 causes a mild, rarely fatal infection in 
weanling Swiss mice and a fatal infection in 

newborn mice. In contrast, PRI causes a fatal 
infection in mice of both age groups. Comple- 


ment-fixation (CF) tests were made with antisera 


prepared in adult mice and with antigens pre- 
pared from liver homogenates of infected suck- 
ing mice. Nonspecific activity of antigen pre- 
parations was removed by centrifugation at 
25,000 rpm for 1 hour. Cross CF reactions were 
noted between both PRI and MHV 1. In other ex- 
periments, MHV 1 was propagated in tissue cul- 
tures of mouse kidney explants. Although dis- 


tinctive cytopathology was not evident, CF anti- 


gen was demonstrated in the TC system. There 


was no direct relation between CF titres obtain- 


ed with TC virus antigens and virulence titres 
when assayed in newborn mice. 


Starr* 
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2003 ols 
EFFECTS OF METHIONINE UPON THE ETHIO! cog 
INTOXICATION OF THE RAT, R. J. Stein, T. 
and G. Kent (intr. by J. De lo Hoerga). Dept. ot 
Pathology, Mt. Sinai ital, New York City, and 
Abbott Laboratories, Chicago. tl 

Female rats received 0.5, 0.75 and 1.0% ethi group 
in a synthetic diet supplemented by 4 different i and w 
of methionine varying between 0.8 and 2.0 timesthe § and ¢ 
supplement of ethionine. The rats not receiving meth. | hyiro 
onine revealed degeneration and necrosis of liver celhg "#*8 | 
associated with enlargement and irregularities of em 
and nucleoli, accumulation of ductular and inflama i 
tory cells and PAS positive material in Kupffer cells, | cause 
The rats receiving methionine were devoid of ductule § in gl 
cell reaction on all levels of supplements while liver § cause 
cell degeneration and Kupffer cell PAS reaction pem § ficie! 
sisted on the lower levels of methionine admini activ 
the protection being more effective with higher okey 
lute values of methionine even in the presence of hi eohan 
ethionine levels. Supplements of methionine, even at adren 
high doses of ethionine, thus permits the separctiong § of hy 
the ductular cell reaction and hepatocellular injury § poten 
similar to effects of cortisone administration (Stein, § cause 
Kent, Popper: Proc. Soc. Exp. Biol.Med. 99: 24, 195),§ #880¢ 
The suppression of liver damage by methionine, even >t 
after high doses of ethionine, with good correlation if snoe | 
the dose administered indicates that the ethionine 
fect upon the liver results from its biologic antagonim 
to methionine rather than from toxicity. Histochemical 
studies of the peculiar hepatocellular lesion resulting 
from combined ethionine ia mothioning effects 
underway. Supported by U.S . Grant C-3342, 

2004 906 
HEMACYTOPOIETIC REGULATORS ASSOCIATED § ATHER 
WITH SERUM ALBUMIN. Bernhard Steinberg, | § Join 
A. A. Dietz*, L. Libenson* and M. A. Atamer*. 
Toledo Hospital Institute of Medical Research, — Orlea 
Toledo, Ohio, A 

In previous publications the action of human and necro 
bovine serum (Lab. Invest. 7:458, 1958) and of | § Edwar 
human serum fractions (Acta Haematologica, in §— stain 
press) on rabbit marrow and peripheral blood was’ intim 
described. The effects on the marrow were in-  § 8 | 
terpreted to indicate the presence of blood cell _ Pia 
regulators in the serum proteins. The fractionally roreq 
was done with sodium tetrametaphosphate at vari- § from 
able pH. The present studies consisted in further § opmen 
fractionation by continuous flow electrophoresis. § follo 
Several hemacytopoietic regulators were identified | 11 Ne 
in the fractions composed essentially of albumin, © — 
One regulator stimulated the proliferation of meg- in = 
karyocytes without increasing the number of same | 
platelets. Another increased platelets. Other 11-15 
regulators produced granulocytopenia, granulo- shows 
cytosis, increased and decreased the number of ff this | 
erythroid cells. The concept (Leuk. Abstracts Tous | 
5:79, 1957) that a pair of regulators exists for eadt od 
blood cell type has been given support. The studiey ,. th 
suggest that hemacytopoietic regulators, under § Orie: 
normal conditions are associated with serum al- § findi: 
bumin. The regulators may represent factors gress: 
elaborated somewhere in the body and expelled into § to re, 
the blood stream where they become attached to the 
serum albumin, or the protein has an intrinsic 
regulating effect. 
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{MHIBITION OF TUBULAR REABSORPTION OF Na IN 
fats INJECTED WITH HYDROCORTISONE. Herbert C. 


Tatania Budsilovich™ and Viola Cc. 
« The Merck Institute for Therapeutic 
rch, Rahway, New Jersey. 
Tubular reabsorption of Na was estimated in 
of 6 rats each by c their blood 
and urine levels (5 hour collections) of Na 
ani creatinine. Like desoxycorticosterone (DOC) 
hyirocortisone, injected into adrenalectomized 
rats caused enhancement of tubular reabsorption 


hydrocortisone proved only about one hundredth 
ag active as DOC. Unlike DOC, hydrocortisone 
caused progressive increases in K excretion and 
in glomerular filtration. Since hydrocortisone 
caused elevations of glomerular filtration suf- 
ficiently high to balance the enhanced tubular 
activity, there was frequently no diminution of 
wine Na output. In unoperated rats injected 
with DOC, tubular reabsorption of Na was also 
q@hanced though to a much lesser degree than in 
adrenalectomized rats. However, the injection 
@§ of hydrocortisone or that of some of its more 
potent analogues into rats with intact adrenals 
‘§ caused inhibition of tubular reabsorption of Na 
associated with Na-diuresis. Further studies 
will be necessary to determine which type of 
adrenal activity is the cause of this differ- 
ence between adrenalectomized and intact rats. 


pr afon However, over a wide range of dosages, 






VLUBY 9 0 siana State Un Ve 
Orleans and Univ. of Natal, Durban, S, Africa. 
Aortas were collected from 241 unselected 
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Szulman 
2007 
PLASMA CHOLESTEROL LEVELS IN RATS FED “INFARCT- 
PRODUCING" DIETS//. ba 


WO'Neal, Dept.Path. Washington Univ, ,St.Louis. 
Atherosclerosis develops in rats fed diets 
(low fat) supplemented with cholesterol, thio- 
uracil and bile salts (L.C.Fillios et al,1956). 
Only rarely has this atherosclerosis been com 
plicated by coronary thrombosis and myocardial 
infarction, We previously reported that throm- 
boses and infarcts developed in rats fed basal 

diets containing cholesterol (5%), thiouracil 
(0.3%) and sodium cholate (2%) with considerable 
frequency by addition of other substances (but- 
ter, crisco or choline, etc,). We investigated 
plasma cholesterol levels in groups of 10 to 30 
rats fed various infarct-producing diets for 2- 
4 months. A group fed the basal diet plus 40% 
butter had an average of 2,570 mg%, while in a 
comparable group without added cholesterol the 
level was 764 mg%. In a group fed the basal 
diet plus 40% Crisco (hydrogenated vegetable 
fats) the level was 1,529 mg%, compared with 
717 mg% in a 40% corn oil-group and with 2,570 
mg% in a 40% butter-group. No appreciable dif- 
ference existed in groups fed the basal diet 
plus 40% butter, 40% butter oil or 40% lard. If 
the amount of salt mix was increased 3 times to 
12% (in the basal diet plus 40% butter) the 
level was 3,315 mg%, against 1,641 mg% in a con- 
trol group receiving only 4% of the salt mix, 
Similar data related to dietary bile salts and 
thiouracil will also be presented, 


#U.S.P.H, Trainee in Experimental Pathology. 
#¢This work was supported by U.S.P.H, Grant, 
H-1620, and a grant from the Nutrition Founda- 
tion, 


2008 


HISTOLOGICAL DISTRIBUTION OF BLOOD GROUP ANTI- 
GENS A AND B IN HUMAN TISSUES. Aron E. Szulman 
(Intro.by A.T.Hertig). Depts. of Bacteriology 
and Immunology, and Pathology, Harvard Medical 
School, Boston, Mass. 

The location of human blood group substances 
A and B has been mapped out in homologous human 
tissues by means of appropriate fluorescein 
labelled human hyperimmune antisera applied to 
frozen sections of surgical and autopsy mater- 
jal.The specific antigens were found in three 
general locations: in the cytoplasm and secre- 
tions of cells of mucous glands, in the cell 
walls of vascular endothelium, and in strati- 
fied epithelial cells. Mucus secreting cells 
containing large amounts of antigen were found 
in the salivary and esophageal glands, in the 
gastric, duodenal, and enteric mucosa (exclud- 
ing the colon), in Brunner's glands and in the 
mucus secreting glands of the trachea, bronchi 
and uterine cervix (Cf.Glynn et al.Lancet 1957, 
41,1083).In the pancreas the acinar cells con- 
tained large amounts of antigen in their cyto- 
plasm, as did the secretions in the lumina of 
acini and ducts. The stratified epithelia show- 
ed good outlining of cell walls in the Malphi- 
gian layer, well illustrated in the skin and 
esophagus. The transitional epithelium of the 
urinary tract, extending up into the cuboidal 
epithelium of the renal collecting tubules,also 
contained antigen. The vascular system was re- 
markable for the constancy of its content of 
antigen in the cell wall of the endothelium. 
The specificity of the findings was established 
by appropriate controls, including inhibition 
with blood group substances. 
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Taft 


2009 
QUANTITATIVE HISTOCHEMICAL OBSERVA- 
TIONS OF POSTMORTEM AUTOLYSIS IN 
RAT LIVER. Edgar B. Taft and Jesse F. 
Scott.* Mass. General Hosp., Boston, Mass. 
As part of a study of metabolic and ma- 
lignant changes in human liver it was of in- 
terest to ascertain whether the various 
quantitative histochemical technics presently 
in use in this laboratory could be applied to 
liver tissue obtained post mortem. Adult 
male rats were fasted for 18-24 hours and 
then killed by decapitation and allowed to re- 
main at 25°C. Liver samples were removed 
and frozen immediately and at intervals 
thereafter up to 6 hours. Quantitative mea- 
surements were made on frozen sections of 
the activities of: Alk. P'ase, Acid P'ase, 
ATP'ase, 5'-Nucleotidase, and Glucose-6- 
P'ase. These enzymes remained active du- 
ring the period of autolysis. Analyses of 
phosphorus compounds in the acid soluble 
extract and of RNA and DNA were done on 
other sections. RNA and total acid soluble 
compounds of phosphorus remained at usual 
levels for duration of period of autolysis. 
Results suggest that post mortem tissue may 
yield useful information when specimens are 
studied by these technics. 





2010 
EXPERIMENTAL BAGASSOSIS by H. D. Tandon*, 
T. A. Venkitasubramanian*, H. S. Randhawa*, 
R. Viswanathan*, and H. F. Smetana, Vallabh- 
bhai Patel Chest Institute, Delhi, India. 
Because of lack of sufficient wood pulp in 
India, bagasse is being used for the manufac- 
ture of paper. The occurrence of severe clini- 
cal pulmonary disease among workers in a paper 
factory suggested this experimental study of 
bagassosis. Guinea pigs, rabbits and cats 
were injected intratracheally with suspensions 
of raw or sterilized bagasse powder, with iso- 
lated chemical fractions of bagasse, or with 
living and killed microorganisms derived from 
cultures of bagasse. In addition, animals 
were exposed to bagasse particles in the air 
in a paper factory, as well as in an experi- 
mental dust chamber. The lungs of exposed 
animals were studied by bacteriologic, myco- 
logic and histologic methods. The pathogno- 
monic lesion was found to be an interstitial 
monocytic reaction causing marked thickening 
of alveolar septa and leading to significant 
narrowing of alveolar spaces; this was some- 
times complicated by an intra-alveolar pro- 
cess resulting from inhaled foreign bodies. 
Different animal species exhibited differences 
in response. The reaction to the protein 
fraction of bagasse was characterized by 
micro-abscesses; carbohydrate extract and 
suspended ash particles caused mild lesions 
simulating those due to natural bagasse dust. 
Living and killed bacterial and fungal micro- 
organisms produced reactions distinct from 
that of natural bagasse. 
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2011 * 
CHOLESTEROL VS NEUTRAL FAT m,cm 
MONKEYS . £3 sepser ¥-top J.Woods,* G, 
Presbyterian: 8 


Earlier we reported ugporshoionteredea in 
Rhesus monkeys eating 1.6 gm/day of cholestero} 
with 42% of calories from butter. Cholestero] 
was elevated in liver (control 250, exptl. 6. 
1200 mg%) and bile (control 125, exptl. 314-64 
mg%). Cutaneous xanthomata appeared in us 
fed this diet for 4 years. ry 
keys fed 42% of calories as butter (giving 
cholesterol per monkey per day) 2 showed a 
in serum cholesterol from 160 to 300 and 230 
Subsequent addition of 50 mg/day of crystallin 
cholesterol boosted the serum cholesterol of 
these 2 susceptible animals to 593 and 301 
There was little change in the serum cholesten) 
of 5 monkeys fed 42% of calories as margarine 
(no cholesterol) for 1 year; cholesterol addi- 
tion of 50 mg/day elevated the serum cholesten!) 
in 1 of them to 260 mg%. Four monkeys fed a 
stock diet + 1 egg per day (300 mg cholesterol, 
17% of calories as fat) reached serum cholester. 
ol levels of 534, 353, 265, and 428 mg%, 
and bile cholesterol levels thus appear to re- 
late better with dietary cholesterol than vith 
the per cent of neutral fat. Susceptible ani- 
mals show moderate hypercholesterolemia on 50. 
100 mg cholesterol per day. 300 mg cholestere 
per day appears to be the minimum dose to effect 
hypercholesterolemia in the majority of animals; 
this is about 20% of the 1.6 gm/day dose poe 
ed in earlier studies. Supported by grants fie 
Chgo., I11., and Am. Heart Assn's.; Life Ins, 
Med. Res. Fund; Ames Co., Inc. of Elkhart, Ini,; 
Otho S.A.Sprague Memorial Fund. 
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2012 


ALTERATIONS OF THE INTERSCAPULAR BROWN FAT 

(HIBERNATING GLAND) DURING PREGNANCY IN HAMSTERS 
Constantin V. Teodoru*and Edith Grishman, “Isaac 
Albert Research Institute, Jewish Chronic Dis- 


ease Hospital, Brooklyn, and Dept.Microbiology, 








Mt, et Hospital, N.Y c{Introd. eby B.W. Bw. york) 
thymus’and interscapular b 
(188) were * dan in 60 pregnant and 60 "60 ving | 


female hamsters of the same age and breed, Adre-| 


nals were significantly enlarged during pregnant: 


cy (25 mg/100 gm. vs. 14 in control). Fascicu- 
lata cells were hypertrophic, granular and 
lighter stained (H&E). Alkaline phosphatase acts 
ivity was markedly increased in the cortex of 
pregnant as compared to control hamsters. The | 
thymus diminished significantly in pregnant | 
hamsters (41 mg/100 gm. vs. 63 in control). 

Lympholysis with appearance of the underlying 
reticulum was noticed in the subcapsular cortex. | 
The ISB diminished progressively from 267 mg/ 
100 gm. (control) to 78 mg/100 gm. (last third 
of pregnancy). The number and size of intra- 

cellular fat vacuoles decreased progressively 


Re eee ee ena ey are ene tlie moras The 
number of signet ring cell counted on 10 high 


power fields averaged 16 in the ISB of the pre- 
gnant group vs. 55 in control. Considering thet 
adrenal hypertrophy or cortisone treatment in- 
duces large accumulation of lipids in the ISB 
of normal animals, the unusual association of 
hyperactive adrenals and depleted ISB in the 
pregnant hamster suggests that the other endo- 
crine alterations of pregnancy interfere with 
this physiologic effect of the hypertrophic 
adrenal gland. 
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13 
DIETARY-INDUCED MYOCARDIAL INFARCTION IN RATS: 
FLECTRON MICROSCOPY STUDIES. 

"Neal. Dept. of Pathology, Washington 
Univ., St. Louis, Mo. 

It is well established that diets supple- 
seated with cholesterol, thiouracil and bile 
salts produce atheroma in rats but thrombotic 
complications, common in man, are extremely 
rare, Recently we reported product ion of throm 
poses and infarcts in significant numbers of 
rats fed cholesterol-thiouracil-bile salt regi- 
gen supplemented with large amounts of butter, 
lard or choline, This method of producing in- 
farcts by dietary means provides, for the first 
time, a practical experimental model suscept- 
ible to investigative techniques not readily 
applied to man, Tissues from our rats have 
been examined with the electron microscope and 
abnormal deposits of fat have been demmstrated 
in almost every organ, Appearance of fat in 
electronmicrographs has varied widely in con- 
figuration and electron density. Certain pat- 
terns tend to be repeated frequently enough to 
suggest that they may be consistently associ- 
ated with different types of lipid to the ex- 
teat that under these conditions it may be 
possible to thus identify some lipids or lipo- 
proteins in situ. Thus far, deposits of fat in 
rats fed corn oil (in addition to the choles- 
terol-thiouracil-bile salt regimen) have had a 
different appearance from that in corresponding 
rats fed butter. Similarly, in an acute exper- 
iment, fat in jejunal mucosa of rats fed corn 


oil after a 24 hour fast appeared geeks dif- 
ferent from that in rats fed b 
(Supported by USPHS Grant 82349). 


2014 


SERUM LIPID AND SERUM PROTEIN CHANGES INDUCED 
(neamap cso tes Se rnimaee 


Richard E. * Randol: 
W. Wissler. Dept. of eee Univ. 


of Chicago, Chicago, Illinois. 











Rats were made nephrotic by anti-serumm to 
tat kidney prepared in rabbits. Urine was col- 


| lected from them during the induction of ne- 
| furosis (Re) and after it had been established 
for 2-4 months (Ry,). 


Urine was also collected 
from patients with nephrotic syndrome (H). ‘The 


| protein in these urines was precipitated by 


solid sulfosalicylic acid, and after separation 
was redissolved at pH 7.4 and dialyzed. Pre- 
Peretions from each of these urines were ad- 
ministered to 6 nephrotic rats 


subcutaneously. 
| Supernatant urine after protein precipitation, 


@ solution of 1% urea in 0.9% NeCl and a so- 
lution of dextran (MW 50-70, 000) were utilized 
a8 control injections. ‘The changes after 2) 
end 48 hours from preinjection values of total 
serm lipid, total protein, and the electro- 
Thoretic serum protein fractions were determin- 
ed. The greatest fall in serum lipid wes found 
after 48 hours. ee pedis stb ve ne 


the control and 20% as a mean for 
Protein treatments, “(P< Ol). perso ws ae 
ws found in those nephrotic ra its treated with 


R, (206), with no difference between H and Rg 
(each about 1%). Parallel with these lipid 

8 were an absolute decrease in the con- 
centration of serum albumin and alpha 1 globulin 
tai @ rise in alpha 2 globulin. Significant 


| Serum protein compartment changes were seen only 


PHS H-2174, 


in those rats treated with urine 
tations of rat origin. Supported 


wa iad 
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Volk 


2015 
INFLUENCE OF RISE AND FALL OF SERUM CHOLESTEROL 
ON LIPID DEPOSITION IN INTIMA ACTIVATED BY 


types of arteriosclerosis were produced in 
rabbits by low cholesterol diets and viosterol. 
Hypercholesterolemia produced by viosterol was 
comparable to that produced in cholesterol 
diets. Combination of the two regimes permitted' 
regulation of prolonged rise and fall of serum 
cholesterol in a range (100-350 mgm percent) 
similar to that often encountered in man. 
Hypercholesterolemia in this range for months 
aid not lead to significant intimal lipoidosis 
in absence of viosterol-induced degeneration of 
adjacent arterial media. In contrast, hyper- 
cholesterolemia at even a lower range (180-250 
mgm percent) produced significant intimal lipoi- 
dosis where there was active intimal prolifer- 
ation secondary to adjacent viosterol-induced 
medial degeneration. This was conspicuous when 
intimal stromal proliferation occurred during 
rising serum values (200-350 mgm percent) but 
was negligible when serum levels were falling in 
the same range. Also, post-proliferative thick 
fibrous intima and unactivated intima overlying 
degenerate media were more resistant to lipid 
deposition than nearby normal intima. These 
findings may bear upon differences in magnitude, 
progression, regression and distribution of 
atheroarteriosclerotic lesions in people with 
cholesterol levels fluctuating in the "normal" 


range. 


2016 


SIGNIFICANCE OF SPECIES DIFFERENCES IN PAN- 
CREATIC RESPONSE TO DIABETOGENIC HORMONES. 
Bruno W. Volk and Sydney S. Lazarus. From the 
Tsaac Albert acer Institute of the Jewish 
Chronic Disease Hospital, Brooklyn, and the 
Department of Pathology, Albert Einstein 
College of Medicine, Bronx, New York. 

It was observed that in rabbits treated with 
steroids with or without glucagon the degree of 
diabetes waned as treatment was prolonged. On 
the other hand, in adult dogs treated with 
growth hormone the diabetes is maintained with 
eventual B cell destruction and development of 
permanent diabetes. The adaptation of the rab- 
bit to diabetogenic hormones is attributable 
to increased insulin release from B cells as 
evidenced in the early stages by degranulation 
and mitosis of B cells. Furthermore, 
long continued treatment uth the diabetogenic 
agents there is new B cell formation from small 
non-vacuolated hyperplastic ductules, which are 
analagous to the primitive cell cords of the 
guinea pig. Contrariwise, the dog shows B cell 
degranulation but no neogenesis of B cells from 
duct epithelium, Rather there is destruction 
of B cells as evidenced by the presence of 
intrainsular cells with vacuolated cytoplasm 
and pyknotic nuclei and eventually loss of 
insular tissue. The difference in response of 
rodent and canine to diabetogenic hormones 
seems from these observations to be based on a 
species difference in pancreatic response. 
These findings might have application to the 
human whose pancreas probably responds similar 
2 that of the rodent rather than that of the 








Wagner 

2017 
ACUTE CARDIAC EFFECTS OF INTRAVENOUS ANTIGENS. 
Bernard » Depte of Pathology,Univ. of 

as. e 
Other reports (Wagner, Fed. Proc. 16: 376,1957; 

Vanace,Wagner and McGrath, 17#h33,1958) 
have presented data indica crude strep. 


proteinase,meningococcal endotoxin,E.coli lipo- 
polysaccharide and horse serum are capable of 


producing focal carditis in rabbits and monkeys. 


Lesions were observed 8 hours after intraven- 
ous administration of these agents, Histochem- 
ical and immmnochemical studies have shown that 
these acute lesions do not resemble the tissue 
changes in acute rheumatic carditis. Fibrinoid 
deposits were largely composed of fibrin when 
noted in the connective tissue and vascular 
walls, Collagen fibers were intact with little 
to no change in the acid mcopolysaccharides of 
the ground substance, Cells similar to Anitsch- 
kow myocytes were noted but not Aschoff cells. 
Current study will present observations on the 
acute effects of sonicated strep. cell extracts 
and crude strep. filtrates, A total of 26 rab- 
bits were studied, Antigens were localized by 
labelling appropriate antisera with fluorescein 
isothiocyanate. The relationship of these les- 
ions to human rheumatic heart disease will be 
discussed, 


2018 

ENZYME INHIBITOR FROM HYDRA LITTORALIS. 

V. S. Waravdekar and Edward S. Kline (intr. by 
E. W. Goodpasture) Armed Forces Institute of 
Pathology, Washington, D. C. 

During the course of a study on the oxida- 
tive pathways of hydra, we were unable to 
demonstrate the succinoxidase system in homo- 
genates of these animals. Later it was ob- 
served that the succinoxidase activity of 
mouse liver was inhibited by these homogen- 
ates. The extent of inhibition was dependent 
upon the concentration, with as little as 50 
ug of crude material, causing complete inhi- 
bition. Studies on localization of the inhi- 
bitory factor in hydra indicate strongly 
that the compound is released from the nema- 
tocysts. It is likely that the presence of 
this material in the nematocysts is related 
to the ability of the hydra to inactivate its 
prey. Evidence indicates that the active 
principle is associated with an alcohol- 
soluble protein fraction. Further character- 
ization of this substance is in progress. 
Similar studies are being carried out with 
toxic material from the nematocysts of the 
Physalia. The overall internal composition of 
these nematocysts, as well as toxicity studies, 
have been recently reported (Dodge and Lane, 
Fed. Proc. 17:138, 1958; Lane and Dodge, Biol. 
Bull. 115:219, 1958). 
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2019 i 
Morphologic Histochemical Studies of Triphos. 
phopyridine Nucleotide Diaphorase in Adenom., 
tous Polyps of the Large Bowel in Man. : 
Wattenberg. Dept. of Pathology, Univ. of 
Minnesota Medical School, Minneapolis. 

A differential feature between benign and 
malignant adenomatous polyps of the large bay) 
resides in their staining for tri 
dine nucleotide (TPN) diaphorase. In benign 
polyps a weak staining is found throughout thy 
body of the polyp, occassionally the surface 
epithelium stains more intensely. In malignant 
polyps, areas of intense staining occur withi; 
the body of the polyp, frequently in epithelig 
which when observed in hematoxylin and eosin 
stained sections appears manifestly malignant, 
The site of the incipient increase in s 
for TPN diaphorase varies in different malig. 
nant morphologic elements. As will be demon 
strated, in malignant epithelium related toa 
cell type most frequently found at the base of 
glandular crypts in normal and benign adenom. 
tous tissue, the initial increase is perilu. 
inal whereas in a malignant cell form apparent. 
ly arising from superficial components, the 
early increase is at the base of the malignant 
glands. This work is an extention of previow. 
ly reported histochemical studies of prolifer 
ative lesions of the large bowel, (Wattenberg, 
L. We, AM@e Je of Path. (in press) ). 


2020 
SERIAL SZRUM GLYCOPROTEIN AND PROTEIN STUDIES 
IN ACUTE EXPERIMENTAL TUBERCULOSIS. H. &, 
We (intr. by 
E. L. Nelson). Dept. of Infectious Diseases, 
Univ. of California Med. Ctr., Los Angeles, ani 
Olive View Sanatorium, San Fernando. 

Previous investigations on the effects of 
clinical and experimental tuberculosis on the 
serum glycoproteins and proteins have been pri- 
marily concerned with changes which had oc- 
curred in well established infections and the 
effects of treatment. The present study was 
designed to determine at what stage in the pro 
cess alterations in the serum components occur, 
The levels of protein-bound carbohydrates and 
proteins in serum and in the seromucoid, albu- 
min, and globulin fractions were determined in 
groups of adult, female guinea pigs sacrificed 
8, 15, 19, 29, and 50 days following inocula- 
tion with 0.1 mg. Mycobacterium 
strain B88, Significant increases had occurred 
in the protein-bound carbohydrates of whole 
serum and in the seromucoid and globulin frac- 
tions 8 days following infection. The protein 
components of the fractions, however, had in- 
creased to a greater extent than the bound 
polysaccharide. Maximum values for the proteélt- 
bound carbohydrates of serum were found 15 days 
after infection and remained relatively, stable 
for the duration of the study. In the 8-15 dq 
period, the elevation in serum glycoprotein 
concentrations paralleled the increase in the 
extent of tuberculosis. Albumin polysaccharid 
remained at normal levels notwithstanding sig- 
nificant decreases in the protein component of 
the fraction. 
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22 


INTRODUCTION OF LYMPHOCYTIC LEUKEMIA IN CFW 
MICE WITH CELL-FREE SPLENIC TISSUES, A, A, 
Werder, D, Martin* and C, Hardin*, Depts, of 
Redicat Microbiology and Surgery, Univ, of 
Kansas School of Medicine, Kansas City, Kansas, 

In our laboratories "spontaneously" occuring 
lymphocytic leukemia has not been observed in 
CFW mice under one year of age, The incidence 
is approximately 4%, Treatment with whole-body 
Xeradiation (300r) and/or cortisone (2,5 mg.) 
has not affected the incidence of leukemia but, 
in a few mice, has reduced the time of appear- 
ance by six months, In several experiments it 
was possible to induce lymphocytic leukemia in 
30% or more of the mice within two to eight 
nonths following the inoculation intraperitone- 
ally of cell-free filtrates of minced spleens 
from 3-4 weeks old mice in animals of the same 
age, Lymphocytic leukemia was transmitted to 
approximately 20% of adult mice by filtrates 
from spleens of mice with leukemia presumably 
induced by x-ray and/or cortisone as well as 
from animals with "spontaneous" leukemia, 
Tissues were prepared for inoculation by 
mincing with scissors, grinding with mortar 
and pestle and, following the addition of 
0,85% saline, passing through either Seitz or 
sintered glass filters, At the present time 
several lines of lymphocytic leukemia are 
being maintained in CFW mice by serial trans- 
fer of either cells or filtrates, Several 
successful attempts have been made to transfer 
serially the filterable agent(s) in a number 
of tissue culture systems, 
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Wissler 


2023 


ELECTRON MICROSCOPY OF FELINE PANCREATIC BETA 
CELLS CONTAINING EXCESS GLYCOGEN (HYDROPIC 
DEGENERATION) #4. Joseph R. Williamson*/ and 
Paul E. Lacy. Dept. of Pathology, Washington 
University, St, Louis, Mo. 

Excess accumulation of glycogen in the beta 
cells of adult intact cats followed repeated 
intraperitoneal injections of glucose as 
previously described by Dohan and Lukens (Endo- 
crinology 42:214-61, 1948). Fifteen adult cats 
received 7-25 gms. of glucose/kg/day and either 
were killed or died after 1 to 18 days of 
treatment, By light microscopy, glycogen in 
islet cells was demonstrable histochemically as 
small intracytoplasmic droplets. In contrast, 
by electron microscopy the glycogen was demon- 
strable as small branching strands of pale 
amorphous material scattered diffusely through- 
out the cytoplasm, . These beta cells were 
partially degranulated in comparison with the 
normal, In some beta cells, the ergastoplasm 
asaumed the form of focal, concentric whorls 
in contrast to its usual linear arrangement, 
Mitochondria, Golgi membranes and nuclei were 
normal, Glycogen was not demonstrable in alpha 
cells and their ultrastructure appeared 
unchanged, Correlation of fluorescent-antibody 
stains for insulin (Lacy and Davies, Diabetes 
6:354-57, 1957) are in progress on this 
material, 

ZUSPHS Pathology Trainee 
##Supported in part by USPHS Grants A--1226 
and A--1697, 


2024 


THE EFFECTS OF SUDDEN DIET CHANGE UPON THE 
AND PROTEINURIA RESULTING FROM 


ANTIKIDNEY SERUM. Robert W. Wissler, Ronald P. 
Messner,* Randolph i. Bughes,® and richard A. 
Rasmussen.* Dept. of Pa » University of 
Chicago, Chicago, Illinois. 

In two similar and confirmatory 
experiments the effects of sudden decreases in 
dietary protein (or dietary protein and lipid) 
upon the proteinuria, altered serum protein com 
partments and hyperlipemia resulting from intra- 
venous antikidney serum (AKS) have been stuélied. 
In each experiment sharp decreases in the pro- 
tein intake resulted in decreased proteinuria, 
@ relative reduction in serum protein concen- 
tration and a return of total lipid concen- 
trations nearly to normal. The amount of lipid 
in the ration appeared to have little influence 
on these acute effects. The serum albumin con- 
centrations did not correlate with the changes 
in serum lipid after the diet change but the 
elpha 1 globulin concentration seemed to have a 
direct correlation with the serum lipid values. 
Both alpha 1 globulin ani alpha 2 globulin con- 
centrations rose after AKS administration when 
the animals were fed a high protein,high fat 
ration. All other serum protein fractions fell 


various diet groups in the concentrations of 
alpha 2 globulin, beta-globulin or gamma 
globulin. Supported by USPHS grant ##-2174. 
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THE PURIFICATION OF SOLUBLE LENS PROTEINS FROM 
DIFFERENT SPECIES. Don C. Wood (Intr. by 
Russell S. Jones). Ft. Douglas VA Hosp. and 
Dept. of Pathology, Univ. of Utah College of 
Medicine, Salt Lake City. 

The soluble lens proteins from rabbit, beef, 
pig, sheep, chicken and mouse were dissolved 
in 0.9% saline by repeated extractions in a 
Potter-Elvehjem glass homogenizer. The soluble 
extracts were cleared by centrifugation and 
purified in a continuous flow electrophoresis 
apparatus. Good separation resulted in veronal 
buffer pH 8.9 and ionic strength of 0.02 using 
60 mA current. Different mobilities of related 
proteins in the species studied were observed. 
The relative concentrations of the isolated pro- 
teins have been shown to vary with the specie. 
The proteins isolated from each specie were 
dialyzed against distilled water and crystall- 
ized with ammonium sulfate under standardized 
conditions of pH and ionic strength. Physical 
properties of the proteins, i.e., isoelectric 
point, sedimentation rate, ultraviolet absorp- 
tion and molecular weight will be discussed. 
Factors which affect good resolution and crys- 
tallization of the proteins, such as, buffer, 
PH, ionic strength, instrument adjustments, 

tion and handling of extracts will be 
described. (Aided by PHS Grant B-934) 
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SPONTANEOUS HEREDITARY DIABETES 


MELLITUS IN THE CHINESE HAMSTER 
(Cricetulus griseus). A Preliminary Report on 
Glinico-Pathslogical Findings, Genetic Aspects 
Breeding and Responses to Hypoglycemic 


Drugs.George Yerganian and Hans Meier (In- 
troduced by Sidney Farber). Children's Cancer 
esearch Fndn, an pt. Pathology, Harvard 

Med. School, Boston, Mass. 

Apart from the fact that spontaneous diabetes 
would be unusual in a rodent, the similarity of 
the pathological findings to certain human 
changes and experimental animals is of par- 
ticular interest. The main cause is severe 
damage, vacuolar("hydropic")degeneration and 
deficiency of beta cells. Concurrent alterations 
consist of intercapillary glomerulofibrosis and 
glycogen hepatosis. The trait is transmitted as 
a recessive factor with varying degrees of per 
etration in certain families of four major in- 
bred lines. Each line varies in the incidence 
and date of onset of hyperglycemia. Procedwes 
are now being improved to predict potential 
diabetics at an early age. Littermates gen- 
erally display similar levels of glucose and 
respond equally to therapy with insulin NPH, 
orinase,and DBI. This feature of inbreeding 
permits replication of trials or multiple ther- 
apy on both sexes. Examples of chemical 
findings and responses to hypoglycemic drugs 
will be presented. 
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2027 
ARRANGEMENT OF PEPTIDES ISOLATED FROM A PAR 
TIAL HYDROLYSIS OF ELASTIN OF CATTLE LIGAMEH. 
TUM NUCHAE. Shiu Yeh Yu" and T. BL 
thal. 9 ogy, 


acid linkages in elastin which will be dis- 
cussed. Also obtained is am associated yellov 
Pigment, the biochemical nature of which will 
be presented 


2028 


THE ELASTIN, COLLAGEN, AND HEXOSAMINE CONTENTS 
OF NORMAL AND EMPHYSEMATOUS HUMAN LUNGS. E. x, 
Zorn*, J. Kleinerman, and G. W. Wrlakt Depart- 
ment o ca search, s Hospital 
Cleveland, Ohio. 

The elastic properties of emphysematous lungs 
are thought to be impaired. In this study, the 
elastin, collagen, and hexosamine contents were 
chemically quantitated in normal lungs and in 
lungs physiologically categorized as the site 
of obstructive emphysema. Hexosamine and 
hydroxy-proline determinations were performed 
on hydrolyzed aliquots of fat free dry lung 
tissue and on the insoluble elastin residue of 
the autoclaved material. Collagen content was 
calculated from the difference between these 
two determinations. Preliminary studies show 
that elastin comprises from 15. to 25.8 per 
cent of the dry fat free weight in 15 normal 
lungs (ages 17 to 55 years). The values for 2 
emphysematous lungs are 13.8 and 20.2 per cent. 
In 5 normal lungs, the per cent of collagen in 
dry fat free lung tissue varied from 7.5 to 
54.9 per cent. The elastin collagen ratio of 
these 5 lungs ranged from .346 to .85. The 
Hexosamine content of the collagen and elastin 
fractions were determined in 2 normal lungs. 
The total hexosamines as a part of the dry fat 
free lung weight was .8 and .71 per cent. The 
hexosamine collagen ratio in the collagen frac- 
tion was .012) and .0109. The hexosamine elas- 
tin ratios in the insoluble fraction were .0106 
and .0083. There appears to be no relation be- 
tween elastin content and age in the group of 
normal lungs studied. 
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Dogs were fed a protein-free diet un- 
til they had lost apvroximately fifteen 
per cent of the body nitrogen. The 
lipids migrating electrophoretically 
with the plasma globu ins began to in- 
crease after a loss of ten per cent in 
body nitrogen. Upon repletion the 
alpha] and alpha2+3 fractions decreased 
in lipid content to control values. 

The beta lipid fraction, however, con- 
tinued to rise until approximately five 
per cent of the body nitrogen previous- 
ly lost had been repleted, a rise that 
was followed by a return to control 
values as the protein reserves were 
filled. The phospholipid and choles- 
terol fractions increased in a regular 
way with depletion reaching the highest 
values at maximum loss in protein re- 
serves. These lipid fractions returned 
to control values upon repletion al- 
though the cholesterol esters, like the 
lipid in the beta globulin fraction, 
continued to rise during the early pe- 
riod of repletion. Similar increases 
in lipid fractions were observed in de- 
pleted rats. Variations in lipids were 
correlated also with the quality of 
dietary protein and caloric intake. 





If a rat is fed a slowly digested carbohy- 
drate such as dextrin, the dietary requirement 
for several of the vitamins is decreased. This 
phenomenon is poorly understood and several 
explanations have been proposed. Another close 
ly related observation that has never been givei 
an adequate explanation is the vitamin-sparing 
action of certain antibiotics. With dextrin- 
containing diets extremely small amounts of 
thiamine permit some growth and the addition of 
penicillin to the diet causes a marked increase 
in growth rate. Penicillin does not affect the 
total fecal thiamine output. When coprophagy 
is prevented under these dietary conditions 
growth stops and no longer does dextrin or pen- 
ieillin show a sparing effect. In other words 
the only way in which refection or the sparing 
effect of antibiotics can be manifested is by 
the ingestion of feces. Since penicillin did 
not increase thiamine output in the feces its 
action mst have been by improving the availe- 
bility of the fecal thiemine or by sparing 
tissue utilization of thiamine. With adequate 
thiamine in the diet penicillin increased the 
growth rate by about 10 per cent. This growth 
stimlation that is well established for a 
number of antibiotics was not observed when 


coprophagy was prevented. 
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2029 2031 E03: 
THE INCREASED NEED FOR PHOSPHORUS IN AMINO ACID CHANGES IN SERUM AND LIVER LIPIDS AND VITAMIN| NON 
DIETS FOR CHICKS. J.S.Adkins*,H.R.B E. IN KWASHIORKOR DURING INITIAL RECOVERY. Guille. a 
eee & M.L.Sunde, Depts.of teattry oe mo we, Moises Behar* re 
Univ. of Wisconsin,Madison, ose e ° Bet 

Additional phosphate has been shown to stin- on © ca Panama 
ulate growth of chicks fed free amino acid(AA) (INCAP), Guatemala, Central America. ust 
diete ad libitum, The AA mixtures of Fisher and The in various serum li) ox! 
Johnson Sci. ,362hhh,1957) Fox et al. in children with Kwashiorkor treated with skis. (Pe 
(J.Mut., 31950) ,and modifications were fed milk, first reported by Schwarts and Dean (J, tec 
to day-old chicks. A growth response to addition- Trop. Pediat. 5:25, 1957) has been confirmed ly | ie, 
al NaHPO, was noted with each diet. Poor growth us, Our studies included also vitamin A and one 
(1 gm/day)was observed until the N level was carotene. In three patients a marked rise in fre 
raised to 3.2% by adding non-essential AA's or serum cholesterol, phospholipids and vitamin 4 307 
diammonium citrate. Growth of chicks fed the AA was observed during the first 8 to 15 days of ne’ 
diets fell below that of chicks fed 2 casein- skim-milk therapy; carotene did not change. Sib § ,; 
gelatin diet. A to this protein diet sequent studies included both serum samples ani wit 
(O-k7%P by analysis )did not improve growth in 3 liver biopsies. Patients who, upon admission te § yj; 
out of trials. Growth was improved when the the hospital had hepatic fat infiltration and 0 
AA diets (0.1,9%P by analysis)were supplemented only traces of liver vitamin A, showed a rise 10 
with In 2 trials, chicks fed the basal in serum cholesterol and phospholipids but fail § oc, 
AA diet a 81.8 and 73.6 gms. in 3 wks. ed to show any increase in serum vitamin A. On all 
Chicks fed the same diet mented with 1% the other hand, when initially both fatty liver jf ,,, 
gained 101,.1 and 94.8 gms. Feed efficia- and significant reserves of liver vitamin A wi 
cy improved from 2.6 and 2.3 gms/feed per were present, a marked and simltaneous rise vii 
gm/gain for the basal diet to 2.0 and 1.9 on the occurred in serum vitamin A and the serum lipié Ee 
phosphate supplemented diet. The ash content of studied, which coincided with a decrease in th col 
dry,fat free tibias showed that a higher level fat and vitamin A content of the liver tissue, en’ 
of P is required by chicks fed free AA diets. These observations are taken as evidence that wit 
Attempts were made to obtain a closer estimate the rise in these serum components during in- vb 
of this P requirement. The best level,in most itial recovery is due mainly to liberation of ox 
trials,was 0,.69%P for chicks fed the AA diets hepatic lipid material which accumlates ab- pr 
and Oe47SP for those on the protein diet. The in the liver of the untreated - 
response from phosphate apparently was not due Kwashiorkor patients. ot! 
to increased feed intake, Th 
ha’ 
2030 2032 203 
PROTEIN RESERVES AND PLASMA LIPIDS, COPROPHAGY, REFECTION AND THE INFLUENCE OF ANTI- RE 
J. B. Allison, R. W. Wannemacher, Jr.*, BIOTICS IN THE RAT. R. H. Barnes, Grace Fialat, AN 
- I. Spoerlein#, BE. J. Mi eton* Bur- K. Delaney* and E. Caplan*. Graduate School GU 
eau of Biological Research, Rutgers- trition, Cornell University, Ithaca, N. Y. De 
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NONESSENTIALITY OF VITAMIN E FOR NORMAL GROWTH 
AND DEVELOPMENT OF THE CHICK. 

- Natl. Insts. of Health, 
Bethesda, Md. 

The question of whether vitamin E has a 
metabolic function other than that of an anti- 
oxidant has not been resolved. We reported 
(Poultry Science 35: 1134 (1956)) that chicks 
fed a purified vitamin E-free casein diet 
developed normally for 6 months. In the 
present studies, chicks were fed a vitamin E- 
free diet containing purified soybean protein 
30%, stripped lard 4%, salts 6%, glucose 59.3%, 
methionine 0.2%, cystine 0.3%, and vitamins 
0.2. This diet produced exudative diathesis 
within one month unless selenium was added. 
With 0.5 ppm Se, chicks grew normally and were 
no different from chicks fed the same diet with 
100 mg. a=tocopheryl acetate/kg. Egg laying 
commenced at the same time whether or not vita- 
min E was fed. Analyses of tissues from 6- 
week-old chicks fed the E-free diet revealed no 
evidence of a-tocopherol or tocopherylquinone. 
Vitemin E was also not detectable in eggs from 
E-free hens. It is evident that under these 
conditions vitamin E is not an essential nutri- 
ent. With higher levels of lard (10-25%), and 
with Se present, encephalomalacia occurred 
which was preventable by a-tocopherol or anti- 
oxidants. It can be concluded that in the 
presence of dietary selenium a-tocopherol has 
no biochemical function in the growing chick 
other than that of a nonspecific antioxidant. 
The possible involvement of vitamin E in egg 
hatchability will be discussed. 


2034 


RELATIONSHIP OF DIETARY PROTEIN TO RIBOFLAVIN 
AND FLAVIN COENZYMES IN LIVERS OF RATS AND 
GUINEA PIGS. Roberta Bleiler* andWilma Brewer. 
Dept. Foods and Nutr.,Mich. State Univ. ,East 
Lansing. 

Ten young-adult, male rats (I) received diets 
containing casein. A diet containing 20% 
casein was given to 10 animals pair-fed (II) to 
group I and to 10 controls (III). The cerelose 





.] 
riboflavin-5'-phosphate (FMN) plus free ribo- 
flavin after 35 days. Values, as mcg. per gm. 
of wet tissue, were similar for groups II and 
III but mean values of total, FAD and free plus 
FAN riboflavin were less for rats on the &% 
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URINARY EXCRETION OF PORPHYRINS AND PORPHYRIN 
INTERMEDIATES IN ALCOHOLICS. Clifton F. 


ced Jones H, Orten, Dept. Piysiol- Chenistry, 
Wayne ‘v. College of Med., Detroit, 
An increase in the urinsry excretion of 
porphyrins, primarily coproporphyrin Type III, 
in the urine of human alcoholic subjects has 


been observed by several investigators. The 
question is thus raised as to whether alcohol 


tain further information on this question, 
porphyrins, porphobilinogen, and deltse-amino- 
lewalinic ecid were determined quantitatively 
in 2h-hour samples of urine from 18 human alco- 
holic and 20 control subjects. Ssmples from 

6 patients with acute porphyria were also ana- 
lyzed for comparative purposes. 

were isolated by ion-exchange and silica gel 
chromatography end the smounts determined 
spectrophotometrically. Porphobilinogen snd 
delte-aminolevulinic acid were determined by 
the method of Mauzerall and Granick (J. Biol. 
Chem., 219: 435, 1956). Urinary levels cf por= 
iyrins (predominantly coproporphyrin Type IIT), 
porphobilinogen, and delta-aminolevulinic acid 
were increased in the alcoholic subjects in 
comparison with the normal controls. The in- 
creases were roughly proportionel to the 
amount of alcohol ingested. The significance 
of these observations will be discussed. (Sup- 


vie = 
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TYROSINE STIMULATES GROWTH ON RAW SOYBEAN RA- 
TIONS, Raymond Borchers, Dept, of Biochemis- 
try and Nutrition, Univ. of Nebraska, Lincoln. 

Addition of 0.6% L-tyrosine, 0.6% DL-methio- 
nine, 0.6% DLi-threonine, and 0,2% Dl-valine to 
25% raw and autoclaved soybean oil meal rations 
results in equal growth rates of weanling rats 
on the two rations, This observation supports 
the hypothesis previously presented (J, Nutri- 
tion 66:229,1958) that the poor growth on raw 
soybean rations results fran a lack of specific 
amino acids, Minimum effective supplementary 
amounts of each of the four amino acids has not 
been determined. Qnission of any one of the 
four amino acids cancels the effect, More im- 
portant, substitution of phenylalanine for ty- 
rosine cancels the effect, 
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A RAPID PROCEDURE FOR THE DETERMINATION OF NET 
PROTEIN UTILIZATION (N.P.U.) WITH NEW HAMPSHIRE 
CHICKS. J. Ricardo Bressani and 


le on 0 
and Panama (INCAP), Guatemala, 


investigated of using 
chicks for the determination of Net Protein Uti- 
lisation “(NeP.Ue) with the method described by 
pred (Biochem. J. 58:vii, 1958) for rats. The 
ratio in the entire animal was 


milk protein and 100 calories per kg. of body 
weight per day. When given a basal diet con- 
taining 85% wheat flour, 7% wheat gluten, 
3% glycine, 5% corn starch, essential vita- 
mins and minerals fed at the same protein and 
caloric level, nitrogen retention dropped 
markedly. Essential amino acids replacing part 
of the glycine were then added stepwise in the 


gge 


nine day nitrogen balance periods. 
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2039 ‘ 
HOMOGENEITY OF THE NEPHRON POPULATION IN THE 
CHRONICALLY DISEASED KIDNEY. Neal S. Bricker 
8. Kime, Jr., Peter A. F. Morrin (intr, 
by ery Woore)- ” Departments of Medicine ani 
Preventive Medicine, Washington University 
School of Medicine, St. Louis, Missouri. 

Recent observations from this laboratory 
have demonstrated a striking degree of fune- 
tional integrity in the persisting nephrons of 
the diseased kidney. In the present investi. 
gation an attempt was made to evaluate the hom. 
geneity of the nephron population by a study of 
the glucose titration curve. The experimental 
model consisted of dogs with permanent hemi- 
bladders, and with one normal and one chroni- 
cally diseased kidney. The types of unilater. 
al renal lesions produced included pyelone- 
phritis, antikidney serum nephritis, and amino- 
nucleoside nephritis. Despite far advanced dis. 
ease with marked structural changes the pattern 
of glucose reabsorption by the diseased and 
normal 


concentration, Tm was reached at the same 
plasma glucose concentration, and GFR/Tm ratios 
were equal bilaterally. A titration splay wes 
not observed in either the diseased or the 
normal kidney. These results suggest that the 
residual population of functioning nephrons in 
the diseased kidney is homogeneous. 


2040 
THIAMINE DEFICIENCY AND ERYTHROCYTE 
HEMOLYSATE METABOLISM. Myron Brin, 
Mary Tai* and Alvin S. Ostashever.” Food 
and Drug Research Labs. Inc., N.Y. and De- 
partments of Biochem. and Med., Upstate 
Medical Center, Syracuse, N.Y. 

A previous report which demonstrated that 
the activity of the glucose oxidative pathway 
of intact mammalian erythrocytes (when stim 
lated by methylene blue) was sensitive to thia- 
mine deficiency (J.Biol. Chem. 230,319, 1958) 
has been confirmed in human subjects with 
Wernicke's encephalopathy (J. Clin. Invest. 37, 
1476, 1958). The procedure has now been 
modified to utilize hemolysates for the esti- 
mation of transketolase and this permits stor- 
ing of the samples in the frozen state, reduces 
the assay to simple chemical procedures, and 
eliminates the use of the respirometer and iso- 
topes. For thiamine deficient rat hemolysates 
pentose disappearance and hexose appearance 
are depressed 10 and 20 percent respectively, 
and before growth is affectedsthiamine addition 
results in partially restored chemical values. 
These data will be presented with a view to- 
ward the application of the method to the evalu 
ation of nutritional status. 
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2041 
THE ENZYMIC CONVERSION OF L-GULON- 
ATE TO L-ASCORBATE BY RAT LIVER 
ENZYMES. C. Bublitg’ & A. L. Lehninger, 
Johns Hopkins School of Medicine, Balto. , Md. 
Two enzymes are involved in the conversim 
of L-gulonate to L-ascorbate by rat liver ex- 
tracts. One of these enzymes is found in the 
microsomes and catalyzes the oxidation of L- 
gulono-y-lactone to L-ascorbate, with oxygen 
as acceptor. DPN is not required, nor does 
the enzyme oxidize free L-gulonate, indicat- 
ing that it is different from DPN-linked L- 
gulonate dehydrogenase. L-gulonate can how- 
ever be converted to L-ascorbate by this oxi- 
dase providing another heat-labile factor from 
the soluble fraction of liver is added. This 
factor has been greatly purified and identified 
as aldonolactonase(Winkelman & Lehninger. 
J.Biol. Chem. 233:794, 1958) ; it catalyzes 
the reversible lactonization of L-gulonate to 
L-gulonolactone. L-ascorbate formed by the 
action of the microsomal enzyme on L-gulono- 
y-lactone has been identified by paper chrom- 
atography, column chromatography, and re- 
crystallization to constant specific activity 
after the addition of carrier. The properties 
of this system and the possible genetic 
implications will be discussed, 


2042 

EFFECTS OF RESTRICTION OF PROTEIN, CALORIES 
AND RIBOFLAVIN ON TISSUE FLAVIN ENZYMES. 

H. B. Burch, 0. H. Lowry? and A. M. Combs*. 
Dept. of Pharmacology, Washington Univ. School 
of Medicine, St. Louis. 

Restriction of diet consumption in spite of 
ample riboflavin intake was shown to result in 
lowered activities for several flavin enzymes 
of liver and kidney. To assess the relative 
roles of calorie and/or protein deficiency an 
experiment was carried out with diets contain- 
ing 8, 20 and 40% casein. The protein content 
of the diet per se had little or no effect, 
either with or withovt riboflavin, on FMN, D- 
amino acid, and glycolic acid oxidases of liver 
or the FMN and D-amino acid oxidase of kidney. 
The lowered amounts of these substances in 
weight control animals may therefore be the re- 
sult of calorie restriction. The fall in xan- 
thine oxidase was prevented in kidney by extra 
protein when calories were restricted, but not 
in liver. In contrast to the other enzymes 
xanthine oxidase was not affected by riboflavin 
Testriction per se. D-amino acid oxidase in 
the kidney was somewhat affected by both calo- 
rie and protein restriction. Previous studies 
Suggest that riboflavin is somehow involved in 
the induction of synthesis of the protein moie- 
ty of certain flavoproteins. Results of the 
role of dietary protein in the restoration of 
enzyme activities in rats made deficient in 
both riboflavin and protein will be discussed. 
(Supported by National Science Foundation, 
— Foundation and Williams-Waterman 
Fund 
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THE EFFECTS OF FLUORONICOTINAMIDE 
AGAINST A SPECTRUM OF TRANSPLANTED 
MOUSE LEUKEMIAS. Joseph H. Burchenal, 
-A.D. Ho *, HF *, 
s.c. * nd J.A. rt*. 
Divisions of Experimental and Clinical 
Chemotherapy, Sloan-Kettering Insti- 
tute for Cancer Research, New York,N.Y. 
5-Fluoronicotinamide at 200-250 
mg/kg intraperitoneally daily for 10- 
14 doses caused 83-91 per cent and 52 
per cent inhibition of tumor growth in 
transplanted mouse leukemias B82T and 
P815 respectively. No significant ef- 
fect was produced on survival time in 
leukemias L1210,P1534, or P815, or on 
inhibition of tumor growth of leukemia 
P1081. 5-Fluoronicotinic acid in 
doses of 200 and 400 mg/kg/day was 
without effect on leukemia B82T, and 
600 mg/kg produced toxicity and only 
a slight inhibition of tumor growth. 
The fluoronicotinamide inhibition of 
leukemia B82T could be prevented by 
the simultaneous administration of 
nicotinamide. 


2044 


FAT IN THE DIET OF OLDER WOMEN, BODY WEIGHTS 
AND BLOOD PRESSURE LEVELS. Lida Burrill*, Alice 
Biester*, and Cecilia Schuck, South Dakota 
State College, Brookings and University of 
Minnesota, Minneapolis. 

The association of diets rich in fat with 
obesity and atherosclerotic disease has stimu- 
lated interest in studies on the quantity and 
nature of fats in human diets, This study pre- 
sents an evaluation of the fat content of self- 
chosen 7-day weighed diets reported by 349 sub- 
jects 30-97 years of age residing in 6 North 
Central States. The mean daily fat content of 
the diets ranged for the different states from 
63 to 81 grams and fat Calories represented 36 
to 41 per cent of the total calories. A study 
of the food sources of the fat in the 7-day 
diets of 60 subjects reported from one of the 
states showed that 66 per cent was derived from 
butter and other fats, dairy products (other 
than butter) and meats and gravies. Observa- 
tions on the diastolic blood pressure of 180 of 
the subjects showed that 128 had pressures be- 
low 90 mm. mercury, 34 between 90 and 100 mn, 
and 18 over 100 mm, The number of subjects 
with diastolic blood pressure above 100 in- 
creased with advance in age decades, Body 
weights were greater in this group than in the 
lower blood pressure groups, There was no ap- 
parent relationship between diastolic blood 
pressure and fat content of the diets. 
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2045 
UNDERNUTRITION AND ATHEROSCLEROSIS IN THE 
MINIPIG. Doris Howes Calloway, A. H. Munson*, 
Robert B. Potts#, A. J. lacovino* and Harry 
Spector, Quartermaster Food and Container 

t., Chicago, Ill. 

Previous study revealed grade 1, lipid- 
bearing lesions in the aortic arch of 4 of 6 
Hormel miniature swine fed a human diet for 
six months. No correlation with serum lipid 
components existed but there appeared to be a 
relationship to body weight gain. The present 
study was designed to evaluate this possible 
influence of body fatness. Five minipigs were 
fed a human diet ad libitum for ten months; 
their pair-mates were restricted to 50% weight 
gains. This was accomplished by limiting food 
intake to about 1/ to 1/3 of the ad lib. 
level. The restricted diet was supplemented 
with vitamins and essential fatty acids (corn 
oil). Distinctly different somatotypes were 
represented. The endomorphic type was 
relatively placed and tended to deposit more 
body fat on food intake approximately equiva- 
lent to that of the apprehensive ectomorph. 
Among the ad lib.-fed group back-fat thickness 
(lean-meter determination) averaged 2 in. with 
a maximum variation of about 80%. The fat 
layer in the restricted group was roughly 0.5 
in. Fasting blood samples were obtained at 2 
or week intervals throughout the test. 

Serum total cholesterol was about 20 mg. % 
higher in the restricted group, as noted in 
the underfed rabbit (McMillan et al, J. Exp. 
Med. 99:261, 195), but was not related to 
body fatness within groups. Gross and histo- 
pathologic findings will be reported. 








2046 

EFFECT OF VARYING DIETARY NITROGEN INTAKES ON 
SERUM CHOLESTEROL. Ada Marie Campbell and 
Marian E. Swendseid (intr. by W. H. Griffith). 
University of California, Los Angeles. 

Olson, Jablonski and Taylor (Am, J, Clin. 
Nutr. 6:111, 1958) have suggested that dietary 
protein may be a factor in controlling serum 
lipid levels in man. Data on serum cholesterol 
thus are of interest in any dietary study in 
which the protein intake is varied. In this 
study five subjects were placed on a high 
calorie diet containing 4 gm. N and 90 gm. ani- 
mal fat. After 10 days the three subjects in 
negative nitrogen balance had an average de- 
crease in serum cholesterol of 1% and the two 
subjects in positive balance had an average 
increase of 10%, The nitrogen level of the 
diet then was increased to 10 gm. and for one 
subject to 13 gm. by the addition of varying 
amounts of egg and glycine. These dietary 
additions of necessity were accompanied by in- 
creases in fat ranging from 5 to 15 gm. After 
7 days on the higher nitrogen levels the three 
subjects who received the most nitrogen from 
egg and retained the most nitrogen showed an 
average serum cholesterol increase of 50% over 
their average control value. The two subjects 
who received less nitrogen from egg and re- 
tained less nitrogen had an average increase of 
12%. (Supported in part by grant no. A-1347 
from the National Institutes of Health, Public 
Health Service). 
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ADAPTATION TO A THREONINE IMBALANCE IN RATS, 
C.Carroll and D.Arata (intr. by D.Cederquist), 
Dept. Foods and Nutrition, College of Home 
Economics, Michigan State Univ., East Lansing, 
Weanling albino rats were fed a low-protein 
diet (9% casein), deficient in threonine. Con- 
trol rats were fed the same diet supplemented 
with 0.36% DL-threonine. Liver fat and the ac- 
tivities of several enzyme systems were meas- 
ured at intervals over a period of 45 days, 
The deposition of liver fat in the threonine- 
deficient rats reached a peak in 24 days. After 
6 weeks the level of fat in the livers of these 
rats had fallen to approximately half of this 
maximum. DPN-cytochrome c reductase activities 
in the threonine-deficient rats were signifi- 
cantly reduced below the controls over the tim 
interval studied. No indication of any adapta- 
tion in this system could be observed in the 
45 day experimental period. The activities of 
two enzyme systems, xanthine oxidase and malic 
dehydrogenase, varied with time. The maximum 
decrease in activity of these systems in the 
threonine-deficient group occurred on the 19th 
day of the experiment and was followed by a 
period of adaptation. Complete adaptation was 
observed in the malic dehydrogenase system, and 
partial adaptation in the xanthine oxidase 
system. In both cases, adaptation in the en- 
zyme systems preceded the mobilization of fat 
out of the liver. Possible relationships be- 
tween adaptations in enzyme activities and in 
fat metabolism will be discussed. 





2048 

A STUDY OF POSSIBLE PRECURSORS OF N'-METHYL-4- 
PYRIDONE-5-CARBOXYLAMIDE IN THE RAT. 

Chang. Div. of An. Nutre, Univ. of Ill.e, 
Urbana, Ill. 

It has been found that N'-methyl-4-pyridone- 
5-carboxylamide (4-p) is the major normal me- 
tabolite of nicotinic acid occurring in rat 
urine. The precursor of this metabolite has 
been studied both in vivo and in vitro. C'4- 
labeled N'-methylnicotinamide, nicotinuric acid 
and N'-methyl-2-pyridone-5-carboxyl amide (2-p), 
from biosynthetic sources, were individually 
administered to rats. The 24-hr. urine collec 
tion after each injection was analyzed. The 
results showed that both nicotinuric acid and 
2-p were excreted unchanged and that Nemethyl- 
nicotinamide was principally excreted unchanged, 
but with a small amount oxidized to 2p. Normal 
rat liver homogenates in pH 7.4 phosphate buffer 
were used for in vitro studies. DPN, TPN, DPN 
and N'-methylnicotinamide were studied as pre- 
cursors of 4-pyridone by incubation with liver 
homogenate at 37°C under oxygen for 4 to 5 hrs. 
The isotopic dilution method was used to evalu- 
ate the amounts of 4-p and 2=p found in compar- 
ison with the control. The results indicated 
most 4-p formation with DPNH and most 2-p for- 
mation with N'-methylnicotinamide. 
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2049 
STUDIES OF CHOLINE AND RELATED METHYL DONORS 
IN THE NUTRITION OF THE BLACK BLOWFLY, PHORMIA 
REGINA. Vernon H. Cheldelin and Ernest 
flodqson®. Science Research Institute, Oregon 
Sate College, Corvallis. 

In @ previous publication it was shown that 
P, regina requires choline, carnitine or 
7 sadinethyleninoethanol when grown on a 
chemically defined diet. In the present work 
o-acetyl carnitine and y-butyrobetaine have 
been shown to be effective replacements for 
choline. This is contrary to the behavior 
in other organisms where the latter compound 
is a competitive inhibitor of carnitine. 
2-Monomethylaminoethanol is only partially 
effective as a replacement for choline and 
ethanolamine and B-OH-y-aminobutyric are 
ineffective. The effectiveness of these 
compounds cannot be increased by the addition 
of exogenous methyl groups in the form of 
methionine, betaine or sarcosine. Formate 
either alone or with folic acid or B;5 is 
also ineffective. — 

The compound 2-amino-2-methyl propanol is 
a growth inhibitor. Its effect can be reversed 
by choline, carnitine, 2,2-dimethylaminoethanol 
or y-butyrobetaine. The implications of these 
findings will be discussed. 





2050 

IN VITRO STUDIES ON 2 TYPES OF OBESITY 
IN MICE. J. Christophe*,B. Jeanrenaud* and 
J. Mayer. Dept. of Nutrition, Harvard School 
of Public Health and Baker Lab., Harvard 
Medical School, Boston, Mass. 

Comparative studies of the metabolic ac- 
tivity of epididymal fat pads from normal, 
goldthioglucose obese and hereditary obese- 
hyperglycemic (O-H) mice were carried out 
in vitro using glucose-1-Cl4 and glucose-6- 
Cl4 as substrates both in the absence and in 
the presence of added insulin. Results were 
expressed in terms of micromoles of sub- 
strate carbon involved per mg. of tissue nit- 
togen. The oxydation of C14 and its incorpo- 
ration into long chain fatty acids were found 
to be essentially the same in normal and gold- 
thioglucose obese mice. Moreover the values 
were similar to those previously observed in 
normal rats (JBC, 233:273, 1958). On the other 
hand, the values obtained for O-H mice were 
approximately one half of normal. This held 
true when mesenteric fat instead of epididymal 
fat was investigated. The nitrogen content of 
the fat pads of the O-H mice when referred to 
the wet weight was found to be 30% smaller 
than that of normal mice. An impaired meta- 
bolism of pyruvate-2-Cl4 to CO2 or fatty 
acids was also observed, These results again 
emphasize the differences between regulatory 
and metabolic obesities. 
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NITROGEN BALANCES OF HUMAN SUBJECTS INGESTING 
A CONSTANT LYSINE INTAKE. Clark, Helen 5, ,* 
Edwin T. Mertz, Lois L, Neitz,* Tunnee 
Smitasiri* and Wanda Walton*, Depts. of Home 
Economics and Biochemistry, Purdue Univ., 
Lafayette, Ind. 

Two men and 4 women weighing 56 to 67 kg 
consumed a semisynthetic diet that supplied 9.0 
gm of nitrogen daily (J. Nutrition 62:71, 
1957). Flour provided 39% of the nitrogen; 
cornmeal, cornstarch and fruits 7%; purified 
essential amino acids 8%; and a mixture of gly- 
cine, glutamic acid and diammonium citrate 46%. 
The basal diet, which contained 450 mg of ly- 
sine, was supplemented with L-lysine-HCl. All 
Subjects attained positive nitrogen balance 
when consuming 1450 mg of lysine for two 6-day 
periods. Thereafter, the total lysine intake 
was held at 700 mg for 30 or 36 days. Mean 
fecal nitrogen excretion of individual subjects 
varied from 0.46 to 0.91 pr. Mean daily posi- 
tive nitrogen balances of individuals for the 
entire interval were 0.28, 0.48, 0.5C, 0.54, 
0.54 and 0.59 gm. Mean positive nitrogen bal- 
ances of all subects in successive 6-day rer- 
jiods were C.33, 0.44, 0.28, 0.59, 0.62 and 0.75 
gm. The overall daily retention of nitrogen 
was 0.49 gem per subfect. Variability of urin- 
ary nitrogen excretion of individuals during 
the experiment will be discussed. Recent esti- 
mates of minimum lysine requirements of other 
subjects also will be reported. 
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UPTAKE OF ORALLY ADMINISTERED SODIUM-2, POTAS- 
SIUM-2, AND CHLORINE-36 BY LACTATING DAIRY 
CONS. R. G. Cragle and R. C. MceIlhenny (intr. 
by H. p> Eaton} <~ UT-KEC hariculturel Research 
Laboratory, Oak Ridge, Tenn. 

Milk production involves approximately a 
seven-fold decrease of sodium, a five-fold con- 
centration of potassium, and a three-fold de- 
crease of chlorine hen compared to blood 
plasma. These are steady-state relationships. 
A more fundamental understanding can be ob- 
tained from a knowledge of the rate of uptake 
of these elements into the blood system, and 
the rate at which they are dispensed to milk 
and urine. Data were obtained from consecu- 
tive experiments in which Na-2) and K-l2 were 
administered separately to four cows and from 
a subsequent experiment in which C1-36 was 
administered to two of these animals. In the 
blood, the maximum concentrations of these 
radionuclides were reached in the followi 
times after administration: Na-2), 18; K-l2, 
0; and C1-36, 6 hours. At these times, 15 
per cent of the Na-2h, 0.6 per cent of the 
K-2, and 20 per cent of the C1-36 administered 
were observed in the blood. In the milk, maxi- 
mum concentrations of Na-2, K-2, and C1-36, 
respectively, occurred at 18, 2-30, and 10 
hours. The relationships of these radio- 
nuclides to total concentretions of the stable 
elements will be discussed. 
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CHANGES IN SHELL COMPOSITION ASSOCIATED WITH A 
DECLINE IN THE RELATIVE WEIGHT OF BGGSHELLS. T. 
A. Crowley,” A. A. Kurnick,* M. W. P a.*~ 
ad 1. Koteamarer, Depts. of Biochem. Piri. 
tion and Poul. Sci., Univ. of Aris., Tucson. 
Calcium, phosphorus, and nitrogen determina- 

tions were carried out et monthly intervals on 
pooled samples of 8,213 air dried shells. Egg- 
shells were obtained from each of five lots of 
W. L. pullets (50 pullets/lot ) that were fed a 
practical type basal diet supplemented with 
either soft phosphate, a commercial grade of di- 
calcium phosphate, or with a combination there- 
of, One lot, not receiving supplemental P, 
served as a negative control. By analysis, 
diets contained (%): Protein 18.55 + 0.49, Ca 
2.30, P 0.722 t 0.017 and 0.411 + 0.033 (nega- 
tive control). Calculated inorg. P was 0.590 
and 0.200 %, respectively. Absolute and rela- 
tive weights of shells from eggs in all treat- 
ments decreased, as previously reported, begin- 
ning with the fourth experimental month (April, 
1958). This decline was apparent after the 
Shell Index, minimizing the effect of increas- 
ing egg size on percent shell, was computed. 

Ca and N content of shells remained relatively 
constant: 36.85 + 0.06 and 4.65 + 0.10 %, re- 
spectively. Total P of shells declined sharply 
in all lots: from 1127 + 26 to 95 ¢ 30 ppm. 
Regression analysis indicated a significant dif- 
ference in rate of decline of shell P between 
supplemented and unsupplemented lots. Rate of 
decline was curvilinear being accelerated as 
the study progressed. 








2054 

STORAGE OF MOLYBDENUM AND COPPER IN LIVERS OF 
CHICKS. R. E. Davies*, B. L. Reid®, and J. R. 
Couch. Texas Agri. Expt. Sta., College Station, 
Tex. 

The effects of several dietary variables on 
growth and on deposition of molybdenum and cop- 
per in chick livers were studied. Chicks were 
fed purified diets consisting of glucose mono- 
hydrate, soybean protein, vitamins and minerals, 
with added high concentrations of NagMo0,, 
CuCOg.Cu(OH)>.Hs0, CuS0,4.5Hs0, NaoSO,4, MnCOs 
and/or NagWO,. Birds were sacrificed at four 
weeks and the livers dried. Concentration of 
copper was measured as the diethyldithiocar- 
bamate; molybdenum was measured as the thio- 
cyanate. Copper, fed at levels of 200 or 500 
ppm as the subcarbonate, failed to overcome the 
growth depression caused by 2000 ppm molybdenum. 
The higher level increased the severity of toxi- 
city, although copper itself was not toxic at 
this concentration. The addition of sulfate 





reduced the molybdenum-induced growth depression. 


High levels of manganese (550 ppm) depressed 
growth. Tungsten (200 ppm) reduced molybdenum 
toxicity. Molybdenum storage was increased by 
2000 ppm molybdenum or 500 ppm copper, and re- 
duced by 200 ppm tungsten. Copper storage was 
increased by feeding 200 or 500 ppm copper, or 
2000 ppm molybdenum. Sulfate had little effect 
on molybdenum storage, but reduced the molyb- 
denum-induced increase in copper storage. Addi- 
tionally 756 ppm sulfate greatly decreased the 
variability of copper storage regardless of 
dietary copper level. 
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BIOCHEMICAL AND PHYSIOLOGICAL CHANGES IN 
BOVINE HYPOVITAMINOSIS A. B, A. Dehority,# 
H. D. Eaton, D. G. Hazzard,* A. P. Grifo, Jr 













and P rrs 
Agricultural Experiment Station, Storrs, Conn, 


Four pairs of calves, one of each pair 
deficient in vitamin A and the other adequate, 
were used in studies on blood serum, cerebro- 
spinal fluid (CSF) and aqueous humor (AH) com- 
position, as well as for measurement of CSF and 
intraocular pressure. Plasma vitamin A aver- 
aged 5.0 y/100 ml. in the deficient calves and 
16.3 y/100 ml. in the adequate calves. Measure- 
ment of CSF and intraocular pressures revealed 
an increase in the deficient animals of 83 m, 
of saline and 3.4 mm, of Hg, respectively. 
Hypovitaminosis A caused total protein in- 
creases of 15% in the case of serum, 65% in CSF 
and 67% in AH. Paper electrophoretic sepa- 
ration of the serum proteins indicated that 
this total protein increase was primarily due 
to the y-globulin fraction, with inappreciable 
changes occurring in the albumin, a- and B- 
globulins. Osmotic pressure of these three 
fluids, in addition to sodium, potassium, 
phosphorus and calcium concentration of CSF 
appeared to be relatively unaffected by the 
vitamin A status of the animal. 


2056 


THE EFFECT OF CHLORPROMAZINE HYDROCHLORIDE 

(SKF NO. 2601-A) ON THE GROWTH AND METABOLISM 

OF BIOTIN-DEFICIENT RATS FED DIET CONTAINING 

AVIDIN. Bina Co Dick,* Samuel Me Greenberg, 
” * 


e Research and 
Division, Smith Kline and French Laboratories, 
Philadelphia, Pa. 

SKF No. 2601-A has been found earlier to 
stimilate the growth of Bg-deficient rats. 
later we studied the effect of this drug (100, 
200, and 400 mg/kg diet) in biotin-deficient 
and biotin-supplemented male and female rats 
receiving avidin in the diet. 


biotin-supplemented male rats, both receiving 
avidin in the diets. Biotin-deficiency, as 
measured by onset and severity of dermatitis, 
was enhanced and accelerated under our dietary 
conditions by the administration of SKF No. 
2601-A to biotin-deficient rats. Spontaneous 
motor activity was measured during the 8th week 
of drug administration. The drug had no effect 
on the motor activity of the biotin-supplemen- 
ted avidin-fed rats but depressed the activity 
of biotin-deficient avidin-fed rats in direct 
proportion to the dose. The apparent enhance- 
ment of biotin-deficiency by SKF No. 2601-A may 
implicate this vitamin in the metabolism of the 
drug; however, the constant presence of avidin 
in all diets makes the interpretation of the 
findings difficult. 
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2057 
VITAMIN E DEFICIENCY IN HEPATIC COCCI- 
DIOSIS OF THE RABBIT: J. Friedrich Diehl 
(intr. by Paul L. Day), Dept. of Biochemistry, 
University of Arkansas School of Medicine, 
Little Rock, Ark. 

Avitaminosis E in bile fistula animals has 
been reported by several authors. Low toco- 
pherol levels in man have been observed by 
others in cases of congenital biliary atresia 
and biliary cirrhosis. In the present study 
the observation was made that young rabbits, 
kept on a diet rich in codliver oil developed 
symptoms of vitamin E deficiency (creatin- 
uria) although adequate amounts of a-toco- 
pherol acetate were administered orally. The 
animals became dystrophic and died after a 
few weeks. Autopsy showed severe hepatic 
coccidiosis. Tissue tocopherol levels were 
extremely low. Another group of young 
rabbits, maintained on the same diet and 
intentionally infected with Eimeria stiedae, 
also showed creatinuria and weight loss. 
Intraperitoneal injections of a water-soluble 
a-tocopherol succinate preparation resulted 
in striking weight gain and disappearance of 
creatinuria. It is suggested that the dystro- 
phy observed in these rabbits was caused by 
malabsorption of vitamin E, due to hepato- 
biliary infection. 








2058 
THE ROLE OF VITAMIN B)2 IN THYMINE 
BIOSYNTHESIS BY CHICK BONE MARROW 
CELLS. James S. Dinning and Ruth S. Young* 
Dept. of Biochemistry, University of Arkansas 
School of Medicine, Little Rock, Ark. 

Vitamin B)2 has been shown to be involved 
in the reduction of formate to thymine methyl 
by L. leichmannii (J. Biol. Chem. 233, 674, 
1958). Evidence has now been obtained that 
the vitamin exerts a similar effect in bone 
marrow cells. Bone marrow cell suspensions 
from normal and Bi2 deficient chicks were in- 
cubated with deoxyuridine, sodium succinate, 
and sodium formate C!4, After incubation the 
radioactivity of thymine methyl was measured. 
Bone marrow cells from Bj 2 deficient chicks 
converted formate to thymine methyl at less 
than one-half the rate observed in normal 
marrow cells. Addition of Bi2 in vitro to the 
deficient marrow cells restored to normal 
their ability to convert formate to thymine 
methyl. B 2 added in vitro to B)> deficient 
marrow eolle did not influence the incorpora- 
tion of glycine or leucine into protein. It is 
concluded that vitamin By, 2 is required for 
the reduction of formate to thymine methyl by 
bone marrow cells. 
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HUMAN BLOOD LEVELS AND URINARY RETURNS OF TOTAL 
ASCORBIC ACID ON EQUAL INTAKES OF L-ASCORBIC 
ACID AND ERYTHORBIC ACID (D-ARABO-ASCORBIC 
ACID). Mary L. Dodds, Katherine H. Fisher and 
Marian Wang.* Dept. oF Foods and Nutritton, 
Bennsylwants State Univ., University Park, Pa. 

The use of erythorbic acid as an anti- 
oxidant in foods can lead to confusion of the 
state of ascorbic acid nutriture as judged by 
blood level tests. Comparative blood level 
values and urinary returns of total ascorbic 
acid were obtained on 6 adult male subjects on 
equal intakes of ascorbic acid and erythorbic 
acid, The two forms were fed alternately as 
100 mg supplements to a 10 mg ascorbic acid 
diet in 4 12-day test periods. A cross-over 
design of subjects and supplements wes used, 
Periods followed consecutively. The values 
presented are averages of analyses on days 9-12 
of each period, The blood levels are fasting 
values. The response on the two forms of 
supplementation differs. On intakes of 
L-ascorbic acid blood levels were 1.03 mg/100 
ml; urinary returns, 15.3 mg/day. For these 
same subjects on intakes of the relatively in- 
active isomer, blood levels were 0.75 mg/100 
ml; but the urinary returns were increased 
almost 5-fold, excretion of total ascorbic acid 
was 72.2 mg/day. Contrary to the difference in 
fasting blood, load tests of 250 mg resulted in 
comparable blood levels on the two forms of 
intake for 3 hours following ingestion. 


2060 
UNIDENTIFIED NUTRIENTS REQUIRED BY THE HYPER- 
THYROID RAT. e and A e ir tman. 
Dairy Cattle Research Branch, U. S. Dept. of 
Agriculture, Beltsville, Md. 

Ershoff and others have shown that when rats 
fed certain purified rations are rendered hyper 
thyroid, their growth rate is considerably de- 
creased because of a deficiency in the ration of 
certain nutrients. With the basal ration used 
in the present experiments, no single natural 
foodstuff was found which would completely over- 
come the depression in growth of these rats 
though combinations of several such substances 
completely or nearly completely prevented the 
growth depression. Known nutrients were with- 
out effect. Of substances reported active for 
hyperthyroid rats, only dextrin (replacing 
sucrose), fat (increased beyond the 10% con- 
tained in the basal ration) and steroids had 
any effect in improving growth. At least one 
unidentified nutrient was contained in dried 
whole liver while another was found in other 
food materials such as soy protein, cottonseed 
meal or fish meal. When sulfasuxidine was fed 
in addition to thyroprotein, a further depres- 
sion in growth was encountered which could be 
overcome completely or in part by the feeding 
of cottonseed meal or fish meal. The latter 
deficiency apparently was due either to an 
increased requirement for the second of the 
above-mentioned unidentified factors or to a 
requirement for yet another unidentified 
nutrient. 
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UTILIZATION OF DL-METHIONINE-2-ClL FOR PROTEIN 


SYNTHESIS. Cecile H. Edwards eee. = Gads- 
den, Walter e 
Tintr. by — = Swanson). Depts. of Home 
Economics and Chemistry, The Agricultural and 
Technical College of N. Ce, Sepemnts Se Cc. 
The utilization of dlemethionine-2<C+4 was 
studied in adult, male rats of Wistar strain. 
The radioactive amino acid was fed by stomach 
tube as a constituert of a homogenized, semi- 
synthetic diet to three animals which had fast- 
ed for 10 hours. At intervals during the fol- 
lowing 2h hour period, blood samples were taken 
from the tail while urine, feces and expired 
C02 were collected quantitatively, using a spe- 
cial metabolism apparatus constructed in the 
authors' laboratory. A previous report of this 
work presented data relating to the pattern of 
radioactivity in expired C05, globin, heme and 
urine during the time intervals. When the rats 
were sacrificed, organs were removed and their 
radioactivity measured. The water-soluble, 
fatesoluble and protein components of tissues 
were separated and chromatographed. Autoradio- 
grams of the two-dimensional chromatograms of 
tissue fractions, urine and hydrolyzed globin 
were prepared. The present paper will report 
the tentative identification of radioactive 
compounds and the concentrations of radioacti- 
vity in these samples. The mechanism by which 
these compounds are formed from dl-methionine- 
2=C14 will be discussed. (Supported in part by 
a grant, A-1)6h, from the National Institutes 
of Health, Public Health Service). 
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ROLE OF DIETARY PHOSPHORUS IN THE in vivo 
EROSION OF DENTAL ENAMEL. N. Ellis and 
Ee. e* Douglass College, 8 State 
versity, New Brunswick, Ne Je 
The effect of a dietary increase of phospho- 
rus upon the maintenance of dental enamel under 
the stress of in vivo erosion has been studied 
in male, weanling rats during an 8 week period. 
A refined diet low in phosphorus or supplemented 
with was given in combination with water, 
or canned orange juice, pH 3.7, or neutralized 
Oe On the supplemented diet 


524 





- 





NUTRITION 
2063 
TRYPTOPHAN, METHIONINE, AND LYSINE CONTENT OF 
RUMEN CONTENTS IN RELATION TO NITROGEN UTILIZA+ 
TION BY LAMBS FED PURIFIED RATIONS. W. C. Elligt 
L._M, Flynn*, W. A. Hargus*, and W. H. Pfander, 
Ag. Expt. Sta., Univ. of Missouri, Columbia, 


A previous report (Ellis et al., J. Nutr, 
60:413, 1956) presented data from 30 kg. lambs 
fed purified rations in which more than 99% of 
the ration's nitrogen was supplied either by 
urea, gelatin, casein, a purified soybean pro- 
tein, or bovine blood fibrin. Average daily 
nitrogen balances (N.B.) and biological values 
(B.V.) were significantly greater for lambs 
receiving soybean protein or fibrin rations than 
for those receiving casein rations which, in 
turn, were significantly greater than for lambs 
receiving either gelatin or urea rations. Cons 
currently with the above experiment, rumen 
samples were obtained via cannula at zero and 
six hours after feeding, sharp frozen upon 
removal, and later assayed microbiologically 
for tryptophan, methionine, and lysine. There 
was no correlative significance between the 
lysine level (gm./16 gm. N) of rumen contents 
and N.B. or B.V. Both methionine and trypto- 
phan levels increased six hours after feeding 
either soybean protein or fibrin and decreased 
after feeding either urea or gelatin. The six 
hour levels of tryptophan was correlative with 
N.B., B.V. and ingested tryptophan. These 
results suggested that the capacity of rumen 
microorganisms to synthesize protein from urea, 
gelatin, or casein was insufficient to adequate- 
ly supply certain amino acids critical for 
lamb growth. 





2064 


THE EFFECT OF GRADED LEVELS OF SAFFLOWER OIL 
AND BUTTER FAT ON THE PLASMA CHOLESTEROL OF 
MONKEYS RECEIVING A MINIMAL INTAKE OF PYRI- 
DOXINE. Dats A. Emerson, Jane B. Walker} 
and Seetha N. pathy: University o i- 
fornia, Los Angeles. 

Graded levels of safflower oil or butter 
fat (0, 2, 10 and 20%) were fed to macaca 
mulatta monkeys maintained on the minimal re- 
quirement of this species for pyridoxine, 50 
ug/day. (Rinehart and Greenberg, Am. J. Clin. 
Nutr. 12318, 1956). ‘The animals in all groups 
other than the 10% and 20% safflower oil and 
the 20% butter fat, lost weight over the ex- 
perimental period of months. The food con- 
sumption averaged 20-25% higher for the 20% 
butter fat than for the other groups. The 
values for plasma cholesterol from lowest to 
highest were in the following order: fatty 
acid deficient; 20% safflower oil, 2% saf- 
flower oil, and 2% butter fat; 10% safflower 
oil and 10% butter fat; 20% butter fat. The 
plasma cholesterol levels for all groups were 
below the values found during the control 
period when a stock diet containing )% fat was 
fed. Studies are in progress with a higher 
level of pyridoxine. The results of fraction- 
ation of plasma lipids on silicic acid columns 
will be presented. 





(Supported by a grant from the Nutrition 
Foundation, Inc.) 
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2065 
PREPARATION OF FRACTIONS WITH HIGH 
ACTIVITY FOR INTRINSIC FACTOR AND 
FOR COMBINING VITAMIN B 2 WITH RE- 
CEPTOR SUBSTANCES. R. EB? Feeney*, M. 
B. Rhodes * and O. Neal Miller .Of Bio- 
Chemistry and Nutrition, Univ. of Neb. , Lin- 
coln, and Depts. of Biochemistry and Nutri- 
tion and Metabolism Res. Lab. of Dept. of 
Medicine, Tulane Med.Sch. , New Orleans, La. 
Preparations, highly active for combining 
vitamin B,. with receptor substances of tis- 
sues (Millkt and Hunter, Proc.Soc.Exp.Biol. 
and Med. 97:863 eg = were isolated from 
hog intrinsic factor (IF) concentrates by ad- 
sorption and elution from the cellulose cation 
exchanger, carboxymethylcellulose. Frac- 
tions highly active for receptor assay have 
been found highly potent when assayed for IF 
activity by the Schilling method and a modifi- 
cation thereof. Activities were estimated to 
be < 1.0 mg for a U.S.P. unit. Activities 
for both assays were centered in eluate frac- 
tion between pH 4.2 and 4.7. Possible evi- 
dence for heterogeneity of activities was that 
activity for receptor vy | peaked between 
H 4.2 and 4.4 whereas IF activity by the 
g technique peaked between pH 4.4 
and4.6. Further quantitation of active frac- 
tions for the different assays is necessary to 
prove or disapprove heterogeneity. Seven 
different preparations were found to contain 
2-3 % sialic acid. Appreciation is due to 
Wilson Laboratories for cooperation, assist- 
ance and support in these studies. 
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VITAMIN E ACTIVITY OF SELENIUM IN TURKEY 
HATCHABILITY. TT. M. Ferguson*, C. R. Cregert, 
R. H. Mitchellt+, R. L. Atkinson* and J. R. Couch 








Texas Agri. Expt. Sta., College Station, Texas. 
The vitamin E-like activity of selenium and 
dried brewer?s yeast (DBY) have been reported to 
prevent exudative diathesis. Vitamin E increases 
the hatchability of turkey eggs when added to 
practical and synthetic-type diets. The effect 

of adding supplements of selenium (0.1 ppm), 
dried brewer’s yeast (5%) and vitamin E (10 IU/ 
lb) to the diets of turkey hens has been inves- 
tigated in the present study. One hundred 
sixty Beltsville Small White hens which had been 
reared to maturity on range and fed a practical 
diet were divided into eight groups of 20 birds 
each were maintained on wire floors and fed a 
basal diet low in vitamin E for the first nine 
weeks of the laying period. Hens were also 
reared to maturity on wire floors on a low E 
diet, and were progeny of hens similarly reared. 
Groups 1 and 2 were maintained throughout the 
entire experiment on the basal low E diet. 
Supplements to the diet of other groups were as 
follows: DBY; Se; DBY plus Se; vitamin E; 
Vitamin E plus Se; and Vitamin E, Se and DBY 
for a period of 12 weeks. Vitamin E increased 
the hatchability of eggs 12 to 18%. Se had no 
effect on the hatchability of turkey eggs. Se 
has no vitamin E-like activity with regard to 
turkey embryonic development or hatchability. 
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THE BIOCHEMICAL EVALUATION OF ATHEROGENESIS IN 
ROOSTERS FED PURIFIED DIETS WITH VARIED LEVELS 
OF PROTEIN, CORN OIL AND CHOLESTEROL. Hans 
Fisher. Dept. of Poultry Science, Rutgers 
University, New Brunswick, N. J. 

Crossbred roosters were fed glucose--iso- 
lated soybean protein rations for a 10 week 
period. The experimental design included a 
normal and a suboptimal protein level each fed 
with 2 and 10% corn oil. On the low protein 
diets 0.3% cholesterol and on the normal preein 
rations 2% cholesterol were also variables. 

The following measurements were recorded: body 
weight, plasma cholesterol, aorta cholesterol, 
fatty acids, hydroxyproline, and visual 
scoring of the aorta. It was found that plasma 
cholesterol was significantly higher on the low 
protein diets with or without added cholesterol 
than on the normal protein diets. Aorta 
cholesterol was affected similarly. The visual 
score showed little thoracic involvement but 
considerable fibrosis of the abdominal aorta 
primarily on the high fat--22% cholesterol-- 
normal protein rations. Hydroxyproline was 
significantly higher in the normal protein-fed 
birds than in the birds on low protein, and 
highest in the group exhibiting the high 
visual score. 


2068 


EFFECT OF ALTERING THE PANTOTHENIC ACID INTAKE 
ON THE URINARY EXCRETION OF THIS VITAMIN. 
Hazel Metz Fox, Hellen Linkswiler and Donna 

es troduced by Ruth M. Leverton). 
Department of Home Economics, University of 
Nebraska, Lincoln, 

The metabolism of pantothenic acid was 
studied in 8 young women during a |,0-day period, 
Subjects consumed self-chosen diets during the 
first 5 days and the nutrient content of 
individual diets was calculated. ‘Subsequently, 
the subjects were fed controlled diets, 
partially synthetic in nature, providing 2.8 
mg, 7.8 mg or 12,8 mg of pantothenic acid, 

The self-chosen diets provided an average of 
6.7 mg (range 3. to 10.3 mg) of pantothenic 
acid daily. On these intakes, the mean daily 
urinary excretion was 3.9 mg, individual 
values ranging from 2.9 to 7.5 mg. Urinary 
excretion decreased in response to the control 
diet providing 2.8 mg of the vitamin and in- 
creased in response to diets containing 7.8 or 
12.8 mg of pantothenic acid. Respective mean 
excretions on the above intakes were 3.2, h.5, 
and 5.6 mg daily. (Supported in part by a 
USDA contract sponsored by the Human Nutrition 
Research Division, Agricultural Research 
Service, ) 
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AN IMPROVED SALT MIXTURE FOR CHICKS. M,R. 
Spivey Fox and G. M. Briggs. Lab. Nutrition 
and Endocrinology, Natl. Insts. of Health, 
Many of the salt mixtures currently used in 
experimental diets foster destruction of nutri- 
ents, therefore a new salt mixture, Chick Salts 
N, was devised to minimize such changes. In a 
standardized test for oxidative rancidity 
carried out at 37° C., diet mixes containing 
Chick Salts N became rancid only after 32 days, 
whereas rancidity was detectable in as little 
as 3 days in diet mixes containing Chick Salts 
A, previously used in this laboratory (Briggs, 
Spivey, Keresztesy, and Silverman, Proc. Soc. 
Exp. Biol. Med. $1, 113 (1952)). In contrast 
to Chick Salts A, Salts N did not accelerate 
the Maillard browning reaction under ordinary 
conditions of diet mixing and storage. Chick 
Salts N was formulated to supply minerals at 
1.2 to 2 times the best available requirement 
values for the chick when the salt mixture is 
fed at a dietary level of 6%. Day-old New 
Hampshire chicks grew optimally when Chick Salts 
N was incorporated at a level of 6% or even at 
O% of the diet. Purified diets were used in 
which protein was supplied primarily by casein 
and gelatin or by soybean protein. Both diets 
were fed with 4 and 16% levels of corn oil. 


2070 
EXPERIMENTS WITH TRANQUILIZERS, SEDATIVES, AND 
GOITROGENS IN BROILER PRODUCTION. J. C. Fritz, 
F. D. Wharton, Jr. *, and L. J. Classen *. 
Dawe's Laboratories, Inc., Chicago, Ill. 
Preliminary observations indicate that there 
is only small improvement in growth rate and 
feed conversion when tranquilizer drugs are 
added to the broiler ration. Excessive levels 
depress growth. Optimum levels of benactyzine 
or reserpine produced small increases in growth 
rate and feed conversion. Promising levels 
were 2 mg benactyzine or 1 mg reserpine per 1b 
of total ration. Under the conditions of these 
tests, carbromal did not improve growth. 
Sodium bromide performed as well as the newer 
drugs. There was no direct evidence to distin- 
guish between sedative action and possible 
nutrient function of bromine, but the need for 
0.1% sodium bromide to produce maximum growth 
stimulation suggests sedative action. No 
benefits were obtained from use of goitrogens 
in either the starter or the broiler finisher 
ration. Materials tested included carbimazole, 
methimazole, thiouracil, and 5-iodo-2-thiouracil. 
Thiouracil had the most detrimental effect upon 
weight gains and feed conversion. Addition of 
thyroprotein or diethylstilbestrol did not 
lessen the detrimental effect of goitrogens. 
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ENDOGENOUS OXALATE SYNTHESIS AND 
VITAMIN B6 DEFICIENCY IN THE RAT. S.N, 
Gershoff and F.F. Faragalla*. Dept. of — 
Nutrition, Harvard School of Public Health, 
Boston, Mass. 

Although oxalate is associated with a num. 
ber of important diseases, it now holds little 
interest for most nutritional biochemists be- 
cause it appears not to be catabolized by ani- 
mals, and it is thought that most tissue and 
urinary oxalate is of exogenous origin. In re- 
cent studies Gershoff et al. (Am. J. Med. and 
Am. J. Clin. Nutrition, in press ve shown 
that vitamin B¢ deficiency in cats results ina 
marked increase in endogenous oxalate produc. 
tion with resulting oxalate nephrocalcinosis and 
that the oxalate excretion of humans receiving 
diets presumably adequate in vitamin Bg is 
sharply decreased following oral pyridoxine ad- 
ministration. The present study indicates that 
vitamin B¢ deficiency in rats is accompanied 
by an increase in urinary oxalate probably de- 
rived in part from glycine. Oxaluria can be 
augmented by desoxypyridoxine or isoniazid ad- 
ministration and is greatest when vitamin B 
deficient diets containing added glycine and $i 
soxypyridoxine are fed, although the glycine 
supplementation protects rats against the 
growth depressant effects of desoxypyridoxine, 
The possible relation of these findings to human 
nutrition and disease will be discussed. 
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EXCRETION OF STEROLS, BILE ACIDS AND 
NIACIN DERIVATIVES IN MAN IN RELATION 
TO SERUM LIPIDS, DIETARY FATS AND 
NICOTINIC ACID ADMINISTRATION. Grace 
A. Goldsmith, James G. Hamilton* and 0. 
Neal Miller. Nutrition and Metabolism Res. 

b. Tulane Univ. School of Medicine, New 
Orleans, La. 

On isocaloric diets, fecal excretion of 
sterols, cholestane, coprostane and ketonic 
type compounds, increased progressively on 
the following diets: 40-50 gm. saturated fat, 
110 gm, saturated fat, 110 gm. unsaturated 
fat. Bile acid excretion in feces was greater 
with unsaturated than with saturated fat. In 
general, when serum lipid levels (cholesterol, 
lipid phosphorus and total esters) decreased, 
fecal excretion of sterols and bile acids in- 
creased. Nicotinic acid administration caused 
a marked decrease in serum lipids on diets 
containing either saturated or unsaturated 
fats, lowest levels being obtained with the 
latter. Nicotinic acid increased excretion of 
ketonic type sterols and probably of bile acids 
on 100 gm, saturated and unsaturated fat 
regimens. Urinary excretion of methylated 
niacin derivatives was similar on the various 
diets but total nicotinic acid and nicotinuric 
acid excretion was much lower on diets con- 
taining unsaturated fats. Increased ex- 
cretion of sterols and bile acids appears to 
explain only partially the effect of nicotinic 
acid on serum lipid levels. 
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2073 
NUTRITION OF CHICK EMBRYOS STUDIED BY REPLACE- 


C. R. Grau, N. W. Klein*, and H. I. Frits", 
Dept. of Poultry Husbandry, Univ. of Calif., 
Davis. 

When the yolk eacs of 4-day embryos were 
perfused continuously (0.5 ml. per min.), or 
intermittently (20 ml. in 10 min, every 4 ioe) 
by a previously ci nner oo (Pres. Sos. 
Exp. Biol. and Med. 972425, 1958), the average 
survival wes 14 hours with « solution of salte 
and glucose compared to 60 hours with 20% liq- 
uid whole milk. Variation in the concentration 
of milk or salte markedly affected survival. 
Embryos with Healys' medium 858 (ibid. 
89:71, 1955) lived only a few hours longer than 
salts alone. Supplementation of the defined 
medium by liver extracts and horse serum in- 
creased survival to 35 hours. Attempts to pro- 
duce a deficiency of lysine or valine by use 
of medium 858 failed, possibly because of the 
contribution of the albumen. This led us to 

replace the albumen with non-nutritive media 
such as 15% dextran. This dense solution buoy- 
ed the embryo and yolk sac and allowed satis- 
factory respiration. A coverslip window sealed 
with plasticine permitted observation during 
perfusion. When albumen was replaced by dex- 
tran, perfusion with 8% milk allowed 15 hours 
survival; without milk or albumen, 11 hours. 
When the albumen was removed and returned, milk 
allowed 34 hours, while salts alone allowed 
18 hours. 


2074 
INFLUENCE OF HIGH PROTEIN DIET ON 
THE ABILITY OF THE RAT TO WITHSTAND 
STRESS. E. Halac, Jr. (introduced by L. E. 
Holt, Jr.). Dept. of Ped., N. Y.U., New York 
City. 
The ability to store additional nitrogen 

on high protein diets has been demonstratec 

by direct organ analysis by various investi- 
gators (Osborne et al.; Addis et al. ; Leatham). 
There is, however, very limited tnforeintion 
as to significance of such stores. In an at- 
tempt to throw light on this question observa- 
tions were made on 2 groups of male, albino 
rats fed diets containing 27% and 64% protein, 
commencing with a weight of 100-120 gms. 

At the end of a 2 month period representatives 
of each group were subjected to 5 different 
stresses: (1) water and food deprivation, (2) 
water deprivation, (3) cold and semistarvaticn, 
(4) ability to swim in the cold and (5) ability to 
survive an injection of metrazol. Some varia- 
tion in the performance of individual animals 
was observed but the average performance 
with each form of stress was inferior with the 
high protein group of animals. 

These observations lend no support to the 

view that protein stores increase resistance 

to stress. 





Halver 
2075 
a ON PROPIONYL COENZYME A 
D. e (intr. by AsE. 
cn er)e ° antares and Nutrition, 


Virginia Polytechnic Inst., Blacksburg. 

This work is a continuation hang er 12 
482 (1958)) on a soluble propionyl Co A car- 
boxylase system of bovine liver mitochondria. 
The manometric assay previously used was found 
unsuitable for fractionation and there- 
fore a modification of the C“* bicarbonate 
fixation assay of Flavin, Castro-Mendoza and 
Ochoa (J. Biol. Chem. 229, 961 (1957)) was 
routinely used in these studies. During the 
course of the investigation it was found that 
if the enzyme preparation were allowed to age 
for ten hours at either 0° or 30° C. approxi- 
mately one half of the "apparent" activity was 
lost. The remaining enzymatic activity was 
stable for at least 146 hours at 1-2° C, The 
aged preparation was used in further studies. 
Partial purification of the "stable" car- 
boxylase activity was carried out using 
ammonium sulfate and alumina C, fractionation. 
This resulted in a 10-12 fold purified 
preparation having a specific activity of 
approximately 45 units — mg. of protein 
(units defined by Flavin, et al., loc. cite). 
The reaction products are under investigation 
and will be discussed. 
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METHIONINE AND CYSTINE REQUIREMENTS OF CHINOOK 
SALMON, 1 
Mertz. Western Fish Nutri tion Lab., USFWS, Cook, 
Wash., and Dept. of Biochem., Purdue Univ., 
Lafayette, Ind. 

Chinook salmon 
are unable to synthesize methionine but with a 
generous methionine intake appear able to syn- 
thesize sufficient cystine for growth (J.Nutri- 
tion 63:95, 1957). To determine methionine re- 
quirements, salmon fingerlings were divided 
into lots of 200 fish each, one lot per trough, 
and were fed isonitrogenous diets containing 
various increments of methionine and cystine. 
Weight variations between lots in any one trial 
were minor, average weight of individuals were 
-81, 2.02 or 5.49 gm depending on age of fish 
used. All lots were fed diets containing amino 
acid mix, casein and gelatin with a balance of 
indispensable amino acids similar to whole egg 
protein. All diets contained 40% crude protein, 
and also dextrin, corn of!, vitamins, minerals, 
a-cellulose, carboxymethy!-cellulose and water. 
The percent methionine varied from 0.3 to 1.6% 
cf the dry diet and cystine was present at 0.05 
or 1.0% respectively. Two trials with 0.05% 
cystine failed to show a growth maximum even at 
1.6% methionine content. A final trial with 
1.0% cystine suggests that the methionine re- 
quirement is .5 - .6% of the dry diet. 
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ISOLATION OF A COFACTOR REQUIRED 
FOR COMBINING VIT. B,. TO RECEPTOR 
SUBSTANCES BY INTRINSIC FACTOR (IF). 
Hans J. Hansen* and O. Nea! Miller, Dept. 
of Biochemistry and Nutrition and Metabolism 
Research Laboratory, Dept. of Medicine, 
Tulane University School of Medicine, New 
Orleans, La. 

It was reported (Miller and Hunter, Proc. 
Soc. Exp. Biol. and Med. ,97:863, (1958)) that 
IF containing materials stimulate the solu- 
ble and microsome fractions of homogenates 
of rat liver to combine with vitamin B, .. 
This material has been separated into’two 
components. One factor is the receptor 
substance, presumably protein, and the sec- 
ond is a cofactor, isolated from Wilson Vita- 
min B,.-free Beef Liver Extract. A method 
involvhfy pancreatin digestion followed by ex- 
traction with saturated NaCl and 10% TCA, 
produces a concentrate which is non-dialyz- 
able, stable to heat, dilute acid and base and 
is suitable for in vitro assay for IF. Cofactor 
of higher purify has been prepared from calf 
liver by digesting with — and pancreatin, 
removal of undigested fragments with organic 
solvents, alcohol fractionation and silver pre- 
cipitation. 15-20 fold purification has been 
obtained with yields between 10 and 30%. 
These preparations contain very small 
amounts of biuret positive material. Paper 
chromatography of acid digests show only 
three amino acids to be present. The carbo- 
hydrate components are under investigation. 


2078 
EFFECT OF GLYCINE AND OTHER AMINO ACIDS ON 









Victo: t co"and C. A. Baumann. Dept. of 
Biochemistry, Univ. of Wisconsin, Madison. 
Adult male rats fed 12% of casein plus 


2.5=7.5% of glycine excreted less protein in 
the urine than unsupplemented rats. Glycine 
thus differs from most other sources of 
dietary nitrogen - protein, mixtures of amino 
acids, urea - all of which increase proteinuria 
tely in proportion to their content 
of nitrogen. Bound glycine in the form of 
gelatin did not suppress proteinuria. The 


the same pattern whether glycine was fed or 
ngt, the mobilities corresponding to albumin, 
a*-globulin and B-globulin. Most of 18 other 
amino acids tested increased proteinuria 
according to their N-content, exceptions being 
DL-serine which increased proteinuria greatly, 
and alanine which depressed it somewhat. 
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TECHNIQUES FOR THE DETERMINATION OF ENERGY e BFF 
METABOLISM AND GRAZING BEHAVIOR WITH SHEEP. — § yqnt 
L. E. Harris and Eric Cresswell, Department of Aa} 
Animal Husbandry, Utah State University, Logan, § pes: 
Utah, 1 
At the present time great interest centers nase 
on measures for expressing the energy require- fle 
ments of ruminants. In this connection the vive 
technique of using a modified field pattern the 
tracheal cannula has been established at this pro 
laboratory for calorimetry work in the labora- sei 
tory and field. The technique is based on the ed | 
need to isolate pulmonary exchange from rumen aii 
gases which are particularly voluminous when vidi 
the ruminant is on full feed. The particular eac! 
snags in the use of the face mask are:--the tio 
inability of the operator to prevent the entry the 
of methane into an oxygen spirometer and ob- wit 
viously of the animal to feed. The technique bel 
here used involves the use of tracheal block vit 
introduced at will above a fistula in the tra- ine 
chea, Thus, to the operators order all com- asp 
munications between the trachea and the wit 
pharynx is severed and, therefore, a true pic«- cau 
ture of the oxygen consumption of the animal not 
can be obtained with great facility. The ap- dep 
plication of this technique requires the care- The 
ful conditioning of experimental animals to and 
handling in order that they may be approached ani 
and worked without any psychological disturb- vas 
ances. An improved rangemeter consisting of a tia 
wheel, a measuring device, and a harness, at- and 
tached to a sheep has been worked out to meas- iso 
ure the distance a sheep travels while grazing, bee 
in 
vas 
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LONG TERM NUTRITIONAL EVALUATION OF ACETIN FATS 
IN RATS. Robert S. Harris and Harold C. Hodge.# 
Dept. of Food Technology, Mass. Inst. Tech., 
Cambridge and Dept. of Pharmacology, Univ. of 
Rochester School of Medicine and Dentistry, 
Rochester, N. Y. 

Food fats with improved plastic properties 
can be produced by partial substitution of the 
fatty acids in triglyceride molecules by acetic 
acid. The resulting "acetin" fats are mixtures 
of triglycerides containing zero, one and two 
acetic acid groups in varying proportions. Four 
acetin fats containing (1) 45% mono- and 35% di- 
acetin, (2) 40% mono- and 8% di-acetin, (3) 90% 
di-acetin and (4) 90% mono-acetin, were fed in 
comparison with (5) a 9:1 mixture of partially 
hydrogenated soybean-cottonseed oil of similar 
long-chain fatty acid composition, to groups of 
100 weanling rats at a 15% level in a nutrition- 
ally adequate diet. Representative groups were 
autopsied after 6, 12, 18 and 24 months and 
submitted to chemical and histological study. 
Three generations of rats were also produced 
with rats maintained on each of these diets. 
The body weight gain, efficiency of diet and 
fat utilization, mortality, blood, urine and 
body fat composition, skeletal growth, organ 
weights, histopathology, fertility, reproduc- 
tion, lactation of all groups were the same. 
These acetin fats were judged to be wholesome 
and harmless. 
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EFFECT OF HIGH LEVELS OF PROTEIN AND OF INDI- 
VIDUAL AMINO ACIDS IN VITAMIN Bo DEFICIENCY. 

, M. Hartman and L. P. Dr - Dairy Cattle 
Research Branch, U. S. Dept. of Agriculture, 
Beltsville, Md. 

Vitamin By deficiency in young rats, as re- 
flected in subnormal growth and failure to sur- 
vive, was intensified when the protein level of 
the ration was increased from 25% to 65%. Soy 
protein (supplemented with methionine) and ca- 


ed death and allowed nearly normal growth. The 
gino acids present in casein were tested indi- 


each to the basal B)o-deficient 257% protein ra- 
tion in an amount physiologically equivalent to 
the content in 40% of this protein, with or 

without a supplement of B12. Growth depression 
below that with the basal ration resulted only 


ine, valine and threonine. The depression with 
aspartic acid was due to the D-form and B,> was 
without effect. That with isoleucine was 

caused by the L-isomer; the effect of B,, has 
not yet been tested. By did not prevedt the 
depressive effect of DL-,L-, or D-methionine. 
The D-form of serine appeared to be quite toxic 
and the toxicity was not prevented by the vit- 


was normal when B,> was fed. The vitamin par- 
tially prevented the depression with DL-valine 
and completely that with DL-threonine; the L- 
isomers of these two amino acids have not yet 
been tested. Proline caused a slight increase 
in the growth rate on the basal ration when Bj2 
was absent but not when it was present. 


2082 
ACTIVITY OF D-SORBITOL ON THE GROWTH OF RATS 
DEFICIENT IN PYRIDOXINE, VITAMIN » BIOTIN 
OR PANTOTHENIC ACID. F. * 

Ve * 

8, * +, Research and 
Development Division, Smith Kline and French 
laboratories, Philadelphia, Pa. 

Morgan and Yudkin st 180, 543, 1957), 
Greenberg, et al. (Nature 100, 1401, 1957) have 
demonstrated in rats and Chow, et al. (Am. Je 
Glin. Nutrition 6, 30, 1958) in humans that D- 
sorbitol exerts a beneficial effect on vitamin 
Metabolism. The present report is an extension 
of the earlier investigations on the vitamin- 
sparing action of D-sorbitol. Diets containing 
10 per cent D-sorbitol were fed for ten weeks 
to groups of rats deficient in pyridoxine, 
Pentothenic acid, vitamin Bjo or biotin. This 
level of D-sorbitol significantly improved 
toward normal the growth and general appearance 
of rats fed pyridoxine-deficient or pantothenic 
acidedeficient diets. Under similar experi- 
mental conditiens 10 per cent D-sorbitol in the 
diet did not appear to improve the growth of 
rats fed diets deficient in vitamin Byo or in 
rats made biotin-deficient with avidin. Analy- 
sis of liver and cecal contents for vitamin Bg 
levels in pyridoxine-deficient sorbitol-supple- 
mented rats indicate that more vitamin Bg was 
Present in the liver and in the cecum than in 
the same organs of pyridoxine-deficient rats 
not fed sorbitol. 





sein gave similar results. Vitamin B)2 prevent 


vidually, in either the DL- or L-form, by adding 


with aspartic acid, isoleucine, methionine, ser- 


anin; growth with the L-isomer was depressed but 
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DIETARY FACTORS INFLUENCING LIPOGRANULOMA. 


*. Distillation Products Ind., 

Div. of Eastman Kodak Co., and Pathology Dept., 
Univ. Rochester, Rochester, N. Y. 

Lipogranuloma, a foreign-body type reaction 
in fat cells, has recently been reported in 
rats fed high dietary levels of satd. fat such 
as palmitic or stearic acid, ethyl stearate, 
fully hydrogenated lard, or monoglycerides or 
acetylated monoglycerides made from fully 
hydrogenated lard (Am. J. Path. 34:263, 1958; 
P.S.E.B.M. 98:347, 1958). In general, rapid- 
ity of appearance and severity of the lesion 
were proportional to absorbability of the fat. 
In an experiment to determine reversibility of 
the lesion, saturated fat was removed from the 
diet after 6 to 10 months and 20% corn oil was 
added. The lesion gradually disappeared dur- 
ing the next 3 to 6 months. To determine the 
proportion of unsatd. fat necessary to prevent 
the reaction, other rats were fed for one year 
with diets containing 35% fatty acids. Un- 
satd. fatty acid ranged from 0 to 75% of total 
fatty acid. Under these conditions, the re- 
action did not appear when unsatd. fatty acid 
was 50% of total fatty acid but appeared oc- 
casionally when it was reduced to 38% of total 
fatty acid. Associated with dietary production 
of the lesion was a decrease in the Ip value of 
depot fat. The borderline value below which 
the lesion appeared was about 65. Reversal of 
the lesion by feeding unsatd. fat was preceded 
by a rapid rise in Ip value of depot fat. 


2084 
METABOLISM OF SOME CAROTENOIDS IN THE RAT, 
Edward G. High, Winston M. Bryant“ and Noah Ee 
8, Jr. Dept of Biochemistry, Meharry Med. 
College, Nashville, Tenn. 

The influence of lutein and lycopene on the 
metabolism of carotene and vitamin “ in the rat 
has been reported (High and Day, J. Nutrie 43: 
245, 19513 loce cite 48: 369, 1952). These in- 
itial studies have been extended to include 
several other non-provitamin 4 as well as some 
provitamin A carotenoids. Both the visible and 
infrared absorption spectra and color photo- 
micrographs of the pure crystalline pigments 
were prepareds however, these results will be 
reported elsewhere. Weanling albino rats were 
made vitamin A-deficient and they were supple- 
mented daily with different amounts of the caro- 
tenoids dissolved in cottonseed oil. During the 
supplementing period feces of rats were collect- 
ed and analyzed for both the influence of the 
carotenoid on the absorption of carotene and the 
absorption of each carotenoid investigated. In 
the case of provitamin 4 carotenoids, vitamin A 
analysis was made on liver and kidney tissues. 
The open chain carotenoids, lycopene and bixin, 
were least absorbed while the hydroxy carote- 
noids, lutein, cryptoxanthin and capsanthin ex- 
hibited the greatest absorption. The fecal ex- 
cretion of the carotenoids was not a function 
of the concentration of the substance fed. Based 
on vitamin A deposition, capsanthin as well as 
lutein was antagonistic to carotene metabolism. 
The significance of these result s will be dis- 
cussed. (Supported in part by a research grant 
from the Natl. Science Prin.) 
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2085 
BIOCHEMICAL CHANGES ASSOCIATED WITH UNDER- 
NUTRITION IN THE MINIPIG. Russell Hilf», 
A. B. MacDonald*, R. Adachi*¥, G. mckfeldt* 
and Doris Howes Calloway, Qu ster Food 
and Container °9 cago, Ill. 

Previous studies in the miniature pig 
indicated an alteration in cholesterol-lipid- 
lipoprotein metabolism was induced by a "mtri- 
tionally poor" diet. To elucidate the effect 
of underfeeding, a human type diet was fed to 
two groups of minipigs: I) fed ad libitum and 
II) restricted to half the weight gain of I. 
Serum cholesterol levels were elevated 
immediately, I returning to initial level at 8 
weeks while II contimed to be higher than I 
throughout the study. A similar result was 
obtained with serum phospholipids, although I 
levels contimed to decrease to 70% of initial 
values. Cholesterol/phospholipid ratios were 
essentially similar for the first twelve weeks 
of the study, after which time I began to 
exhibit slightly higher values. Paper electro- 
phoretic separation of lipoproteins was 
performed with results as follows: alpha lipo- 
proteins initially increased, II remaining 
higher than I; beta lipoproteins, no difference; 
and non-migrating lipid material, I higher than 
II. Alpha/Beta ratios showed greatest increase 
in II and remained higher than I. Serum 
protein electrophoresis showed no difference 
between groups. Lipoproteins, fractionated by 
electrophoresis, were analyzed for cholesterol 
and phospholipid distribution in alpha and beta 
components. These results, along with other 
tissue studies, will be discussed in relation- 
ship to arterial degeneration. 





2086 
EFFECT OF CALCIUM AND PHOSPHORUS ON SUSCEP- 
a OF CHICKS TO THE LYMPHOID TUMOR, 
RPL 12. 


its with simplified corn 
meal and practical diets on the susceptibility 
ef chicks to transplanted lymphoid tumor, 
RPL 12, showed that the simplified diet great- 
ly increased susceptibility to this tumor. 
The calcium and phosphorus levels of the sin~ 
plified diet were higher than these of the 
practical diet. When fish meal was added to 
the simplified diet the susceptibility was 
increased unless the calcium and phospherus 
were held censtant. In another experiment 2, 
k, 6, 8, and 10% defluerinated rock phesphate 
was added te the simplified diet and fed to 
greups of approximately 0 chicks each. At 
six days of age the chicks were inoculated 
with a suspension of tumor cells. Fifteen 
days later the % mortality was 32.5, 60.5, 
52.5, 68.h, and 61.1, respectively. The % 
feund te be negative fer the presence of the 
tumer was 37.5, 13.1, 15.0, 728, and 8.6, 
respectively. The lower levels of defluori- 
nated phesphate did not affect the bedy weight 
ef the chicks. These results indicate that 
calcium and/or phosphorus increases suscep- 
tibility ef chicks to this tumer. 
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TOCOPHEROL REQUIREMENTS OF MAN,.. 
M. K. Horwitt. Biochemical Research Lab,, 
Elgin State Hosp., Elgin, Illinois and Dept, 
of Biological Chem., Univ. of Ilinois College 
of Medicine, Chicago, Illinois. 

Preliminary analyses of data obtained 
during a five year controlled study of human 
tocopherol needs have produced the following 
tentative conclusions: (1) The tocopherol 
levels of tissues can be related to the amounts 
of oxidizable lipid consumed. (2) The 
feeding of an unsaturated lipid which has been 
slightly oxidized to remove tocopherol quite 
unexpectedly produced gastrointestinal 
erosions that were diagnosed as peptic ulcers 
and which responded to treatment. (3) The 
recovery of erythrocytes in their response to 
the peroxide hemolysis test when 60 mg. of 
a-tocopherol acetate are given daily lags 
behind the more rapid return of plasma 
tocopherol to pre-experimental levels. (4) 
The administration of 200 mg. of D-a- 
tocopherol acetate produced a small but 
significant increase in reticulocytes in those 
experimental subjects whose hemoglobin 
levels were 13.0 gm. per cent or less, 


2088 
SOME FACTORS EFFECTING THE PLASMA AND ADRENAL 
CHOLESTEROL IN RATS. J.M, Hsu”, A. Willer*, 
S. Yeh* & B.F. Chow. V.A. Hosp. and Johns Hop- 
kins Univ., Balto. 

The levels of plasma and adrenal cholesterol 
(chol.) may be altered by (a) age and certain 
dietary factors such as (b) chol. intake (c) 
dietary fat content and (d) proteins. (a) age: 
weaning rats were fed on a stock diet and saci- 
ficed at the age of 31(6)*, 76(6), 183(12) and 
795(7) days. We found no variation of the pla 
ma chol. with age, but the values of adrenal. 
chol. were different, being 1.0640.19, 3.21402, 
3.6840.41 and 2.8040.31 mg % for animals with 
the resp. age groups. (b) Chol. intake: 12 mals 
(1 yr.) were kept on a casein-sucrose diet for 
4 wks. and cont. on the same diet, but supple- 
mented with 1.5% chol. for 3 wks. Rats receiv 
ing dietary chol. for 1 wk. produced this incr, 
of plasma chol. from 66.144.1 to 88.344.9(11) 
mg % which disappeared aft. 3 wks. feeding. (c) 
Fat: Male rats (2-2.5 mos.) were given 20% 
casein diet contg. dif. amts. of corn oil (0, 
5 and 20%). After 4 wks. feeding, the plasm 
chol. was higher in rats fed 20%, than rats 
kept on a diet contg. 0 or 5% corn oil. (d) 
Proteins: Rats receiving casein diets(20%) had 
higher levels of both plasma and adrenal chol. 
(7844.3, 3.540.29 mg %2(10)), than those of ani- 
mals offered wheat and corn (62.346.1,2.840.31 
mg %(7) or soy bean (67.1+1.8,2.640.41 mg % (8)) 
as the sole sources of dietary proteins. 


*numbers in parenthesis denotes number of rats 
used. 
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COMPOSITION OF SERUM CHYLOMICRONS AFTER 
INTRAVENOUS INFUSION OF FAT EMULSION (LIPOMUL). 
J. M. Iacono, John F. Mueller, and Lucille P. 
fendel (intr. by Carl J. Koehn) Depts. of 
flochemistry and Medicine, University of 
Cincinnati, Cincinnati, Ohio. 

Blood samples were taken from healthy 
human subjects at 0, 2, and 4 hours post- 
infusion of a fat emulsion (Lipomul). The 
results showed that protein became associated 
with infused fat emulsion in about the same 
mount as eaten fat, suggesting that protein 
taken up by the particulated lipid can be a 
serum protein. The amount of protein in 
chylomicrons from samples taken at the end of 
infusion ranged from 0.9 to 1.2% of total fatty 
acids. It was noted further that cholesterol 
became a part of the infused chylomicrons; the 
mean value for cholesterol at the end of the 
infusion was 2.0%, with a slight increase to 
3.1% 4 hours post-infusion. The average amount 
of phospholipid in the samples at the end of 
infusion and 4 hours post-infusion was 2.6 and 
3.1%, respectively. In one instance where fat 
ewlsion was administered intragastrically and 
intravenously to the same two subjects, little 
difference was seen in chylomicron composition 
by either route to administration of pooled 
samples taken at the end of infusion and at 4 
hours. The data strongly suggest that except 
for the addition of small amounts of protein 
and cholesterol, and perhaps even smaller 
amounts that the infused fat emulsion leaves 
the bloodstream essentially intact. 
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METABOLIC PATTERNS PRODUCED IN RAT ADIPOSE TIS- 
SUE BY VARYING INSULIN AND GLUCOSE CONCENTRA~ 
TIONS, B,. G. Jeanrenaud” and A. E. Renold 
(Intr. by E. P. Joslin), From the Baker Clinic 
Research Laboratory and Dept. of Medicine, Har- 
vard Medical School, Boston, Mass. 

Insulin added in vitro has been shown to 
stimulate the oxidation of and lipogenesis from 
both C-1 and C-6 of glucose, However, whereas 
the ratio of lipogenesis from C-l to that from 
C-6 remained the same (about 0.6) with and with- 
out insulin, the ratio of C02 from C-l to that 
from C-6 was 3 in the absence and 12 in the 
presence of maximal insulin concentrations. 
Glucose concentration in these experiments was 
20 mM/L. (J. Biol. Chem. 233, 273, 1958). Glu- 
cose uptake, the oxidation of glucose C-1 and 
C-6, and lipogenesis from glucose C-1 and C-6, 
have been measured in epididymal adipose tissue 
from 24 normal rats, in the presence of 0, 102, 
5 x 102, and 10 microunits of insulin per ml. 
Glucose-1-c14 and glucose-6-C** concentrations 
were 1,25, 5, 20, and 80 mM/L, Eight pieces of 
adipose tissue were obtained from each animal. 
Increasing the concentration of glucose (with 
the insulin concentration constant) or increas- 
ing the concentration of insulin (with the glu- 
cose concentration constant) resulted in in- 
creased glucose utilization and in similar 
changes in the lipogenic and oxidative ratios 
of C-l to C-6 of glucose. These findings again 
Suggest that the effects of insulin on adipose 
tissue are primarily the result of increased 
translocation and/or phosphorylation of glucose. 
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OF A PRUDENT DIET ON THE SERUM CHOLESTE- 
ROL OF 58 NORMAL WEIGHT MEN AGED 50-59: A 6-MO. 
ATION. By and 
ject, Bur. 


Us scchex*, Coronary i 
trition, Dept. of Health, New York City. 


Benehmark serum cholesterol levels of over 
200 free-living men, aged 50 to 59, were estab- 
lished. As of Nov 1, 1958, 56 normal weight men 
of this group had been followed while on a pru- 
of calories 


limited to not more than 15% of total calories, 


chelerterol levels, showed 20 men in the upper 
1/3 (270 mg& and over), 19 in the middle and 19 
in the lowest 1/3 (under 230 mg.%). Initially, 
the cholesterol «a of these 5 vere 
300, 251 and 203 mg.% respectively. After 6 mos 
on the diet, these levels were 252, 226 and 189 
mg.% respectively. The decreases in the serum 
chelesterol from the benchmark levels in the 
upper ard middle tertiles were statistically 
significant beyond the 1% level. The lowest ter- 
be jast failed to reach significance at the 
level. 


2092 
THE BALANCE OF NEUTRAL AND ACID 
STEROIDS IN MEN ON BUTTER AND SAF- 
FLOWER OIL DIETS. Z. Kaleta¥, J. T. 
Anderson, F. Grande and A. Keys* Lab. 
Physiological Hygiene, U. of Minn., Minne- 
apolis and Hastings State Hospital, Minnesota. 
During alternating 18-day periods 6 middle- 
aged men ate a diet constant except for ex- 
change of 100 g. daily of butterfat (B) and 
safflower oil (S). In the last 4 days of each 
period serum lipids and fecal lipids and bile 
acids were measured. In comparison with S 
diet values, on B diet serum cholesterol and 
phospholipid averaged 56 and 52 mg. % higher 
while fecal excretions of bile acids, total un- 
saponifiable and digitonin precipitable un- 
saponifiable matter fell by 100, 330 and 220 
mg./d. Fecal total lipid and serum trigly- 
ceride showed no significant changes. Assum- 
ing total steroid derivatives excreted equals 
intake plus cholesterol synthesis (steady state), 
cholesterol synthesis averaged 800 mg. /d. 
higher on S than on B diets. It is concluded 
that butterfat decreases and safflower oil in- 
creases steroid derivative excretion thereby 
producing the observed serum cholesterol 
difference. 
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THE NATURE OF THE "STREPOGENIN" REQUIREMENT OF 
LACTOBACILLUS CASEI. to Kihara* and Esmond 
e v. of ornia, eley. 
™ Tn most available synthetic media, rapid 
growth of Lactobacillus casei from small inoc- 
ula occurs only when partial digests of protein 
are present. Various complex peptides partially 
replace such digests (Merrifield and Woolley, 
J-Am.Chem.Soc. 78:358, 1956), but non-peptidic 
Substances including spermine, spermidine, ura- 
cil, ascorbic and guanylic acids also are par- 
tially effective under appropriate conditions 
(Kihara and Snell, Proc.Nat.Acad.Sci. 43:867, 
1957). In instances previo examined (cf. 
Kihara and Snell, J.Biol.Chem. 212:83, 1955) 
peptide re 8 result from reduced avail- 
ability of certain free amino acids and can be 
eliminated by supplying these in suitably in- 
creased amounts. In the presence of the non- 
peptidic supplement described above, the peptide 
"requirement" of L. casei was essentially elimi- 
nated by a suitable of cysteine, gluta- 
mine and serine. The rate of growth in the 
presence of this supplement surpassed that per- 
mitted by a tryptic digest of casein. Cysteine, 
glutamine and serine could be replaced by small- 
er amounts of a mixture of simple peptides that 
supplied these amino acids. Stimulation of 
growth of L. casei by peptides thus conforms to 
the pattern observed previously in other bacte- 
ria; the requirement for complex peptide is 
apparent only, and results from the fact that 
availability of several, rather than only one, 
of the free amino acids of the basal medium 
restricts the rate of growth. 
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THE EFFECT OF HIGHLY EFFICIENT AMINO ACID DIETS 
ON INDIVIDUAL AMINO ACID REQUIREMENTS. G, J. 
Klain*, H. M. Scott, and B. Connor Johnson. 
Dept. of An. Sci., Univ. of Ill., Urbana, Ill. 

Using an amino acid mixture containing the 
essential amino acids for the chick and glu- 
tamic acid to supply the remainder of the N re- 
quirement, the requirements of the individual 
amino acids were determined (P.Sci.37:976, '58). 
This diet gave optimum daily gain of 7-8 gm and 
a feed efficiency of .5 from 7-l14th day of age. 
Arginine and lysine requirements were 1.08 and 
1.00%. However, it was found (P,Sci.37:1218, 
'58) that the arginine requirement was greatly 
increased when an amino acid mixture simulating 
casein was used at a 30% protein equiv. level 
instead of our requirement mixture. To estab- 
lish whether this was specific for arginine, or 
was a general phenomenon, an amino acid diet 
was used based on our amino acid requirements 
but with all amino acids increased over 2-fold 
(lysine now 2.17, arginine 2.34) to approximate 
the levels in 30% casein and including alanine, 
aspartic acid, serine and proline (required for 
gains and feed efficiencies obtainable). On 
this diet the daily gain was 10-12 gm and the 
feed efficiency .8. However, with arginine fed 
at the "required" level of 1.08% the gain was 
6-7 gm and feed efficiency .53; for lysine fed 
at 1.00%, the gain was again 6-7 gm and the 
feed efficiency .5. These data indicate that 
the values for individual amino acid require- 
ments have real meaning only when the diet is 
adequate in all other amino acids and when they 
are present in a ratio promoting maximum gain 
and efficiency. 


532 









2095 4 
EFFECT OF VARIOUS AMINO ACIDS ON SERUM CHOLES. 
TEROL LEVELS IN CHICKS. M. Kokatnur*, G. 
Klain*, D. Snetsinger* A. erow 
H. M. Scott . Depts. of Food Technology 
Animal Science, Univ. of Illinois, Urbana, 

Day-old chicks were kept for one week ona 
basal diet containing an adequate amount of 
protein supplemented with amino acids, vitaming 
and minerals. The birds were then weighed ang 
divided into various groups. The chicks were 
fed diets in which nitrogen was supplied either 
by a mixture of pure amino acids or intact 
protein (soybean oil meal). The treatments 
contained various kinds and amounts of pure © 
amino acids to study the effect on serum : 
cholesterol level. At the end of the experi« 
mental period the chicks were weighed and 4-§ 
ml. blood was obtained by heart puncture for 
serum cholesterol determination. The results 
were evaluated on statistical basis. The 
results indicated that addition of L-arginine 
caused a significant decrease in cholesterol 
level. Addition of single amino acids such ag 
DL-serine, L-aspartic, DL-alanine, and 
L-proline did not cause a significant change ip 
serum cholesterol levels. However, L-aspartic 
acid was observed to be complimentary to 
DL-serine. These two acids given in combina- 
tion showed a significant decrease in 
cholesterol level. Supplementation of L-lysin 
above the adequate level indicated an elevatin 
effect on serum cholesterol. The results see 
to indicate that the right proportion of amino 
acids in protein is an important factor in 
normal cholesterol metabolism. 


2096 


DIETARY TETRACYCLINE ANTIBIOTICS AND SERUM 
MINERAL LEVELS OF SHEEP FED A REPORTED 
CALCULOGENIC DIET. H. O. Kunkel and Joe D. 
Robbins (intr. by Carl M. Lyman). Dept. of 
Biochemistry & Nutrition, Texas Agr. Expt.Sta., 
College Station. 

The reduction in the incidence and the de 
velopment of urinary calculi by dietary chlor- 
tetracycline (Packett, Watkins, and Kunkel, 
Proc. Soc. Exp. Biol. Med. 97:860, 1958) has 
reemphasized the possibility that dietary an- 
tibiotics can affect mineral metabolism in 
ruminants. Fifty wether sheep were fed a re- 
ported calculogenic diet (Lindley et al., J. 
Animal Sci, 12:704, 1953) consisting of oats, 
oat straw, wheat, linseed meal, molasses with 
added vitamin A and 2.4% KjHPO,. Chlotetracy- 
cline was fed to 2 groups of 18 lambs each at 
levels of 10 and 20 mg. antibiotic per lb. of 
feed. Oxytetracycline was fed to 10 lambs at 
a level of 10 mg. per 1b. feed. Serum mag- 
nesium after 114 days was significantly lowered 
by dietary chlortetracycline. Serum calcium 
was, in turn, significantly higher in lambs 
receiving chlortetracycline in the diet. Ox- 
tetracycline, however, did not appear to alter 
the calcium and magnesium relationships. Serum 
phosphorous, potassium, and sodium were not 
affected by antibiotic treatment. Only small 
calculi accretions occurred in the kidneys of 
the lambs. The incidence of accretions was not 
related to the mineral constituents of the ser 
nor to the antibiotic treatment. 
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ADULT SWINE. cee fone, Bechet R. 
Bernard*, R. Intz e ° ° ° 
° te of tion, 
fell University, Ithaca, WN. Y. 
Differences between man and a variety of 
enimals have been noted by sever- 
al laboratories in blood cholesterol responses 
to dietary alterations. Sows 3 to 7 years of 


parallel results that have been reported 
human subjects. Mixed foods duplicating 
ingredients employed in a human nutrition 
and a highly purified diet have been 

yeed. All types of fat have resulted in eleva- 
ted serum cholesterols, but with the character- 
istic gradation from the most saturated down to 
the most unsaturated. Both diets gave qualita- 


i 


ly caused higher cholesterol values than the 
purified diet. Protein (unsupplemented isolat- 
ed soybean protein) at levels from 5 to 14% of 
the diet did not influence the serum choles- 
terol response to low fat, butterfat or corn 

. When protein deficiency was obviously 

by feeding a protein-free diet choles- 
response to corn oil was not affected, 
the hypercholesteremic effect of feeding 
tallow was exaggerated. 


eape 
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ENHANCEMENT OF CALCIUM ABSORPTION BY LACTOSE. 
E,W, Lengemann*, RH. Wasserman, and C.l. Comare 
Lab, of Radiation Biology, N.Y. State Vet. Coll, 
Cornell Univ., Ithaca, N.Y. 

The influence of lactose upon calcium absorp- 
tion was studied introducing solutions con- 
taining Ca45 or Sr85 into the digestive tract 
of the rat and subsequent measurements of the 
radioisotope content of the femurs. Lactose en- 
hanced the absorption of oral doses of calcium 
whether administered as chloride, lactate, glu- 
conate, or acetate. The lactose effect was 
about the same for the various salts; Sr05 ab- 
sorption was increased more than that of Ca‘5, 
Many sugars or sugar derivatives were found to 
be capable of increasing calcium absorption. 
Glucose and galactose, hydrolytic products of 
lactose, however, were not able to reproduce 
the effect of lactose, Lactose increased ab- 
sorption both in the presence and absence of 
vitamin D, The greatest absorption of calcium 
took place from the duodenum and jejunum with 
lactose enhancing the process by a factor of 
1,5. Absorption from the ileum was about one- 
fourth that of the other parts of the small in- 
testine and lactose increased this by a factor 
of 4, Injection of the test solution directly 
into the ileum showed absorption of calcium to 
be complete in 30 minutes; in the presence of 
lactose absorption continued over a 2-hour peri- 
od, Neither neomycin nor sulfadiazine stopped 
the enhancing effect of lactose which suggests 
that the lactose mechanism is not dependent 
upon bacterial fermentation. 
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AMINO ACID REQUIREMENTS FOR MAINTENANCE IN THE 
ADULT ROOSTER. II. THE REQUIREMENTS FOR GLUTAMIC 
ACID, HISTIDINE, LYSINE, AND ARGININE. Gilbert 
A. Leveille* and Hans Fisher. Dept of Poultry 
Science, Rutgers Univ., New Brunswick, N. J. 
The requirements for L-glutamic acid, L-hist- 
idine, L-lysine, and L-arginine for the mainten- 
ance of NW balance in the adult rooster have beer: 
determined. A free amino acid diet patterned 
after the amino acid composition of whole egg 
protein and supplying 280 mg/N/kg body wt/day 
was used. The previously reported energy 
requirement for the maintenance of N balance on 
such a diet (120 Cal/kg/day) was supplied. 
Glutamic acid and histidine were found to be 
non-essential for maintenance in the adult 
rooster. The replacement of either amino acid 
by an isonitrogenous amount of glycine did not 
alter the N balance. The requirement for lysine 
was found to be very close to the amount 
supplied by the complete diet (117 mg/kg/day). 
An isonitrogenous substitution of glycine or 
glutamic acid for lysine resulted in an 
increased N excretion and therefore a less 
positive N balance. Arginine was found to be 
essential for maintenance in the adult rooster. 
Any reduction in the amount of arginine supplied 
by the complete diet (121 mg/kg/day) resulted 
in an exponential inereacg in N excretion 
(y = 385-2.436 X # 0.009X* where X and y are N 
intake and N excretion in mg/kg/day respect- 
ively). The minimal arginine intake required 
for N equilibrium by means of this equation was 
found to be 54 mg/kg/day. 
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AVAILABILITY OF THREONINE FOR HUMAN SUBJECTS. 
Hellen Linkswiler, Hazel Metz Fox, Foggy Coed 
(Intr. by May S, Reynolds). Department of Home 
Economics, University of Nebraska, Lincoln. 

Two studies were conducted to determine the 
effect of the total nitrogen intake on the re- 
quirement for and the utilization of threonine 
from corn. In the first study 11 young women 
were studied over a period of 1,0 days while 
consuming a semi-synthetic diet containing 10 
gm nitrogen, and in the second study 7 women 
and one man were studied over a period of 52 
days while consuming a similar diet that con- 
tained 6 gm nitrogen, The level of threonine 
was decreased progressively from 600 to 173 m 
per day. The subjects received in alternate 
periods equal amounts of purified threonine 
and threonine in corn, The mean nitrogen 
balance of the subjects receiving 10 gm of 
nitrogen was positive on an intake of 600 mg 
threonine but was negative on intakes of 260 
and 173 mgs; whereas, the mean nitrogen balance 
of the subjects receiving 6 gm nitrogen was 
negative at all levels of threonine intake, 
Threonine from corn was as well utilized as 
synthetic threonine, using nitrogen balance as 
the criterion of comparison, 

















Lushbough 
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THE EFFECT OF HEAT TREATMENT ON AVAILABILITY OF 
LYSINE FROM MEAT. C. H. Lushbo 
Chutkow,* Barbara S. Heller* and B. S. Schwei- 
gert. American Meat Inst. Fndn. and Dept. of 
Biochemistry, Univ. of Chicago, Chicago, Ill. 
The growth response of weanling rats fed a 
basal ration adequate in all required nutrients 
except lysine [J. Nutrition, 49:277(1953)] was 
measured for animals receiving graded supple- 
ments of L-lysine, and compared with weight 
ins observed in animals fed beef round, ham 
mm or lamb leg, subjected to various 


heat treatments. Meats were substituted for 


sucrose to provide 80 mg or 160 mg lysine/100 gm 


ration, as determined by microbiological assay. 
In meats roasted to 60°C, small, but not signif- 
icant reductions in lysine availability were ob- 
served, compared to fresh meat samples. Further 
small but not significant decreases occurred in 
meats roasted to 80°C, while autoclaving for 16 
hr at 120°C led to significant decreases in ly- 
sine availability for each of the meat cuts 
tested. Microbiological assays showed that the 
lysine content of each of the meat cuts was un- 
affected by heat treatment, when expressed as 
percentage of lysine in the crude protein. Thus, 
heat treatment of meat appears to reduce the 
availability of lysine for the rat, and the 
amount of “unavailable” lysine present is re- 
lated to the severity of the heat treatment. 


2102 


EFFECT OF DIETARY PROTEIN ON BLOOD SERUM CHOLES- 
TEROL IN MEN CONSUMING MIXED DIETS. Ruth N. 
Iutz*, R. H. Barnes, Eva and H. H. Will- 
iams. Depts. of Food and Nutrition and Biochen- 
istry and Nutrition, and the Graduate School of 
Nutrition, Cornell University, Ithaca, N. Y. 
aga from Northeast Regional Project, 

37). 

Because of the speculation concerning the re- 
lationship between dietary protein and blood 
serum cholesterol levels in man, a 10-week con- 
trolled diet study was undertaken with 10 adult 
males. After a period of 4 weeks during which 
all subjects consumed a mixed diet containing 
105 grams of protein daily, 5 of the subjects 
were fed a diet containing 160 grams of protein 
for 6 weeks while the others ingested 60 grams 
of that mutrient. Throughout the study intakes 
of mixed fat were constant (approximately 37% 
of total calories) and caloric adjustments were 
made with carbohydrate foods. Insofar as 
possible, the subjects received comparable 
amounts of the other nutrients. Weekly examin- 
ation of blood lipids revealed no consistent 
differences between the groups, or between 
periods within either group, in serum levels of 
free and total cholesterol, phospholipids and 
total lipids. Under the conditions of this 
experiment dietary protein levels of 84, 15 and 
23% of total calories maintained similar lipid 
levels in young male adults. 
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ey 
INVESTIGATIONS ON THE MECHANISM OF THE PANCREMS 
STIMULATING ACTION OF UNHEATED SOYBEAN ANTI- — 


TRYPSIN IN THE RAT. 2 t- eame 
R. Okey). Dept. of Nu 
Univ. of Calif., Berkeley. 


A previous report (Lyman and Lepkovsky, J, 
Nutr., 62, 269 (1957) has demonstrated that thy 


antitrypsin of unheated soybean stimulates 
secretion of trypsin, amylase and ‘lipase fra 
the rat pancreas in amounts: 3-4 times that 
normally produced by dietary means. An inves- 
tigation into the mechanism of this effect wag 
made by determining the enzymes in the pancreas 
and intestinal contents of rats at intervals 
following the ingestion of specific diets. Re 
sults showed that the antitrypsin stimulated 
the pancreas, specifically, and was still ef- 
fective when neutralized with an excess of 
trypsin. Crystalline antitrypsin (10 mg/rat) 
injected I.V. into rats failed to elicit any 
pancreatic response, Atropinization preceding 
feeding did not inhibit the response. Injec- 
tion (I.V.) of an extract of serum from raw 
soybean fed rats produced a depression of the 
pancreatic enzymes. The extent was less than 
that produced by the antitrypsin when fed oral- 
ly. From these data, it is concluded that de- 
pression of intestinal trypsin is not the main 
initiating factor for the pancreatic hyperse- 
cretion, but that the antitrypsin or some re- 
lated complex acts as a specific stimulating 
agent through mechanisms that are not primarily 
under nervous control, 
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COMPARISON OF LEUCINE -ISOLEUCINE 
DETERMINATIONS BY MICROBIOLOGICAL 
ASSAY AND COLUMN CHROMATOGRAPHY, 
M.P. Macapinlac* and W.N. Pearson, Div. of 
Nutrition, Dept. of Biochem., Vanderbilt Med, 
Sch., Nashville, Tenn. 

Antagonism between leucine and isoleucine 
might influence the accuracy of their micro- 
biological assay especially in corn which has 
a high leucine-isoleucine ratio. The presence 
of substances in the hydrolyzates other than 
the amino acid being assayed may also influ- 
ence growth and thus invalidate data. These 
possibilities have been studied in casein, corn, 
and green peas using Dowex 50 column chro- 
matographic values as reference standards. 
L. mesenteroides 8042 assay of these amino 
acids after separation from hydrolyzates by 
paper chromatography gave values similar to 
those obtained by assay of whole hydrolyzates. 
Addition of the remainder of the hydrolyzate 
from the chromatogram to standard curves 
did not alter the growth of L. mesenteroides 
but increased the growth of L. arabinosus 
8014. Assay values obtained with L. 
mesenteroides were comparable to the 
column chromatographic values. Micro- 
biologic assay (L. mesenteroides) is the 
method of choice for routine assay of food- 
stuffs. 
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PRODUCTION OF ENCEPHALOMALACIA IN CHICKENS FED 
HEATED FATS. chlin, K. A. 
* and R. §. Gordon. Monsanto Chemical 
» St. Louis, Missouri 
Commercially available refined fats were 
aerated at 160-170°C. for 4 days and then fed 
to leweek old chickens. A purified diet con- 
taining 20% of the heated fat was used. In the 
absence of vitamin E or antioxidants, feeding 
heated cottonseed oil resulted in death of 
100% of the birds from encephalomalacia in less 
than 2 weeks. Lower mortality was observed in 
birds fed heated corn oil or peanut oil and no 
toms were found in groups receiving heated 
cod liver oil, wheat germ oil, olive oil, beef 
tallow, or a mixture of oleic and linoleic 
acids. Addition to the diet of 100 I.U. of 
vitamin E per 1b. or 0.05% Santoquin* prevented 
the encephalomalacia., Addition of 10 I.U. vit- 
ain E per 1b. or 0.05% BHT had little effect. 
In vitro "peroxide" formation (as measured by 
the TBA reaction) was detected in livers of the 
affected birds. The saponifiable portion of 
heated cott d oil prod d the disease; the 
unsaponifiable portion had no effect. 





* Registered trademark of Monsanto Chemical 
Company for 1,2-dihydro,-6-ethoxy-2,2,4- 
trimethylquinoline. 
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A NEW HEMORRHAGIC SYNDROME IN RATS AND ITS 
RELATION TO VITAMIN K AND VITAMIN E. Julia B. 
Hackenzie*, Robert C. Strader*, and Cosmo G. 
Mackenzie. Dept. of Biochemistry, University 





Ouring the past two years we have repeatedly 
produced a hemorrhagic disease in young male 
tats fed a diet composed of yeast, casein, 
salts, sucrose, cod liver oi! and lard rendered 
in the laboratory. Hemorrhages in the region 
of the head, extremities, and epididymis are 
frequently seen through the skin. One third of 
the animals die within 10 weeks, usually with 
massive hemorrhage in the brain or in the pleu- 
tal or peritoneal cavities. During this period 
the prothrombin time fluctuates between normal 
and markedly elevated values. However, it is 
always elevated prior to death. The oral ad- 
ministration of d,be¢tocopherol acetate effects 
the syndrome in two ways. It hastens the onset 
of death from hemorrhage and it doubles the 
number of fatalities (70%). This syndrome is 
not prevented by replacing the rendered lard 
with distilled lard, by adding choline or vita- 
min B}2 to the diet, or by replacing the cod 
liver oi] with vitamin A palmitate and calci- 
ferol. Both the hemorrhage and elevated pro- 
thrombin time are prevented when the animals 
are fed vitamin K. The experimental production 
of this disease suggests that it may exist in 
— populations consuming vitamin K deficient 

ets. 





of Colorado School of Medicine, Denver, Colorado. 





Marshall 


2107 
MEASUREMENTS OF THE AMERICAN DIE- 
TARY. G.V. Mann, Georgianna Pearson* and 
Tavia Gordon*. Framingham Heart Study of 
the National Heart Institute and Vanderbilt 
University Medical School, Nashville, Tenn. 
A continuing study has supplied estimates of 
the dietary intakes of 402 adults in the 
Framingham Study. The population is a ran- 
dom sample of persons age 35-65 years ina 
New England town. The method is an adap- 
tation of the interview of Bertha Burke. The 
data were obtained in the period 1957-58, and 
are believed to represent adult life patterns. 
The data are processed by mechanical 
methods. The men consume almost 50% more 
calories than the women but about 43% of these 
come from fat in both sexes. The women av- 
erage 86 gm. of protein/day, the men 122 gm. 
In both sexes 75% of the fat and protein is of 
animal origin. The cholesterol intakes were 
729 and 508 mg. respectively, for men and 
women. The iron intake is higher in men, 
averaging 19.5 mg. /day, while the women 
average 14.2 mg. The ranges were large, 
some women consuming less than 7 mg. of 
iron per day. Aside from iron, the most 
striking sex difference is that of energy value 
of the diets. All these nutrient intakes are 
highly correlated. When nutrient intakes were 
related to three categories of cholesterolemia 
no patterns were seen. 
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EFFECT OF FATS ON BODY COMPOSITION AND SERUM 
CHOLESTEROL OF RATS. M. W. Marshall*, 


H. E. Hildebrand*, J. L. » and 
M. Wmack. Human Nutrition Research Division, 


USDA, Washington, D. C. 

Groups of rats were fed ad libitum either 
stock or purified diets low in fat or similar 
diets with corn oil, hydrogenated vegetable 
oil, or lard added (15% fat). Records of 
weight gains and food intakes were kept until 
the animals were killed when either 200 or 400 
days old. Calorie and N digestibility of the 
diets, N and fat in the livers and in the car- 
casses, and serum cholesterol were determined 
at both age levels. Digestible calorie intake 
(DCI) was calculated for the entire feeding 
period. Level of dietary fat had less effect 
on DCI than did type of fat and type of carbo- 
hydrate; the group of animals receiving 15% 
corn oil with sucrose as the carbohydrate had 
the highest DCI. The % of the calorie intake 


group had the highest level of body fat, but 
was no correlation (r = -0.03) between % 
body fat and serum cholesterol. 
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THE EFFECT OF CHLORPROMAZINE HYDROCHLORIDE (SKF 
NO. 2601-A) ADMINISTERED IN VIVO ON RAT BRAIN 
GLUTAMIC ACID DECARBOXYLASE AND PYRIDOXAL 
KINASE. * . * 

* Vi * 
Semel M. Greenberg. Research and Development 
Division, Smith Kline and French laboratories, 
Philadelphia, Pa. 

The effect of on glutamic 
acid decarboxylase (GAD) was evaluated in brain 
homogenates from rats on a complete or By-defi- 
cient diet. Warburg manometric method was 
used. E¢-deficiency, but not chlorpromazine, 
decreased brain GAD activity. Activation of 
GAD by pyridoxal-5-phosphate was utilized for 
the assay of pyridoxal kinase activity. Under 
the conditions of our experiment, chlorproma- 
zine administered orally or parenterally had a 
significant inhibitory effect on pyridoxal 
Kinase activity in homogenates of brains from 
normal and vitamin By-deficient rats. 
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THE EFFECT OF CHLORPROMAZINE HYDROCHLORIDE 
(SKF NO. 2601-A) ON GROWTH AND METABOLISM OF 
VITAMIN 





B6-DEFICIENT AND NORMAL RATS. Joyce K. 
* John He: : D Pa. s,* 


* Edwi: e UE 





6 aos 


Biwerd J. Ven Lloon,* and Semel M. Greenberg. 
Research and Development Division, Smith Kline 
and French Laboratories, Philadelphia, Pa. 
studies with rats on nutrition- 
‘te diets revealed that SKF No. 


An investigation of the growth-promot- 
ing activity of SKF No. 2601-A in B¢-deficient 
rats revealed that this compound was sparing 
some of the requirements of the rat for this 
vitamin. The growth rate of Bg-deficient male 
and female rats was improved somewhat by 200 mg 
/xg level of SKF No. 2601-A in the diet and was 
significantly improved by 100 mg/kg level of 
the drug in the diet. In comparable B§-supple- 
mented rats none of the three levels of the 
drug: 100, 200, and 400 mg/kg of diet showed 
any effect on growth or food consumption of the 
rats. The increase in growth in B¢-deficient 
rats was paralleled by an increased food 
consumption. Male and female rats on the i- 
deficient diets had elevated urinary creatine/ 
creatinine ratios but the drug at the lower 
levels significantly reduced the creatine/ 
creatinine ratios toward normal. Chlorproma- 
zine at all levels studied prevented the leuko- 
penia observed in Be-deficient female rats and 
tended to restore the weight of organs of both 
sexes of deficient rats toward normal. Chlor- 
promazine caused a slight increase in the By 
content of the livers of deficient rats over 
that found in non-supplemented deficient rats. 
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SODIUM AND POTASSIUM BICARBONATES AND GLYCER 
IN PURIFIED DIETS FOR RUMINANTS. Gennard — 
Matrone, H. A- Ramgey* and J. J. McNeill.® 
Nutrition Sec., North Carolina State College, 
Raleigh. 

Studies of a roughage-free purified diet _ 
containing salts of volatile fatty acids 
(Proc. Soc. Exper. Biol. and Med. 95:731, tie 
1957) show that the Na and K cations associ- 
ated with the acetates were the important _ 
factors of the diet rather than the volatile 
fatty acids per se. Purified diets, previoyg. 
ly found unsuitable, in which glucose and 
starch, triacetin, or cellulose and starch, a 
were substituted for the salts of the volatily 
fatty acids were equal to the volatile fatty 
acid diet when adequately supplemented with iy 
and K cations in the form of bicarbonate. 
Growth of lambs fed another diet containing — 
glycerol with the salts of propionic and 
acetic acids was superior to those fed the 
volatile fatty acids diet. Analysis of rumen 
fluid samples suggested that the Na and K 
bicarbonates with glycerol favored propionate 
fermentation. Examination of the rumen fluid 
revealed a specialized flora of large, gram 
positive streptococci and diplococci for the 
cellulose-free diets. The flora of the : 
cellulose diet more nearly resembled the flo 
of a hay-grain diet. Fermentation gas analysy 
showed C02, CH), and no Ho for all diets. 
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FOLLOW-UP STUDY OF SERUM CHOLESTEROL, 
DIET AND PHYSICAL FINDINGS OF ITALIAW 
AMERICAN FACTORY WORKERS. M.B. McCann# 
M. F, Trulson, and F. J. Stare. Dept, 
of Nutrition, Harvard School of Public 
Health, Boston, Mass. 

A group of Italian American facton 
workers of the B. F. Goodrich Rubber 
Company in Watertown, Massachusetts ar 
being studied. The first report of 18 
men concerning serum lipids, physical 
findings, smoking and dietary habits 
was published in 1958. 

This study presents findings on 16 
of the original group on serum choles- 
terols, weights and physical findings 
after a two-year interval. Data for 
the two periods are compared and a sub- 
sample of 39 were compared for dietary 
data as well. The weights showed no 
significant difference. There were 
ever, some large individual weight 
changes. The mean serum cholesterol 
was slightly lower while the means for 
calories, fat and protein showed no 8 
nificant differences for the two peri- 
ods. Correlations were in the neigh- 
borhood of 0.5 to 0.6. Serum choles- 
terol, obesity, smoking, the use of 
alcohol and family history of cardio- 
vascular disease are discussed. 
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FOLIC DEFICIENCY IN GERM-FREE RATS. £..G. 
- National Institutes 

of Health, Bethesda, Md. 

Sterilized folic-deficient diets containing 
8 or 22% casein were fed to germ-free and con- 
ventional rats and the development of folic 
deficiency was studied by de growth 
rates, hematocrit and white blood cell values, 
and levels of formiminoglutamic acid in the 
urine. It was observed that in germ-free rats 
folic deficiency can be produced with condi- 
tions under which conventional rats can be 
naintained for long periods without symptoms of 
deficiency. Growth rates of germ-free and 
conventional rats were not significantly 
different for about 8 weeks. At this time 
germ-free rats began to lose weight, developed 
parked leucopenia, granulocytopenia and anemia, 
and excreted large amounts of formiminoglutamic 
acid in the urine. Conventional rats continued 
to grow normally and without symptoms of de- 
ficiency. Although 22% casein resulted in more 
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rapid growth than did 8%, the higher protein 
afforded no protection against folic deficiency 
in e rats as it does in conventional 
rats fed sulfa drugs. Administration of folic 
acid to germ-free rats which had become 
deficient restored growth rates and blood 

values and reduced the levels of urinary formi- 
ninoglutamic acid to normal. These data indi- 
cate that in the absence of intestinal bacteria 
the rat has a definite requirement for dietary 
folic acid, which is not needed by the con- 
ventional rat except when subjected to the 
influence of stresses such as sulfa drugs or 


antagonists. 
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A SIMPLIFIED CHEMICAL SCORE FOR THE EVALUATION 
OF PROTEIN FOODS. J,M *, C.G,Rogers* 
DG, C * and J . Dept. of Natl. 


Health and Welfare, Ottawa, Canada. 

Available evidence indicates that, for 
practica] purposes, most protein foods may be 
considered to be deficient in lysine, methio- 
nine, or methionine and cystine. Based on the 
determination of these amino acids, a simplifi- 
cation of Block Mitchells' chemical score 
has been developed. Amino acid content and 
protein efficiency ratios (PER) were determined 
for 43 foods. Each food was assigned to either 
of two categories; foods apparently deficient 
in (a) lysine or (b) methionine (+ cystine). A 
high degree of correlation was found between 
lysine concentration and PER for 16 foods and 
between the concentration of methionine 
(+ cystine) and PER for 27 foods, but the 
Tegression lines were different. Scores for 
foods deficient in methionine (+ cystine)were 
low compared to scores for the lysine deficient 
group and the data indicated that, relative to 
the rat's requirements, egg had a surplus of 
mthionine (+ cystine), This necessitated the 
addition of a factor to the methionine 
(+ cystine) scores. Since the method is rapid, 
Teproducible and correlates closely with animal 
assays it may be useful as a screening 
procedure for evaluating protein foods. 
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IRRADIATED BEEF AND THE HEMORRHAGIC SYNDROME. 
# * 


Johnson, Div. of An. Nutr., Univ. of I1l., 
Urbana, 111. 

It was first observed in December 1956 that 
male rats, but not females, fed a diet contain- 
ing 35% irradiated beef (2.8 or 5.6 mega rad) 
diet from hemorrhage. Prolonged prothrombin 
times and autopsy changes (viz., hemothorax, 
testicular hemorrhages, subcutaneous bleeding, 
etc.) indicated vitamin K deficiency. The di- 
sease does not occur when non-irradiated beef 
is fed in place of the irradiated beef. Vita- 
min K was not included in these diets, since it 
is not a dietary requirement of the rat. How- 
ever, it was found that the syndrome was cured 
or prevented by vitamin K. Rats normally ob- 
tain their vitamin K via intestinal synthesis; 
however, rats on a vitamin K-free synthetic 
diet, and which are prevented from coprophagy 
(Barnes et al., » 632489, 1957), 
develop a vitamin K deficiency. It has been 
found that male rats fed the 5.6 mega rad irra- 
diated beef do not practice coprophagy, while 
rats fed the non-irradiated beef do (40% re- 
cycling). Fecal assays for vitamin K indicate 
no inhibition of intestinal vitamin K synthesis 
by irradiated beef. The failure to practice 
coprophagy appears to be a cause of the hemor- 
rhagic syndrome (vitamin K deficiency) on irra- 
diated beef feeding. 
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FREELY EXTRACTABLE PLASMA LIPIDS. 
George Michaels*, Paul Flynn* and Laur- 
ance Kinsell. Institute for Metabolic 
Research, Highland Alameda County Hosp- 
ital, Oakland, Calif. 

Extraction of plasma lipids above the 
isoelectric point of the plasma proteins 
(PH 6.0) in the presence of water with 
solvents such as benzene, chloroform, 
methylene chloride, petroleum ether, or 
diethylether results in the extraction 
of from 3% to 10% of the total plasma 
lipids. Re-extracting the plasma with 
additional amounts of solvent does not 
extract additional lipids which are ap- 
parently more firmly bound to the plas- 
ma protein. The ratio of this freely 
extractable lipid to the total plasma 
lipids increases many times over in pa- 
tients with lipoidoses. Three hours af- 
ter the oral administration of 60 gm of 
butterfat, the F.E.L. increases to about 
twice the fasting value and decreases to 
one-half the fasting value when an equal 
amount of safflower o11 is substituted. 
This fraction contains about 50% of the 
unesterified fatty acids of the fasting 
blood plasma. Fifteen minutes after 
the intravenous injection of heparin, 
there is a marked increase in the F.E.L. 
Over 95% of the unesterified plasma 
fatty acids appear in this freely ex- 
tractable portion. Heparin causes a 
decrease of this lipid fraction in some 
patients with lipoidoses. 
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STUDIES ON MECHANISM OF INTERACTION 
AMONG VITAMIN B,., INTRINSIC FACTOR 
(IF), RECEPTOR SUBSTANCE AND COFAC- 
TOR. O. Neal Miller and Hans J. Hansen*, 
Dept. of Biochemistry and Nutrifion and Me- 
tabolism Res. Lab. of the Dept. of Medicine, 
Tulane Med. Sch. , New Orleans, La. 
Previous reports from this laboratory in- 
dicate that the interaction noted above can be 
used to quantitatively assay for IF in vitro 
(Miller, Hansen and Raney, 4th International 
Cong. of Biochem. , Abstr. ,96, 1958). In de- 
velopment of this procedure it became evi- 
dent that it was necessary to react B,. with 
IF followed by the addition of cofactotand 
finally receptor substance. Recently the 
presence of a releasing factor has been de- 
monstrated. This is part of receptor sub- 
stance preparations rather than IF prepara- 
tions and appears to act by zeleen Bound 


Vit. B,.. Tight binding of me Ye is equal 
but p bly not exceeded b 
analoges tested. About 10 ga of hand to 


B. 

IF can be dissociated into a pool dftree- Bio 
and this equilibration with the "free" pool 
appears unrelated to the releasing principle. 
Receptor substance free of cofactor can be 
prepared from the soluble and microsome 
ig ee of rat liver homogenates by (NH 

fractionation; 0-43% discarded; 43- Higa 
os cent fraction dialyzed, and refractionated 
to make a 43-66% fraction. Data indicate 
that there are several receptor substances 
from which the cofactor can be removed if 


the preparation is carried out at a suitable pH. 
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THE MICROELEMENT (Zn, Mn, Cu, Mo, and Co) 
BALANCE OF 7= TO 9-YEAR OLD GIRLS. Russell F. 
Miller, Nelson 0. Price* and R. W. Engel. Dept. Dept. 
of Biochem. and Nutr., Va. Poly. Inst., Blacks- 
burg Ee 

In 1956 and 1958, the Zn, Mn, Cu, Mo, and Co 
in food, feces, and urine were determined for a 
total of 24 7=- to 9-year old girls. The diet 


was of natural foods and met NRC recommendations 


for growing children, except in *58 the protein 
intake averaged 0.75 g/kg body wt/day. Average 
daily Cu intake was 1.2 and 1.06 mg in *56 and 
*58, respectively. In '56, 7 of the 12 girls 
were in negative Cu balance; in *58, all 12 
girls were in negative balance. In *56, the 
extent of Cu balance was near zero; in '58, the 
extent of negative balance ranged from 3-13% of 
the intake. Average daily Co intake was 15 

in *56 and 8 pe in 58. In '56, all subjects 
retained Co (av 22%); in '58, 4 of the 12 girls 
did not retain any cobalt. In 56, Mn intake 
averaged 2.5 mg/day and yore averaged 15% 
of intake; in *58, Mn intake averaged 2.9 mg/ 
day and retention averaged 31% of intake. Mo 
intake in '56 and *5€ averaged 75 pg/day. Mo 
retention ranged from 4-16% in '56 to 46-53% in 
58. Average Zn intake was 16 mg/day in *56 
and 1, mg/day in 58. In both years, all sub- 
jects retained Zn (17-27% in *56; 41-57% in 
#58). Zn, Mn, Cu, and Co was excreted largely 
via feces and Mo via urine. 
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LIVER PYRIDINE WUCLEOTIDES AND AMINO ACID 
IMBALANCE. E 


and May S, Reynolds. Depts. 
Home Economics, Univ. of Wisconsin, ae 


Te 
uatiies eqns oe eee 
either niacin or These observa. 
tions suggested that the additional threoning 
or gelatin interfered with the conversion of 
tryptophan to niacin, thus producing a more 
severe niacin deficiency. An amino acid imbsl, 
ance can also be created by adding gelatin to, 
similar diet containing adequate niacin, In 
this case the growth retardation, prevented y 
supplementation with does not 
involve niacin. Salmon ptegencreragers 
516, 30, 195%) concluded from growth studies 

that both cases represent true amino acid is. 
balances in which niacin is involved only 
indirectly. Imbalance experiments were per. 
formed as part of a study on the effect of th 
niacin and tryptophan content of the diet a 





Thus the severity of the niacin deficiency, # 
estimated from pyridine nucleotide levels, wi 
not increased, a further indication that 
niacin is invelved cnly indirectly in thea 
balance through its ability to spare p 
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FURTHER STUDIES ON THE IN VIVO ISOMERIZATION @ 
VITAMIN A. T.K. Murr D.W. Stainer*, and 

bell. Dept. of Natl. Health and Welfare, 
Ottawa, Canada. 

Vitamin A deficient rats were dosed orally 
with all-trans or neovitamin A and the content 
of each isomer determined in the intestinal 
tract and liver after time intervals of 1-48 
The results confirmed those previously reporta 
by Murray and Campbell (Fed. Proc. 17:486, 1958) 
In addition, it was observed that neovitamin A 
was absorbed more slowly than all-trans as 
indicated by a retarded rise in the liver stores 
The ratio of neo to all-trans vitamin A stored 
in the liver varied directly with the amount @ 
neovitamin A fed. In the depletion period 
following neovitamin A administration, the 
proportion of this isomer in the liver, high 
initially, quickly dropped to that found after 
a dose of all-trans vitamin A. Further biolog 
ical and chemical assays of rat-liver oils 
failed to produce any evidence of storage by 
rats of cis isomers other than neovitamin A. _ 
Neither diet, preparation of doses nor method 
dosing influenced the results of these bioassays 
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AMINO ACID SUPPLEMENTATION AND PROCESSING OF 
FEATHER MEAL PROTEIN. Edward C ber 

gherman P. Touchburn (intr. by T. S. Sutton). 
Dept. of Poultry Science, Ohio State Univ., 
Columbus. 

feather proteins are now processed and used 

jn small amounts in practical diets for poultry. 
Little information is available on processing of 
and amino acid availability from feather pro- 
tein. When chicks were fed a simplified corn- 
feather meal diet, amino acid supplements mark- 
edly improved growth and nitrogen retention. 

The limiting amino acids in order of importance 
vere lysine, methionine, tryptophan, histidine 
and arginine. The growth rate of chicks fed the 
amino acid supplemented corn-feather meal diet 
was poorer than that for control chicks fed a 
corn-soybean oil meal diet. In a diet where 
feather meal, soybean oil meal, and corn each 
contributed 1/5 of the protein intake, lysine 
and methionine supplementation alone produced a 
meximum growth rate. When experimentally pro- 
cessed feather meale were compared in diets 
vhere 1/3 of the protein was contributed by the 
feather meal, all semples that yielded a pepsin 
digestibility of 60% or more appeared to produce 
satisfactory growth rates. In diets where 2/5 
of the protein was furnished by the experimen- 
tally processed feather meals, it was possible 
to distinguish between meals of 60, 70 and 80% 
pepsin digestibility. When feather meal con- 
taining diets were adequately supplemented with 
amino acids, nitrogen retention of chicks com- 
pared closely with that of chickd fed the don- 
trol ration. 
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LIPID IN WHEAT GLUTEN AND ITS CHOLESTEROL- 


LOWERING ACTIVITY. N. sate ane As be aul 
Dept. of Biochemistry, Ve isc " 
Madison. 

It was reported earlier (Nath, Harper and 
Elvehjem, Arch. Biochem. rye rah 234, 
1958) that substitution of wheat gluten for 


tion of rats fed a diet causing holes- 
teremia. This cholesterol-lowering activity of 
wheat gluten has been found to be associated 
with lipid material which is resistant to ex- 
traction with an ether-petroleum ether-acetone 
mixture. A major portion of the lipid material 
could be removed by continuous extraction with 
hot absolute alcohol for several days. Contin- 
uous extraction with hot n-butanol for 24 
hours led to recovery of 80-90% of this lipid 
material, Further grinding and reextraction 
for another 24 hours with n-butanol yielded a 
total of 12.7% of lipid-like material from 
wheat gluten, about 75% of the extracted - 
ma’ was soluble in ether, The lipid has 
been separated into two fractions. One 
fraction, soluble in acetone, which comprises 
of the total lipids; and another fraction, 
insoluble in acetone, which forms approximately 
106 of the total lipids. Both these fractions 
possess cholesterol-lowering activity. Wheat 
gluten extracted in this manner not only lost 
its cholesterol-lowering activity, but actually 
enhanced hypercholesteremia when it was sub- 
— for casein in the hypercholesteremic 
et. 
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POTASSIUM DEFICIENCY AND LACTATION IN THE RAT. 
M, M. Nelson. Inst. Exper. Biol. and Depts. of 
Tnat., Univ. of Calif., Berkeley & San Francisco 

A basal purified diet containing only 8 mg% 
potassium but supplemented with all other known 
dietary essentials has been used to study the 
effects of low potassium intake during lacta- 
tion in the rat. When normal female rats of 
the Long-Evans strain, together with their 
litters of 6 young, were given this diet at 
parturition, only 39% of the young were weaned 
at 21 days. These young averaged 16 gms in 
body weight in comparison with average weaning 
weights of 56 gms for control young from mothers 
receiving basal diets supplemented with 0.))~0.6% 
potassium during lactation. The lactating 
mothers on the basal diet ate only 11 gms of 
diet daily and lost an average of 82 gms during 
the 3-week period in contrast to an average 
daily food intake of 3) gms and an average gain 
in body weight of 12 gms for control mothers 
maintained on diets containing 0.l)-0.6% potas- 
sium. Accentuation of the deficiency by the 
strain of lactation was shown by the greater 
weight loss (82 gms) of lactating rats as com- 
pared with that of non-lactating rats (6 gms) 
given the low-potassium diet for the same 3~- 
week period. This study has confirmed the 
importance of potassium for lactation as report- 
ed by Heppel and Schmidt (1938) with diets not 
optimally supplemented according to present 
nutritional knowledge. 


Aided by a research grant from U.S.P.H.S.(A-)70) 
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DIETARY ADAPTATION AND THE LEVEL OF GLUCOSE.6- 
PHOSPHATASE AND PHOSPHOHEXOISOMERASE OF RAT 
LIVER. elo Nimni (int. by E, Geiger) 

Dept. Biologia y Medicina, Comisidén Nacional de 
Energia Atémica, Buenos Aires, 

Non-adapted male rats showed the same level 
of glucose-6-phosphatase activity 3 hours after 
they began ingesting a high fat meal as after a 
carbohydrate meal. After 12 hours the fat-fed 
animals showed a significantly higher level of 
enzyme activity than the carbohydrate fed. Food 
was then removed and 20 hours later no 
difference was recorded between the two groups. 
When 25 days-adapted animals were used the same 
pattern was evident 12 hours after they began 
to eat; but 20 hous after the food was removed 
the carbohydrate-adapted rats showed a 
significantly greater activity than the fat- 
adapted. Age did not seem to alter the glucose- 
6-phosphatase activity. Males showed a greater 
activity than females when expressed per gm. of 
liver, but not when expressed on a body weight 
basis, No difference was observed in the acti- 
vity of phosphoh ase during the absorp- 
tion of carbohydrate or fat, Carbohydrate 
adapted animals fasted 22 hours showed a 
greater phosphohexoisomerase activity than 
those adapted to consume fat. These results 
shall be discussed in connection with the 
mecaniam of glycogenolysis and glyconeogenesis 
under different dietary and metabolic 
conditions, 
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THE METABOLISM OF CHOLESTEROL-4-c14 IN BILE 
CANNULATED CHICKS AND RATS. T, Nishida’ A, Uenot 
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ABSORPTION OF AMINO ACIDS FROM AN 101A 
ILEAL LOOP IN MAN. Aline U. ore Dd. J 

N. S. Gimbel*, an 
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and F. A, Kummerow, Dept. of Food Technology, well*, 
ments. 


Univ. of Illinois, Urbana, I11. 

Day-old chicks were kept for five weeks on 
a diet which contained 15 or 30% protein, one 
group on each level of protein was supplemented 
with 1% cholesterol, The hepatic and cystic 
ducts of representative chicks were cannulated 
and the birds injected with 2 uc/kg of body 
weight of emlsified cholesterol-4-cl4, the 
bile was collected in small plastic tubes for a 
total period of 72 hrs. A small group of mature 
rats were treated in a similar manner. 

results indicated that more cholesterol- 
4-cl4 was excreted as bile acids by the birds 
which had been kept on a high protein than 
those on the low protein diet, Dietary protein 
appeared to accelerate the hydroxylation of di- 
hydroxy cholanic acid to trihydroxy cholanic 
acid, The presence of 1% dietary cholesterol 
did not effect the rate of cholesterol-4-cl4 
excretion. 

Rats excreted six times more cholesterol-4- 
cl4 as bile acids than chicks during the same 
period of time, Bile cannulated chicks excreted 
an average of 8% of the injected cholesterol-4- 
cl4 as cholanic acids during the 72 hour period, 
while bile cannulated rats excreted an_ average 
of 52% of the injected cholesterol-4-cl4 during 
the same period of time. 
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EFFECT ON PLASMA LIPIDS OF THE SUBSTITUTION OF 
SAFFLOWER OIL AND OF COCONUT OIL FOR THE FAT IN 
A PRISON RATION. fut » Hotrin hee® and 
conned Dept. ome & Home Econ., 

Ve 0; Le9 Sakeley. * (with the coopera- 
tion of Charles DuBois and Geo. F, Baier III, 
Calif, State Dept. of Corrections) 

Experimental diets followed the menu pattern 
of the regular prison ration except that 80% of 
the fat was replaced by the oil to be studied. 
Subjects were 30 medically screened male volun- 
teers, mean age 50 years. Blood were 
taken (1) at y * beginning of the study, (2) 
after one month on the safflower oil diet, (3) 
after a following month on the prison ration, 
(4) after a month on the coconut oil diet, (5) 
after a following month on the prison ration. 
Total plasma lipids and total and free choles- 
terol were lowered by feeding safflower oil, 
but there were no great differences between 
values for the control and the coconut oil 
periods. The mean "linoleate" content of the 
cholesterol ester was increased only slightly 
by feeding safflower oil, and did not return to 
the initial level afterwards. Mean dienoic 
acid content of the glyceride fraction was in- 
creased three to four fold by feeding safflower 
oil and fell to initial values on control diet 
and where coconut oil was fed. Changes in the 
phospholipid fatty acids were less marked but 
followed the same pattern as the glyceride. 

Supported in part by grant-in-aid H-2152, 

PHS, and by a State Dairy Advisory Board fund. 





Hpi Ginter end A He sett Sarge, 
Wayne State Univ., Detroit. ¢. 
The pattern of absorption of 18 amino acih 
has been studied in an isolated intestinal lo 
in man. The 18 amino acids can be classifies 
into three or possibly four groups with respes 
to the per cent absorbed from the loop in 4 
given time. This pattern is little affected y 
their relative concentrations in the mixture, 
The 10 essential amino acids, studied ass 
group in varied concentrations, behave in me 
lation to each other much the same as they & 
when the non-essential amino acids are algo 
present in the mixture. The presence of large 
amounts of certain single amino acids, or of 
glucose, appears to affect total absorption, 
The absolute quantity of any amino acid ab. 
sorbed in a given period of time is dependent 
upon its concentration in the mixture and on 
its own characteristic rate of absorption. Th 
preferential absorption of amino acids, with 
out obvious relation to molecular 
tion and physical properties, suggests that 
specific active mechanisms are involved. 
(Supported by Grant A-693, from the National 
Institutes of Health. 
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EFFECT OF CHRONIC AMINO ACID DEFICIENCIES ONT 
SURVIVAL TIME OF CHICKS. L, E, Ousterhout (int, 
by C. R. Grau). Dept. of Poultry Husbandry, 
Univ. of California, Davis. 

Young chicks on synthetic amino acid diets 
which lack one or more essential amino acids » 
through three periods before death: one, a 
loss of weight; two, a relatively long period d 
essentially stable weight; and three, another 
period of rapid loss of weight followed by 
death. The loss of weight in the first perio 
and the length of the second period vary with 
the missing amino acid. Median survival tims 
in days for chicks on diets lacking the liste 
amino acids are: isoleucine (18), valine (19), 
both phenylalanine and tyrosine (23), me 
(26), arginine (27), threonine (27), oe 

28), both methionine and cystine (28), 
essential amino acids (28), sree ye fo 
the combination of valine, leucine, and iscler 
cine (34), all amino acids (35), 

(36), lysine (53), and histidine (60). Differ 
ences of about 10 days are generally signifi- 
cant. Except for the chicks lacking all amin 
acids, all chicks had near normal feather devs. 
opment and considerable skeletal growth at th 
expense of muscle tissue. The ohly lesion 
observed was a varied incidence of folded toni 
(Grau, Prog.Sog.Exp-Biol.& Med. 592177, 1945). 
Other metabolic changes will be discussed. 
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EFFECT OF VARIOUS FATS ON THE 
GROWTH OF MICE FED NIACIN-DEFICIENT 
DIETS. W.N. Pearson, D.D. Franks* and 
§.J. Clark*. Div. of Nutrition, Dept. of 
Biochemistr » Vanderbilt Med. Sch., 
Nashville, Tenn. 

A previous study (J. Nutrition, 66:277, 1958) 
showed the detrimental effect of dietary fat on 
the growth of mice fed 9% casein, niacin- 
deficient diets. In the present study 20% 
cottonseed oil was found to produce signifi- 
cantly more growth retardation and death than 
"Crisco", corn oil, coconut oil, olive oil or 
lard. The addition of 2% lard or 25 mg. % 
methyl-arachidonate did not alter the deleteri- 
ous effect of cottonseed oil. When 2 mg. % 
niacin was added to the diets all animals grew 
well but lard was markedly superior. Niacin 
had no clear-cut effect on the liver and serum 
cholesterol levels of animals fed diets con- 
taining cottonseed oil or lard with or without 
cholesterol. Animals consuming diets con- 
taining the more saturated fats had the highest 
serum cholesterol levels. The efficiency of 
the tryptophane-niacin conversion in the mouse 
will be discussed. (Supported in part by a 
grant from the National Live Stock and Meat 
Board) 
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EFFECTS OF 6-AMINONICOTINAMIDE ADMINISTRATION 
DURING PREGNANCY UPON THE MATERNAL RAT AND HER 


OFFSPRING. Ruth L. Pike, Avanelle Kirksey*and 
dacqueline Callahan*. Dept. of Foods and Nutri- 


tion, Pennsylvania State Univ., University Park. 

Three groups of animals receiving niacin 
deficient diets and daily intraperitoneal in- 
jections of 6-A-N at a level of | mg/kg/day 
from day 1-22, 8-22 and 8-15 respectively were 
compared with control pregnant rats. Blood 
pressure, hemoglobin, hematocrit and total pro- 
tein of the plasma were obtained on the Ist, 
8th, 15th and 2ist days of pregnancy. Nitrogen 
balance was obtained during the last 2 weeks. 
Young were removed on the 22nd day, weighed and 
examined. A significant lowering of systolic 
blood pressure was observed in all animals dur- 
ing the time that 6-A-N was administered. in 
the group receiving the antagonist from the 8th 
to 15th day, the blood pressure did not rise 
after cessation of the injections. Hemoglobin, 
hematocrit and total protein of the plasma did 
Not appear to be affected by the administration 
of 6-A-N. Nitrogen balance was strongly nega- 
tive during the time the niacin antagonist was 
administered. Rats on the antagonist through- 
out the gestation period produced no live young 
but averaged 10 undeveloped implantation sites 
per rat. As the length of time the antagonist 
was administered decreased, the number of re- 
sorptions decreased and the number of live 
young and mean fetal weight increased. Mater- 
nal weight change sharply reflected the cumu- 
lative amount of antagonist administered. 
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COMPARATIVE MYOTROPHIC AND NITROGEN RETAINING 
EFFECTS OF SEVERAL STEROIDS. G. 0. Potts* 

A. L. Beyler* and A. Arnola. Sterling-Winthrop 
Research Institute, Rensselaer, New York. 

Myotrophic and nitrogen retaining activities 
of testosterone propionate (I), methyl testo- 
sterone (II), methyl androstenediol (III), 17a- 
methylandrosta-4, 6-diene-17B-ol-3-one (IV) and 
19-nor-170-methylandrost-5(10) -ene-178-o0l-3-one 
(V) have been compared. Growth of the levator 
ani muscle in castrate male rats (65-75 gms.) 
was assessed by a modification of the technique 
of Hershberger, Shipley and Meyer (Proc. Soc. 

- Biol. and Med. 83:175, 1953). Nitrogen 
retention was determined in equilibrated cas- 
trate male rats (280-290 gms.) by the method 
of Arnold, Schad and Beyler (Fed. Proc. 15:543, 
1956). The potency of each compound relative 
to testosterone propionate, with respect to 
myotrophic and nitrogen retaining activities, 
was calculated from multiple level log dose- 
response curves by the method of Gaddum. The 
relative potency estimates in terms of myo- 
trophic and nitrogen retaining activities, 
respectively, are: II 1/3, 1/5; III 1/15, 1/38; 
Iv 1/24, 1/8 to 1/12 and V 1/4, <1/10. It is 
seén from these data that good agreement between 
these two activities with respect to relative 
potency was not obtained in all cases. However, 
compounds which bring about growth of the leva- 
tor ani muscle generally produce a degree of 
nitrogen retention which is correlative with 
their myotrophic potency. Factors contributing 
to discrepancies between the results of assays 
of myotrophic and nitrogen retaining activities 
will be discussed. 
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THE EFFECT OF DIFFERENT LEVELS OF ASCORBIC ACID 
IN THE DIET OF GUINEA PIGS ON HEALTH, REPRODUC- 
TION, AND SURVIVAL. Orrea F, {ea Clara M, 
ee and Presentacion : mn e 

on atory, Teachers ege, Colum- 
bia University, New York, N. Y. 

Breeding lots consisting of one male and two 
female guinea pigs were fed a commercial ration 
essentially free of ascorbic acid. The lots 
were divided into four groups and given daily 
supplements of ascorbic acid per guinea pig as 
follows: Group I, 2 mg; Group II, ) mg; Group 
ITI, 6 mg; and Group IV, 8 mg. These levels of 
ascorbic acid were continued throughout life, 
The breeding lots were kept on wire mesh bot- 
toms in metal cages, The average reproductive 
record of Group IV was superior in every re- 
spect to that of all the other groups. The 
Group IV females had more pregnancies with a 
longer average reproductive period and a larger 
number of young. The increase in young born 
alive over those in Group I (taken as 100) was 
302 percent, The average birth weight and the 
period of survival of the young were greater, 
The females in both Groups II and III had 
better average reproductive records than those 
in Group I, There was little difference be- 
tween the records of Groups II and III, Under 
the conditions of maximum stress of pregnancy 
in this study, the average age at death of the 
ree nee 8 = respectively: I, 542 

3 Group I 7 days; Group III, 659 days; 
and Group IV, h20 days, 
(Work supported by a grant from Florida Citrus 
Commission, ) 
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LINOLEIC ESTER EFFECT ON HYPERCHOLESTEROLEMIA 
IN RATS, F, W, Quackenbush and Mary Pawlowski* 
Dept. of Biochem,, Purdue Univ., Lafayette, ‘Ind. 

Feeding of ethyl linoleate (EL) to hyper- 
cholesterolemic (400 to 800 mg %) rats on a 
synthetic diet resulted in marked lowering of 
the plasma cholesterol, The hypercholesterol- 
emia was produced by adding 1% cholesterol, 
0.5% sodium glycocholate and either 20% or 2% 
of hydrogenated coconut oil (HCO, I.V., 4.0) to 
the fat-free basal diet, When 20% HCO was 
replaced by 10% EL and 10% HCO, plasma choles- 
terol fell to 200 mg % in five weeks, When 2% 
HCO was replaced by 2% EL, plasma cholesterol 
fell to 200 mg % in five weeks and to 100 mg 4% 
in ten weeks. Rats fed 20% soybean oil instead 
of 25% HCO throughout the experiment maintained 
plasma cholesterol levels of 200 mg % Females 
showed higher plasma cholesterol levels than 
males, 

Overnight fasting prior to blood analysis 
produced higher cholesterol values in essential 
fatty acid-deficient animals, but did not alter 
cholesterol values significantly in other 


groups. 





2134 


STUDIES ON THE POSSIBLE ABSORPTION 
OF INTRINSIC FACTOR (IF), L. J. Raney*, 
Hans J. Hansen*and O. Neal Miller, Dept. of 
Biochemistry and Nutrition and Metabolism 
Res. Lab. Dept. of Medicine, Tulane Med. 
Sch. , New Orleans, La. 

It has been suggested that IF may be ab- 
sorbed from the gut and circulate in the blood 
stream to act on all tissues to facilitate ab- 
sorption of vitamin B,, (Miller and Hunter 
Proc.Soc.Exp. Biol. ahd Med. 97,863 (1958)). 
Evidence has been obtained in Support of this 
thesis. A saline solution containing 20 mg IF 
(Hog concentrate) was injected intraperitone- 
ally after first taking a blood sample by cardi- 
ac puncture. After varying time intervals up 
to 8 hrs. post injection, additional blood sam- 
ples were drawn. All samples were analyzed 
concurrently for IF activity. Increased IF 
activity could be demonstrated as early as 15 
min. in some cases and always at the end of 
an hr. Doses of 5 or 10 mgs gave propor- 
tionately smaller effects. A laparotomy was 
performed on anesthetized rats and the intes- 
tine obstructed at the ileum. 40 mg of IF 
concentrate was injected distal to the obstruc- 
tion, which was then removed. IF activity in 
blood could be demonstrated to increase with 
time. Sham operated controls proved this was 
not an effect of the operative procedure. Pre- 
liminary studies in dogs indicate that lymph 
contains vit. B,. receptor substances and 
possibly IF. Thé possible role of the lym- 
phatic system to the absorption of vit. Bio 
and/or IF will be reported. 


542 
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ENZYME ACTIVITY IN RATS FED GAMMA IRRADIAT 
BEEF AND PORK STORED AT ELEVATED TEMPERATU 


Merrill S. Read,* Harold M. Trabosh,* and fee 


F. Kraybill, U. S. Army Medical Research 
Nutrition Laboratory, Denver, Colorado. 
Ground beef and fresh ham were gamma 
ated to total dosages of 2.79x10° or 5.58xi0 
rad and stored at 70° or 100° F. for 3-6 
These were made into diets according to the 
procedure of Read, et al. (J. Nutrition 65:9, 
1958), and fed to growing male rats for 12 
weeks. Similar feeding studies used the 
beef cooked (15 lbs. pressure; 250° F.; 25 
minutes) prior to incorporation into the diet, 
No deleterious effects of any of these treat. 
ments upon growth were observed. Determina- 
tions also were made of the activity of liver 
hypotonic endogenous respiration, xanthine 
oxidase, succinic dehydrogenase, cytochrome 
oxidase, and alkaline phosphatase and of serm 
alkaline phosphatase. Only liver cytochrom 
oxidase activity was altered by consumption of 
irradiated diets. The feeding of raw beef o 
pork stored at the elevated temperatures caus# 
a significant increase in the liver enzymes 
proportional to dosage, but independent of te 
perature. Cooking of the stored beef caused 
an increase in the enzyme activity in rats fa 
the 2.79x106 rad diet, but did not further 
increase the activity in rats fed the 5.5éxlf 
rad diet. Animals fed diets containing froz, 


stored irradiated beef did not exhibit in- 
creased liver cytochrome oxidase activities, 
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MOISTURE IN GRAINS AND INACTIVATION OF MOLDS ii 
GAMMA RADIATIONS. L. R. Richardson and B. D. 
Webb*. Texas Agri. Expt. Sta., College 
Station. 

Four lots of yellow hybrid seed corn con- 
taining 13.5, 15.5, 18.5 and 22.0% moisture, 
respectively, were each treated with seven 
levels of gamma radiation from fission fuel 
elements ranging from 5x104 to 279x104 rads. 
Polyethylene bags each containing 275 gms of 
ground corn were sealed in tin cans before 
irradiation. Ten cans were used in each treat 
ment. The sealed bags were removed from the 
cans and stored at ambient temperature. Vis- 
ual observations for molds were made daily 
and counts were made on samples in each treat 
ment after 60 days storage. The original com 
had 5.3x104 colonies per gm, and no molds de- 
veloped until the moisture was increased to 
13.5%. When the dose was 25x10* rads or more, 
no molds developed with corn containing 13.5 
and 15.5 % moisture, and the count was below 
2000 per gm, With corn containing 18.5% mois: 
ture, 75xl0* rads were required, and with com 
containing 22.0% moisture, 100x104 rads were 
required to prevent mold development. Doses 
of 25xl04 rads or more inactivated all mem- 
bers of the Mucor and Penicilli species, while 
doses between 75x104 and 100x104 rads were te 
quired to inactivate Aspergillus terrus and 
A. flavus. Similar studies in progress with 
other products will be reported. These data 
illustrate the importance of moisture when 
gamma rays are used to prevent the growth of 
molds in stored grain. 
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“BIOASSAY OF ALPHA TOCOPHEROL AND RELATED SUB- 
‘BstaNCES IN THE VITAMIN E-DEFICJENT WEANLING RAT 
mig marcia Riegl , Ching-Sing Yang , Kwok Lam” and 
some gobert E. Olson. Dept. of Biochem. and Nutri- 
tion, Grad. School of Public Health, Univ. of 
pittsburgh, Pittsburgh, Pa. 

Acute massive hepatic necrosis is well es- 
tablished sign of vitamin E deficiency in the 
yeanling rat although it is also prevented by 
ion 65 a number of substances chemically unrelated to 
AON OF:9,8 vitamin E (selenite, Factor 3, cystine, DPPD). 
2 In rats bred from well-nourished mothers and 
fed a basal ration containing soy protein and 























































38 lard (Olson and Dinning, Ann. N.Y. Acad. Sci. 
det, 57, 88-9, 1954), the period of time required 
. treat. for 50% of the animals to die from hepatic 
Pe necrosis is 37 t 12 (S.D.) days. As Goettsch 
pede (J. Nutr. 44, 443, 1951) noted, this incubation 
prone: time can be appreciably shortened by using 
pe weanling rats bred from vitamin E-low mothers. 
of sera The time required for 50% of vitamin E-low 
ochrone weanlings fed our basal diet to die (TDs5o) is 
mptionat i i+ 2 (s.D.) days. It was found that the 
Bese! hepatic tocopherol content determined by the 
Carel method of Swick and Baumann (Anal. Chem. 24, 
t oe 158, 1952), was 4-6 ag/gm at the TDsg for both 
low-& and normal weanlings. In E-deficient 
ncaa weanlings &-tocopheryl quinone and ubiquinone 
ether (coenzyme Qi9) at dosages of 2 mg/week were 
5. 58xuh found not to protect against hepatic necrosis 
"a and not to elevate liver tocopherol when given 
wre to E-deficient weanlings. This suggests that 
ritdes conversion of X-tocopheryl quinone and ubi- 
* § quinone to @-tocopherol does not occur in the 
intact rat. 
+ MOLDS i FREE AMINO ACIDS IN PLASMA OF SWINE AND CHICKS 
RECEIVING DIFFERENT LEVELS OF PROTEIN. S. J. 
B.D Ritchey*and L. R. Richardson. Texas Agri. 
“6 Expt. Sta., College Station. 
oan Weanling pigs were individually fed puri- 
ate fied diets containing different levels of 
onl ‘ crude protein. Feed intake was controlled be- 
fuel tween individuals and groups. Following a 7 
pasar day feeding pericd and an 18 hour fasting per- 
ae fod, blood samples were drawn from the anteri- 
a or vena cava. Free amino acids in plasma were 
ch taal determined by an ion exchange procedure. The 
average concentration of amino acids expressed 
om the FF os mg/ml in plasma of three groups of 6 ani- 
: Phe mals each receiving 0, 15, and 30% protein re- 
. ple spectively was: aspartic acid, 4, 5, 6; thre- 
onine, 10, 13, 24; serine, 15, 15, 16; gluta- 
nal COME aic acid, 36, 56, 59; valine, 21, 31, 44; meth- 
Lds de- fonine, 4, 5, 6; isoleucine, 9, 14, 22; leucine 
ed to B 16, 18, 25; tyrosine, 7, 17, 19; ornithine, 12, 
r more, #19, 26; lysine, 30, 21, 31; and arginine, 15, 
3 13.5 8 18, 20. Other amino acids changed very little. 
below The concentration of amino acids in plasma of 
% mois B chicks receiving the 15% protein diet was com- 
th com pared to that of swine. Chick plasma contain- 
} were @ ed 5 times more threonine and 9 times more ser- 
Doses # ine than swine plasma. Glysine, glutamic acid, 
a and valine were lower and most of the other 
'» Whilt ® amino acids were higher in chick plasma. All 
ere f@ § amino acids did not respond in the same manner 
_ and to dietary protein and a species difference 
with existed. 
data 
hen 
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HEMOLYSIS BY SUBSTANCES ACTIVE AS VITAMIN K. 
* « Univ. of Penna. and 
Phila. Gen. Hosp., Philadelphia. 

Erythrocytes of vitamin E-deficient rats were 
hemolyzed in vitro by vitamin K analogues. Cells 
pretreated with vitamin E or from animals which 
were not deficient were protected. Menadione 
bisulfite and 2-methyl-4-amino-l-naphthol acted 
directly in the erythrocyte-buffer system. The 
tetrasodium salt of the diphosphoric ester of 
2-methyl-1,4,-naphthohydroquine (Synkayvite) was 
effective only if serum was present in the sys- 
tem or if the compound had been dephosphorylated 
by phosphatase. Menadione was active only with 
serum or albumin to bring it into solution. The 
effects resembled those obtained with dialuric 
acid or hydrogen peroxide but differed in some 
respects, particularly in rate. Allison (Lancet 
1: 669, 1955) first reported that injection of 
Synkayvite could produce jaundice and kernic- 
terus in newborn infants and that hemolysis and 
hemoglobinuria occurred in rats injected with 
soluble forms of vitamin K. Erythrocytes from 
premature infants which were hemolyzed by H202 
were not hemolyzed directly by vitamin K ana- 
logues. They were made more susceptible to the 
action of H705. Cells of older subjects which 
were resistant to hemolysis by Hj0, hemolyzed 
to some extent after pretreatment with the K 
vitamins, These experiments support the view 
that vitamin E deficiency is implicated in the 
effects of Synkayvite in newborn infants. 
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STUDIES ON THE INHIBITION OF L-GLUTAMIC ACID IE- 
CARSEIIA RR (GDC) AND TWO TRANSAMINASE ENZYMES, 
Fe Rosen, Re Je Milholland* and C. As Nichol.* 
Dept. of Experimental Therapeutics, Roswell 
Park Memorial Institute, Buffalo, N. Y. 
Compounds interfering with pyridoxine metab- 
olism were compared as inhibitors of three en- 
zymes which require pyridoxal phosphate as a 
cofactor. Certain convulsant hydrazides de- 
crease GDC activity in brain (Killam and Bain, 
J» Pharm, Exptl. ¢ 1192255, 1957). In 
our studies, GDC activity was markedly inhibit- 
ed in brain of rats receiving isonicotinic acid 
hydrazide, isopropyl hydrazine, semicarbazide 
and thiosemicarbazide, but these compounds did 
not affect the activity of glutamic-oxalacetic 
(GOT) or glutamic-pyruvic (GPT)transaminases. 
A potent convulsant, 2-methyl-4-amino-5-hydroxy- 
methylpyrimidine, that is 60 times mre toxic 
in Bé-deficient rats than in normal animals, 
did not inhibit the activity of GDC in vivo or 
in vitro. Toxic levels of 4-deoxypyridoxine 
were without effect on GDC when administered to 
vitamin Bé-deficient rats. GDC activity in 
brain and liver is normally about one-half of 
that measured in the presence of added pyridoxal 
phosphate; injection of pyridoxine did not in- 
crease the endogenous activity. Pyridoxine- 
depletion lowered the activity of GDC in these 
organs to one-third of the endogenous level, 
but had no effect on these transaminase enzymes; 
injection of pyridoxine promptly restored GDC 
to normal levels. Hydrocortisone selectively 
increased the GPT activity of liver without in- 
fluencing GOT or GDC. 
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SUPPLEMENTATION OF RICE WITH LYSINE AND VITAMIN A ACTIVITY OF ANNATTO BIXA THE 
THREONINE. Hans R. Rosenberg, R. Culik* ORELLANA) Leonardo Santemarie™, Mar RES! 
and R. E. Eckert*, Stine Lab., Du Pont Wartinez* and Conrado F. Asenjo. Dept. and 
Co., Newark, Del. Biochemistry and Nutrition, School of New 

A 90% precooked rice diet, supple- Medicine, University of Puerto Rico, Sen ( 
mented with graded amounts of L-lysine* Juan 22. goor 
HCl and DL-threonine, the first two ste! 
limiting essential amino acids, was fed Cook and Axtmayer (Am. Je Trop. Med., 14: tio 
to almost 1000 weanling male rats. 61, 1934) have presented data which indicate whi! 
Equations describing their growth and that direct extraction of the seeds with com 
efficiency of feed utilization were de- petroleum ether produces an oil with potency SRF 
veloped and verified by regression anal- of 1,000 or more mits (Sherman) per grem, ten 
ysis using the UNIVAC. Best performance We have confirmed these findings using rat 8p. 
occurred when the rice diet contained assay and synthetic vitamin A standard as not 
1.3 times as much L-lysine (0.62%) as reference, The standard eluent of 3% acetone pro 
L-threonine (0.48%). The same ratio is in petroleum ether does not elute the vitemin mil 
also considered to be applicable when a A active fraction from a chromatographic eco 
change is made in the amount of the next column (3:1 Hyflo Super-Cel and MgO). Sub- bet 
limiting nutrient (e.g., change in pro- sequent extraction of the colum with methyl exp 
tein level). When the amount of one alcohol yields a biologically highly active nut 
amino acid is held constant at a sub- eluate. The experiment was repeated eluting 
optimal level and the other varied, a With 3% acetone and then with 10% acetone, 
slightly greater amount than required by respectively. The absorption maxima of these 
the above ratio is needed to give best eluates are quite different from those of any 
performance. Mass action is a possible of the known active carotenoids. The zones 
explanation of this phenomenon. These left in the column after the acetone elutions, 
results support the principle that mul- were separated mechanically and extracted with 
tiple essential amino acid supplementa- methanol. Only the lowest zone exhibits 
tion of a protein should be carried out absorption maxima corresponding closely to an 
in such a manner that, according to the active carotenoid, B carotene. 
needs of the organism, the supplemented 
amino acids are present in the proper 
ratio to each other and in balance with 
the next limiting amino acid or nutrient 
in the diet. 

2142 2144 2146 
AN INHIBITOR OF LECITHINASES A AND C. Arthur EFFECT OF SORBITOL ON UTILIZATION OF IRON BY BO} 
SOS PO Meh. Boston, eee” | Montagne ae De 

r) e Hithe, Boston, Masse Morrison. Dept. of Nutritional and Biochemical Dox 

A non-phosphorus-containing analog of i- Research, Research Division, Mead Johnson & Co, Ste 
thin, @,@-distearoyloxypropyl) dimethyl( 4 -hy- Evansville, Indiana. 
droxyethyl)ammonium acetate, is a powerful in- Male weanling rats were made anemic by int 
hibitor of lecithinases A and C. In the case feeding them an iron-deficient powdered milk bul 
of moccasin lecithinase A, the inhibition is diet supplemented with copper and manganese. stu 
quite evident even when the substrate concen- Supplements of iron (as ferrous sulfate or int 
tration is 17 times that of the inhibitor when ferric pyrophosphate) were given by stomach flr 
unsaturated egg lecithin in a 19:1 ether-chlo- tube in either aqueous or 28% sorbitol solution} to 
roform system is employed. In the case of Cl. for 8 weeks, during which hemoglobin regener- dis 
welchii lecithinase C in an aqueous system, the ation and weight gains were measured. In the 50 

m was marked at a substrate: inhibitor first 4 weeks, 1 mg. of iron was given 3 times J er 
concentration ratio of 57:1. The kinetics of weekly, whereas in the second 4 weeks, the dose} der 
these inhibitions is complicated, but seems to was increased to 5 mg. of iron 3 times weekly. | vel 
indicate a competitive inhibition in the case Plasma and liver iron levels were determined in fic 
of lecithinase A and a non-competitive inhibi- half the animals after the first 4 weeks and in nee 
tion of lecithinase C. In addition, there ap- the remaining animals after the second 4 weeks. | ly: 
pears, in the latter case, to be an inhibitory The rate of hemoglobin regeneration was not net 
complex formed between the substrate and inhi- affected by sorbitol with either source of iron} pri 
bitor. The inhibitory analog is remarkably and was mach more rapid with ferrous sulfate fac 
non-toxic to mice, especially when given by the than with ferric pyrophosphate, Sorbitol had mj de 
intraperitoneal route, and under certain condi- significant effect on plasma or liver iron ing 
tions can protect mice against the lethal action levels after 4 weeks, but after 8 weeks, der 
of moccasin venom, sorbitol increased liver iron levels by about pp 
30% in the animals given ferrous iron and by 54} (3 
in the animals given ferric iron. Plasma iron PH 
levels were increased by sorbitol only in the 
animals given ferric iron. Histological examin 
ation of the livers showed no abnormalities or 
evidence of hemosiderosis in any of the groups 
The data show that sorbitol may increase iron 
absorption but has no effect on utilization of 
iron for hemoglobin regeneration. 
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THE ECOLOGICAL ORIGINS OF THE SALMONELLOSIS 
RESISTANCE FACTOR (SRF). Howard A. Schneider 
and Henry N. Wood*. Rockefeller Institute, 
New York City. 

Commercial fermented dried egg white is a 
good source of SRF activity. Lyophilized 
sterile egg white is devoid of SRF. Fermenta- 
tion in the laboratory of fresh sterile ebg 
white by the complex flora present in the 
commercial product results in generation of 
SRF. From this flora a microbial species, 
tentatively identified as an Aerobacter (nov. 
sp.), has been isolated. This organism does 
not yield SRF when grown in broths, but does 
produce SRF when grown on egg white, skimmed 
milk, wheat bran, and wheat middlings., The 
ecolégical implications of this interaction 
between the microbial and food worlds for an 
expanding theoretical base for the science of 
nutrition will be discussed. 


2146 


BONE DENSITY AND FLUORIDE INGESTION. Rosemary 


eer a arald S (intr. by M. L. 
Dodds). College of Chem.-Phys., The Penna. 
State Univ., Univ. Park, Penna. 

The effect of different levels of fluoride 
intake on the in vivo x-ray density and the 
bulk density of excised bones in rats has been 
studied. Eighty weanling rats were divided 
into four groups. Each group received a low 
fluoride diet; fluoride supplements were added 
to the drinking water as follows: Group 1, 
distilled water; Group 2, 10 ppm; Group 3, 

50 ppm; Group 4, 100 ppm. Animals from each 
group were x-rayed periodically for photo- 
densitometric analysis of films. Some animals 
vere sacrificed when x-rayed. Bones of sacri- 
ficed animals were dissected for density 
measurements by water displacement, and ana- 
lyzed for fluorine and calcium, The two 
methods for determining the density were 
previously shown to be highly correlated, a 
fact which is confirmed in this study. Both 
density measurements indicated that fluoride 
ingestion was accompanied by increased femur 
density, Animals maintained on levels of 100 
_ showed the highest density values. 

ted research grant A-1863 M and N 
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ENZYMIC SYNTHESIS OF HEME FROM IRON AND PROTO- 
PORPHYRIN. Herbert C. Schwartz™, Robert L 
Hill¥ G.E. Cartwright, MM. Wintrobe¥ Depts. of 
Medicine and Biochemistry, University of Utah, 
Salt Lake City, Utah. 

It has been possible to partially purify the 
enzyme system in chicken erythrocytes which is 
responsible for the biosynthesis of heme from 
iron and protoporphyrin. Heme synthesis was 
measured as the per cent incorporation of Fe5? 
into heme after incubation of an hemolysate or 
a purified fraction of an hemolysate with proto- 
porphyrin, cysteine, radioiron and carrier iron 
at pH 7.8 and 37°. Successful purification was 
achieved in the following manner. An 0.03 per 
cent saponin hemolysate was centrifuged and the 
active particulate matter was separated from 
the inactive supernatant solution (A). The 
particulate matter was washed free of hemo- 
globin with 0.15 M KCl, homogenized in a Waring 
blendor and centrifuged. The resulting super- 
natant solution (B) showed a maximal 40-fold 
purification with a 20 per cent yield. Recom- 
bination of the supernatant solution (B) with 
the inactive supernatant solution (A) resulted 
in a 2 to 15-fold augmentation in enzyme acti- 
vity, indicating that 2 or more factors were 
required. The factor in supernatant solution 
(A) was heat labile, non-dialyzable, and stable 
at 5° and -5°, The factor in supernatant 
solution (B) was heat labile, non-dialyzable, 
and not stable at 5° or -5°. 


2148 
EFFECT OF ACTH AND VASOPRESSIN ON 
ALDOSTERONE SECRETION. Louis F. Scian, C.D. 
Westermann, O.R. Kruesi, and J. G. Hilton, (intr. by 
W.. Henry Sebrell, Jr.), Dept. of Medicine, St. 
Luke's Hospital, New York, N.Y. 

The effects of ACTH and synthetic vasopressin 
on adrenal aldosterone secretion were investigated by 
use of the adrenal perfusion technique as described 
by Hilton et al. (Am. J. Physiol. 192: 525, 1958). 
Arterial blood from hypophysectomized donor dogs 
was perfused through the isolated adrenal glands 
of recipient hypophysectomized dogs and the secretion 
of aldosterone and hydrocortisone in the adrenal 
venous effluents was measured. ACTH stimulation 
gave a fivefold increase in aldosterone secretion 
while vasopressin had no effect. Both compounds had 
a marked effect on hydrocortisone secretion, It is 
concluded that: (1) ACTH has an aldosterone stim- 
ulatory activity on the perfused adrenal gland (2) 
vasopressin directly stimulates the secretion of 
hydrocortisone but not aldosterone (3) the adreno- 
cortical stimulatory effects of ACTH and vasopressin 
are mediated through different mechanisms and vaso-~ 
pressin has an action on the adrenal cortex separate 
from that of ACTH. (Aldosterone determinations 
were kindly performed by Dr. James O. Davis of the 
National Institutes of Health. ) 
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THE ENERGY REQUIREMENTS OF MEN EXPOSED TO SOLAR 
RADIATION AND HEAT. pe ny C.F. Consol 
azio (intr. by T. E. Friedemann). USA Medical 
Research & Nutrition Laboratory, Denver, Colo. 
Previous work by this laboratory showed the 
average energy requirement of military 
personnel living and working in the heat to be 
4061 and 4416 Cal/man/day for a headquarters 
and a military police company, respectively. 
This study was designed to determine the effect 
of solar radiation and temperature per se on 
the energy expenditure and caloric requirements 
of men. Ten healthy men were exposed for 
ten-day periods to low (71°F), intermediate 
(78°), and high (101°) temperatures and to a 
period of direct sunlight (78°). Humidity was 
controlled at all times. Sweat and pulse rates 
and internal body temperatures were recorded 
daily at designated intervals. Energy expendi- 
ture for controlled levels of activity and 
BMR's were measured by indirect calorimetry. 
Food and water were supplied ad libitum. The 
average intake corrected for body weight c 
at 71° was 3341, at 78° 3109, at 101° 3833 and 
in the sunlight (78°) 3788 Cal. A significant 
increase in caloric intake occurred when men 
were exposed to either direct sunlight (78°) or 
high temperatures (101°). However, this was 
not true when these values were corrected for 
the energy cost of sweating. The results 
suggest that high food consumption in the heat 
may be related to the rate of sweating. The 
role of sweating and the effects of sunlight 
and heat on the caloric requirements of men 
will be discussed. 


2150 
EFFECT OF DIETARY L-TRIIODOTHYRONINE ON LACTIC 
ACID, GLYCOGEN, RIBO- AND DESOXYRIBONUCLEIC 
ACIDS AND SUCCINOXIDASE ACTIVITY OF THE HEART 
OF SWINE. R. Le. Shirl He. D. Wallace, C. E. 
Norris*, J. Warner* and G. K. 





e vers 5 Co 

L-Triiodothyronine is quite active biolog+ 
cally and has been suggested as a growth 
stimulant. Its effect on a number of compounds 
important in the functioning of the heart was 
the object of this study. Thirty-six weanling 
pigs were divided into 4 dietary groups. 
Groups 1 and 3 were fed 14 and 21% protein, 
respectively; while corresponding groups 2 and 
4 also received 75 mg of Na-I-triiodothyronine 
per ton of feed. ‘The animals were slaughtered 
when they reached 190 lb of weight and samples 
of the left ventricle were obtained within 15 
minutes of the time of sacrifice and analyses 
started immediately. Groups 1, 2, 3 and 4 had 
average values in the heart of 6.0, 4.3, 5.1 
and 5.0 mg of lactic acid: 1.7, 1.7, 1.7 and 
1.5 mg of glycogen; 1.89, 1.95, 1.90 and 1.81 
mg RNA; and 1.50, 1.56, 1.60 and 1.53 mg of 
per gram fresh weight, respectively. The 
dietary groups had succinoxidase activity in 
heart that ranged from 0.87 to 0.90 ml of 
uptake per mg of N, and 23.6 to 25.4 ml of 
uptake per gram wet weight, respectively. 
Xanthine oxidase and glycogen were also deter- 
mined in the liver and were found not to be 
affected by the dietary treatments. 
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METABOLIC STUDIES OF LABELED ACETOGLYCERIDES, 
Ros L. Shull*, Louis A. ne’, Richard D, 
oleman* and Roslyn B, Alfin-Slater. _ 

on Dept. of Biochemistry and 
Nutrition, Univ. of So. Calif., School of 
Medicine, Los Angeles, Calif. 

Following the administration to rats of 
various acetoglycerides, labeled with cl 
either in the acetic acid or long chain fatty 
acid moiety, determinations were made of the 
radioactivity of expired C09 and of the con- 
tents remaining in the gastrointestinal tract, 
The amount of absorption was dependent on the 
nature and position of the long chain fatty 
acid constituents of the triglyceride molecule, 
In the 8 hour experimental period, 1,2-diaceto. 
3-olein was better absorbed than the aceto- 
glycerides containing stearic acid, i.e. 2— 
aceto-l, 3-distearin and 1,2-diaceto-3-stearin, 
In all cases, except that of 1,2-diaceto-3- 
stearin-1 » the specific activity of the ex. 
pired COj reached a maximum within the 8 hour 
experimental period, The significance of these 
results will be discussed. (Supported by a 
grant from the U.S. Dept. of: Agriculture.) 
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AMINO ACID INTERRELATIONSHIPS: THE 
EFFECT OF VARIATIONS IN LEUCINE IN- 
TAKE. S.E.Snyderman, D.C. Cusworth*, 

E. Roitman* and L.E.Holt, Jr. Dept. of Ped, 
N. Y.U., New York City. 

The effect of administration of an excess 
of L-leucine on the plasma levels of amino 
acids was studied in 2 normal adult males. The 
blood was studied in the fasting state and 3 hra 
after the oral administration of 25 grams of L- 
leucine. The administration of leucine caused 
a sharp rise in the plasma leucine level anda 
significant fall in the levels of several other 
amino acids. Phenylalanine, proline and thre 
nine fell to 65 to 75 percent of the control 
values while tyrosine and valine fell to 45% of 
the control levels. 

Omission of leucine from the diet of 2 in- 
fants reduced the plasma leucine level, but 
caused a marked increase in the valine level. 
In one subject the threonine level was also in- 
creased. 

The inverse relation between leucine and 
valine is not surprising in view of the chemi- 
cal similarity of these two amino acids and 
their possible competition for enzyme systems. 
Inverse relationships between leucine and 
other amino acids are less easily explained. 
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GROWTH RESPONSE OF DEPLETED CHICKS UNDER STRESS 
OF AN INFECTIOUS RESPIRATORY DISEASE. Robert L. 
ibb and William Sanslonex. Dept. Poultry 
Sr — Rut gers Vey Tunswick, N. Je, with 
tech. assist. of Harry Veros. 

Eighty White Leghorn male chicks were de- 
pleted of their vitamin A reserves and assigned 
to k groups on the basis of body weight and 

rance. Treatments were as follows: 
Group 1, single intramuscular injection of 
12,500 IU's of a water miscible vitamin A; 
group 2, challenged with Roakin strain of New- 
castle disease; group 3, challenged and then 
given vitamin A 48 hours later; group 4, given 
vitamin A 8 hours prior to challenge. In 
group 1, 1 bird died; those remaining averaged 
454 g. with a feed utilization of 0.39 g. of 
weight gained per g. of feed consumed; serum 
levels were 5O¥% carotenoids and 649% vita- 
min A. In group 2, all birds died. In group 3 
8 birds died; weight averaged 356 g. with a 
feed utilization of 0.35 g. and serum levels of 
55% % carotenoids and 538% vitamin A. In 
group h, birds died; weight averaged 365 g. 
with a feed utilization of 0.39 g. and serum 
levels of 528% carotenoids and 520% vitamin 
A. Newcastle disease significantly depressed 
growth rate and increased mortality and water 
required per g. of feed consumed. Vitamin A 
prophylaxis was superior to therapy for main- 
tenance of feed utilization and physical ap- 
pearance of infected birds. Lower serum vita- 
min A levels in infected birds indicate a pos- 
sible higher requirement. 


2154 


METABOLISM OF SULFONIUM SALTS OF ETHIONINE AND 
METHIONINE IN THE RAT. J. A. Stekol and 

W. Bauer*. The Institute for Cancer Research, 
Philadelphia, Pa. 

Methionine methyl sulfonium promoted the 
growth of rats only if cystine or homocystine 
was present in the diet. Ethionine methyl 
sulfonium inhibited the growth, and ethionine 
ethyl sulfonium was much less inhibitory than 
ethionine methyl sulfonium. Tracer studies 
in vivo showed the incorporation of the methyl 
of methionine methyl sulfonium into tissue 
methionine, choline, and creatine. The methyl 
of ethionine methyl sulfonium was incorporated 
into these tissue metabolites to a much smaller 
extent than the methyl of methionine methyl 
sulfonium. The ethyl of ethionine methyl sul- 
fonium was incorporated into tissue "methionine; 
"choline," and "creatine" to a much smaller 
extent than the methyl group of the same com- 
pound. The ethyl of ethionine ethyl sulfonium 
was incorporated into the tissue metabolites 
to a still smaller extent than the ethyl of 
ethionine methyl sulfonium. These observations 
are consonant with the observed effects of the 
sulfonium salts on growth in that they indi- 
cate that the growth inhibition is a reflection 
of the determining role of the substituent 
alkyl groups in the extent of formation of 
ethionine in vivo. Aided by grants from the 
American Cancer Society and the National Cancer 
Institute, Public Health Service. 
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THE PHOTOCHEMICAL KINETICS AND MECHANISM OF 
ERGOSTEROL IRRADIATION. and 
H. S. Stillo (intr. by C. A. Hoppert). 
Michigan State University, East Lansing. 

A rapid means for analysis of ergosterol 
irradiation mixtures, based upon a statistical 
curve-fitting of the ultraviolet absorption 
spectrum, has been developed. The analysis 
furnishes the calculated composition giving 
the best least squares fit of a calculated 
absorbance curve to the experimental absor- 
bance curve at eleven selected wavelengths; 
calculated compositions have been shown to 
be reliable to +3% for each component. The 
new analytical method has made possible a 
detailed kinetic study of the ergosterol 
irradiation reaction at several selected wave- 
lengths and using several different solvent 
systems. The apparent wavelength influence 
on the course of the reaction is largely 
through the "inner filter" effect. The 
"specific solvent effect" has been found to 
depend primarily upon solvent viscosity rather 
than upon such other solvent properties as 
polarity or hydrogen bonding. A more detailed 
mechanism for the reaction can now be postu- 
lated, based upon the results of this investi- 
gation and the recent contributions of the 
Havinga group at Leiden. Kinetic expressions 
based upon the postulated mechanism have 
been worked out and shown to be consistent 
with the experimental results. The primary 
quantum yield has been found to be about 0.5, 
in agreement with earlier results based upon 
entirely different analytical methods. (Work 
supported by a Natl. Inst. of Health grant.) 
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CLEAVAGE MECHANISMS OF PURIFIED MICROBIAL 
CELLULASES. We O. Storvick and K. W. King 
(intr. by Re We Engel « Vae Poly. Inste, 
Blacksburg, Va. 

Cellobiose was the only detectable, reducing 
sugar produced by the action of crude cellu- 
lases derived from Cellvibrio gilvus on cellu- 
lose. Enzymes in crude filtrates were resolved 
into four reproducible components by zone 
electrophoresis. No single component exhibited 
detectable activity on native cellulosic sub- 
strates. Using carboxymethyl-cellulose as 
substrate in kinetic studies, three of the four 
enzyme components yielded data showing a linear 
relationship between log (intrinsic viscosity) 
and log (reducing sugars). Data from systems 
known to depolymerize cellulose at random 
linkages, for example HPO (Martin and Pacsu, 
Textile Res. J. 26, 192, 1956) or purified 
cellulase from thecium verrucaria showed 
a linear relation of log (intrinsic viscosity) 
to reducing sugars. The theoretical signifi- 
cance of this qualitative difference between 
the end-wise and random cleavage is uncertain. 








Swift 


2157 
THF UTILIZATION OF DIETARY PROTEIN AND ENERGY 
AS AFFECTED BY FAT AND CARBOHYDRATE. R. W. 
Swift, G. P. Barron*, K. H. Fisher, R. L. 
Cowan*, E. W. Hartsook*, T. V. Hershberger’, 











E. Keck*, R. P. King*, T. A. Long™ and M. E. 
Berry*. Pennsylvania State Univ. Univer- 
Sity Park. 


Ta an extensive series of studies 
with albino rats it has been shown that 
a diet high in fat is more efficiently 
utilized than is a diet low in fat 
furnishing an equal and adequate amount 
of protein and energy. In order to 
determine whether these findings were 
applicable to human beings, two diets 
were prepared, each of which furnished 


3035 Cal. and 97.5 gm. of protein daily. 


The percentages of the total energy 
derived from fat in the low fat and in 
the high-fat diets were 9.8 and 60,1 
respectively, Two pairs 
students served as subjects, Using the 
respiration calorimeter, the 24~hr. 
metabolism of each pair was measured 
twice (interval of one week) on each of 
the two diets, Nitrogen balance was 
also determined. The 24-hr, metabolism 
values obtained from the two diets were 
practically identical, Mo differences 
were observed in nitrogen balance nor 
in the percentages of heat eliminated 
by the evaporation of water, 
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INTESTINAL ABSORPTION OF METHIONINE AND HISTI- 
DINE BY THE CHICKEN. M. ea Taylor, Howard 
J. Newman* and C. M. Paine pt. of Agric. 

ochem., Rutgers, the State University of New 
Jersey, New Brunswick. 

Intestinal absorption of methionine and 
histidine was studied in adult chickens having 
permanent Thiry-Vella fistulas. The L isomers 
of both amino acids were absorbed from the fis- 
tulas more rapidly than were the D isomers. 

At a concentration of 107 M, 2,l<dinitrophenol 
retarded absorption of L-methionine but not of 
the D form. The absorption of L-histidine was 
impaired in the presence of equimolar concen- 
trations of either L- or D-methionine. Race- 
mization of D-methionine during absorption 
could not be demonstrated. The L isomers of 
both methionine and histidine appear to be 
absorbed from the chicken intestine by a common 
specific transport mechanism, with D-methionine 
being able to participate in at least one stage 
of this mechanism. 
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INFLUENCE OF a-PHENYLBUTYRAMIDE ON PLASMA CHO. CHA 
LESTEROL CONCENTRATIONS IN CHOLESTEROL-FED AMD INI 
ESTROGEN-TREATED COCKERELS. David M. Tennen' smi 
Gunther W. Kuron*, mary E. Zanetti® and a Bec 
He Ott. e Merc ns ju or rapeutic 
esearch, Rahway, New Jersey. fat 

The effect of a-phenylbutyramide, given in ing 
the diet and by injection, on plasma choles- ele 
terol concentrations of hypercholesterolemic ole 
cockerels has been studied in experiments of lev 
five days duration. a-Phenylbutyramide did the 
not reduce exogenous hypercholesterolemia, lei 
duced by cholesterol feeding, but did reduce and 
endogenous hypercholesterolemia, produced by lev 
treatment with diethylstilbestrol. The con 
cholesterol-lowering effect of a-phenylbutyr- in 
amide in estrogen-treated birds increased with aci 
the amount of estrogen given, and thus the acc 
metabolic step inhibited was not rate-limiting aci 
unless the demand for cholesterol synthesis hig 
was high. a-Phenylbutyramide also suppressed obt 
the rise in plasma calcium caused by estrogen- tio 
treatment. pat 
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CARCASS FAT OF THE LACTOSE-FED RAT. Re. M. EFF 
Tomarelli and F. W. Bernhart. Wyeth Institute SUR 

or Medical Research, r, Pa. 

Rats fed a diet containing 52% lactose T.B 
grow at a reduced rate and have carcasses with Dep 
0% less fat than rats fed glucose, sucrose Hos 
or dextrin. Replacement of one-fourth of the 
glucose of a diet with lactose had no effect pres 
but above this level the growth retardation one 
and decrease in carcass fat was proportional 
to the lactose content. The low content of _ 
carcass fat was neither the result of the de- hyd 
creased food consumption nor the decreased lear 
growth rate since glucose-fed rats maintained adm 
by food restriction at the same body weight of g 
as lactose-fed rats had a normal deposition nor 
of body fat. The low body fat could not be glue 
attributed to the galactose component of nd 
lactose since only a slight effect on body 
composition resulted from the feeding of an ject 
equivalent mixture of glucose and galactose. The 
The feeding of sorbitol to rats is known to of g 
result in a gross enlargement of the cecum si pair 
ilar to that of lactose feeding. Sorbitol- adm 
fed rats were also found to have low carcass lary 
fat. Although these results indicate a cor- 
relation between intestinal effects and car- oPP 
cass fat deposition, they do not necessarily sUgs 
indicate a causal relationship. In feeding tiss 
trials with a mumber of antibiotics only afte 
Chlortetracycline addition to a lactose diet sign 
definitely increased the growth rate but did this 
not increase the body fat content. and 
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CHANGES IN FATTY ACID COMPOSITION OF DEPOT FAT 

INDUCED BY DIETARY FAT. S. B. Tove and F. H. 

smith (introduced _ G. Ob 8 Nutrition 
on, N. C. State College, eigh. 

The fatty acid composition of mouse depot 
fat was measured by gas chromatography follow- 
ing the production, by dietary means, of 
elevated depot fat levels of linoleic acid, 
oleic acid or myristic acid. As the depot fat 
level of linoleic acid increased from 8 to 48%, 
there was a relative decrease only in palmito- 
leic acid. The relative levels of stearic acid 
and palmitic acid increased and the relative 
levels of oleic acid and myristic acid remained 
constant. When an elevated level of oleic acid 
in the depot fat was induced, only palmitic 
acid showed a relative decrease. This was 
accompanied by a relative increase in myristic 
acid and no change in palmitoleic acid. When 
high depot fat levels of myristic acid were 
obtained, there was no change in the propor- 
tions of the other fatty acids. Although a 
pattern of fatty acid change is not observed 
with myristic acid, with elevated levels of 
linoleic acid and oleic acid a pattern of 
specificity of change is evident. As each of 
these acids increase, the only acids to de- 
crease are those with the same solubility 
properties and there is a relative increase in 
a different saturated acid. 





2162 
EFFECT OF GLUCAGON ADMINISTRATION ON 
SUBSEQUENT GLUCOSE TOLERANCE IN MAN. 
T.B. Van Itallie, J. Felber*, and P. Marchi*. 
Dept. of Nutrition, Harvard, and Peter Bent Brigham 
Hosp., Boston, Mass. 

A recent study (Van Itallie et al., Diabetes, in 
press) has demonstrated that the abnormal glucosuria 
occurring in man after several days of glucagon treat- 
ment is due to impaired tolerance to ingested carbo- 
hydrate, particularly that in the moming meal. To 
learn more about the relationship between glucagon 
administration and subsequent impairment of the rate 
of glucose removal from the circulation, a series of 
normal volunteer subjects was studied by means of 
glucose tolerance tests: (i) under control conditions, 
and (ii) 8 to 10 hours after a single noctumal in- 
jection of 4 mg. crystalline glucagon (Lilly) i.m. 

The results showed that a single nocturnal injection 

of glucagon was sufficient to induce significant im- 
pairment of tolerance to intravenously or orally 
administered glucose the following moming. Capil- 
lary-antecubital venous glucose differences diminished 
appreciably at the time of impaired glucose tolerance, 
suggesting decreased uptake of glucose by peripheral 
tissues. Fasting blood glucose levels on the morning 
after nocturnal glucagon injection did not differ 
significantly from control values. It is believed that 
this diabetic-like response to glucagon is indirect 

and may represent a reaction to glucagon-induced 
depletion of liver glycogen. 
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2163 
DI- AND TRIPHOSPHOPYRIDINE NUCLEOTIDASE OF THE 
DOG FEMUR. Robert Van Reen. Naval Medical 
Research Institute, Bethesda, Md. 

It has recently been demonstrated that the 
femurs of young dogs and rabbits show consider- 
able isocitric dehydrogenase activity in the 
epiphysial and metaphysial regions. This 
suggests that a lack of this enzyme may not be 
the reason for the accumulation of citrate in 
calcified tissues but rather the phenomenon may 
be due to the regulation of the level of TPN 
which is required for isocitric dehydrogenase 
activity. Studies were undertaken, therefore, 
of the DPNase and TPNase of the epiphysial- 
metaphysial area of young dog femurs. Assays 
were performed to detect either pyrophosphatase 
or ribosidase activity and it was determined 
that splitting of DPN and TPN by bone prepara- 
tions occurred only at the pyridine-ribose 
linkage. The influence of pH on the reaction 
was studied over a range of from 5.5 to 8.5 
and the pH optimum found to be about 7.5. 

Using the reaction of cyanide with DPN and TPN, 
it was determined that the bone preparations 
split 5.8 wmoles DPN per hr. per gm. of bone 
or 7.8 pmoles TPN per hr. per gm. of bone. 
Since the DPNases of some tissues have been 
reported to be inhibited by nicotinamide, it 
was of interest to determine whether the bone 
nucleotidase yas also sensitive. The incorpo- 
ration of 10°" M nicotinamide into the assay 
system resulted in a 32% inhibition of DPNase 
activity and a 30% inhibition of the TPNase 
activity of the bone. 


2164 


SPECIFICITY OF FUNCTION OF VITAMIN A IN MUCO- 
POLYSACCHARIDE BIOSYNTHESIS. P. T. Varandani*, 

bed - Div. of 
An. Nutr. and Radiocarbon Lab., Univ. of Ill., 
Uzbana, Ill. 

A previous report from this laboratory (Wolf 
and Varandani, 4th Internat. Cong. Biochem., 
Vienna, 90, 1958) has presented data which in- 
dicate that the incorporation of $?0,= into 
mucopolysaccharide by excised colons from vita- 
min A-deficient rats is one-half that by colons 
from normal rats. This is reversed by the in 
vitro addition of vitamin A. The same differ- 
ence has now been found when colon homogenates 
are used. The addition of TPNH, glucose-6- 
phosphate or glycogen fails to restore the in- 
corporation, showing that the lowering of the 
formation of mucopolysaccharide is not due to 
the lack of glycogen-like substrate (Wolf, Lane, 
and Johnson, J. Biol. Chem., 225, 995, 1957). 
The effect of vitamin A on incorporation into 
mucopolysaccharide of radiosulfate was also 
found for glucose-1-C14, 

Isooctane extraction of colon homogenates 
was also found to reduce mucopolysaccharide 
biosynthesis and this reduction was overcome by 
vitamin A addition (Varandani, Wolf, and John- 
son, Amere Chem. Soc., Chicago, 56C, 1958). 
This reduction, however, can also be reversed 
by vitamin E, vitamin D, vitamin K, mevalonic 
acid, squalene and cholesterol. In contrast, 
the incorporation of S?50,= into mucopoly- 
saccharide by colon homogenates from vitamin A- 
deficient rats is specific for vitamin A. 
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Arteriosclerosis in Puppies Fed a Mag- 
nesium Def icient Diet. J.J.Vitale,E.E. 
Hellersteint M.Nakamura*,B.Lown*, De D.M. 
Hegsted, and J.Caner*, Dept. of Nutrition 
Harvard School of Public Health,Boston, 
Mass. 

Six mongrel dogs were fed a magnesium 
deficient diet (containing no cholester- 
ol or cholic acid) for approximately six 
months. Growth stopped after approxi- 
mately one month. Electrocardiographic 
changes were observed. Alterations in 
myocardial sensitivity to digitalis oc- 
curred. Serum magnesium levels were low- 
ered. The serum alpha-1l globulins de- 
creased and the beta-lipoproteins were 
increased as the deficiency progressed. 
Radioactive Mg? studies demonstrated 
that there was a more rapid disappear- 
ance of the isotope from the serum of 
deficient dogs as compared to the con- 
trols. The magnesium deficient dogs 
showed moderate gross mitral and tricus- 
pid valvular sudanophilic deposition. 
There were patchy, fairly widespread 
changes in the peripheral and coronary 
arteries which consisted of the follow- 
ing: calcium deposition upon elastic 
lamellae (especially the aorta), calci- 
fication of portions of the entire me- 
dia, medial ground substance changes, 
= eccentric fibrous intimal thicken- 
Nge 
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SOME ASPECTS OF NIACIN METABOLISM ON A LOW 
TRYPTOPHAN INTAKE. V.M. Vivian*, M.A. Morrison* 
M.M. Kirk*, R.R. Brown*, J.M. Price*, and M.S. 
Reynolds. School of Home Economics and Cancer 
Research Hosp., Univ. of Wisconsin, Madison. 


The results of feeding women a constant 
low-niacin semi-synthetic diet with gradually 
increasing amounts of tryptophan, have been 
previously reported. In the present study, 
following a depletion (basal) period in which 
the diet furnished 25 mg tryptophan and 2.5 
mg of niacin, tryptophan was added at a level 
just sufficient to maintain nitrogen balance 
(160 mg) and niacin was provided in increasing 
amounts (2.5, 5, 10 and 15 mg). Nitrogen bal- 
ance, blood pyridine nucleotide levels (PN) 
and urinary excretion of pyridone, N'-methyl- 
nicotinamide and 8 intermediary tryptophan 
metabolites were determined. 


Our data suggest that under these condit- 
ions supplements of niacin above the level of 
2.5 mg did not affect nitrogen balance. PN 
values decreased on the basal diet and return- 
ed to control levels on 10 mg niacin. The 
pyridone excretion showed a sharp decrease on 
the basal diet, remained low on intakes of 5 
and 10 mg niacin and after 7 days on 15 mg 
returned to 1/3 - 1/2 the control values. The 
levels of the intermediary tryptophan metaboli- 
tes decreased on the basal diet and remained 
low throughout the study. 
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ASCORBIC ACID IN WOUND HEALING. Susanne ‘ 
Schuc Arthur F, Abt*, and Jose 
Fee ee a Va. and sesaph Hs Tee 


Biochemistry, George Washington Univ. Medical 
School, Washington, D. C. 

The relation of dietary intake and tissue 
levels of ascorbic acid to the healing of sur- 
gically-induced wounds in guinea pigs was stu- 
died. A parallelism between intake and tissu 
levels of ascorbic acid and tensile strength 
of the healing wound was observed. Upon ade- 
quate intakes of ascorbic acid the concentra- 
tion of the vitamin was significantly higher 
in the repairing wound tissue than in the tis- 
sues from which it was formed. Blood levels 
of ascorbic acid were markedly diminished 10 
days after operation, suggesting greater utili- 
sation of the vitamin after surgery. Greater 
retention of ascorbic acid in the tissues was 
observed when the ascorbic acid supplement was 
mixed in the food than when the vitamin was 
given in solution by dropper. Wound healing 
took place at blood levels of ascorbic acid as 
low as 0.17 to 0.12 mg. per cent, but the for- 
mation of strong scar tissue was more rapid in 
animals with normal blood levels. Hydroxypro- 
line and hexosamine levels in the abdominal 
wound showed no relation to scurvy. An abso- 
lute increase in hexosamine, but not hydroxy- 
proline, occurred in the wound tissue in both 
normal and scorbutic animals. 


2168 
THE ROLE OF COPROPHAGY ON THE AVAILABILITY OF 
VITAMINS SYNTHESIZED IN THE INTESTINAL TRACT 
WITH ANTIBIOTIC FEEDING. Re, E. Webb*, Me S. 
Mameesh* Ww on* 
Univ. of Illinois, Urbana, Ill. 


Two series, each consisting of two experi- 
ments, were conducted with weanling rats to 
determine the role of coprophagy on the panto- 
thenic “sparing" action of terramycin and the 
thiamine "sparing" action of penicillin. The 
rats were fed a sucrose-casein synthetic diet 
and were weighed weekly. The pantothenic acid 
vs terramycin experiments were terminated at 
five weeks, while those of the thiamine vs pen 
icillin were terminated at four weeks. The 
method used to control and estimate coprophagy 
was that of Barnes et al. (J. Nutr. 63, 489, 
1957). On a pantothenic acid-deficient diet, 
100 ppm. terramycin gave marked growth increase 
whether coprophagy was prevented or not. On @ 
thiamine-deficient diet, supplementation with 
50 ppm. penicillin resulted in a growth in- 
crease when coprophagy was permitted, but not 
when it was prevented. At adequate intakes of 
the vitamins no growth stimulation was observed 
due to coprophagy or to antibiotics. The re- 
sults of these experiments indicate that the 
pantothenic acid synthesized by the intestinal 
microflora under the influence of terramycin 
was directly absorbed, while the thiamine out- 
put of the microflora was available only by 
fecal consumption. 
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IDENTIFICATION OF A VITAMIN B,2BINDING SUB- 
STANCE IN THE SEROMUCOID FRACTION OF PLASMA, 

. B. Weinstein*, S. M. Weisaman*, and D. M. 
Watkin, National Institutes of Health, Bethesda, 
Maryland. 

Previous studies suggest the major B,9-bind- 


ing substance in plasma from normal subjects 
and patients with chronic myelocytic leukemia 
(CML) has the electrophoretic mobility of an 
a-1 globulin. This study was designed to in- 
vestigate the By2 content and ae proper- 
ties of glycoproteins isolated according to the 
methods of Winzler, et al. When 0.1 to 1.0 
mgm Co58B12/m1 was added to plasma from 6 
normal subjects and 8 patients with CML and 
free B12 removed by dialysis, 77% and 83% res- 
pectively of the bound (nondialyzable) radio- 
activity for the 2 groups was found in the 
phosphotungstic acid precipitate (seromucoid). 
When 10 to 100 mugm Co58B,5/ml was added to 
plasma from patients with an association 
between the increased binding capacity of this 
plasma and the increased recovery of radio- 
activity in the seromucoid fraction was demon- 
strated, The failure to recover substantial 
radioactivity from the "MP-1" (orosomucoid) 
fraction following its isolation by ammonium 
sulfate precipitation from the plasma of normal 
subjects and patients with CML suggests that 
orosomucoid is not the major B,) binding sub- 
stance. Column (DEAE) chromatography of a per- 
chloric acid filtrate of plasma revealed an 
effluent region of high Bj2 activity containing 
a high carbohydrate-protein ratio and having an 
@-1 mobility on electrophoresis. 


2170 


VITAMIN E.DEFICIENCY AND TRICARBOXYLIC ACID CY. 
CLE OXIDATION: PHOSPHOENOLPYRUVATE METABOLISM, 
* ® 


Depts. of Phy- 
sical Medicine end Biochemistry, HN. Y. Medical 
College, and Dept. of Medicine, Cornell Univ. 
Med, College, New York City. 

During vitemin E-deficiency, oxidation of 
tricerboxylie acid (TCA) cycle intermediates 
by washed rabbit liver homogenates, supplemen- 
ted with ATP, is greater than controls. As 
TCA cycle intermediates further removed from 
citrate are used as substrate, differences in 
oxygen consumption between control and defi- 
cient groups increased (Weinstock at al., Arch. 
BMochem. Biophys, 572496, 1955). We have in- 
vestigated the effect of adding octanoate, py- 
ruvate, and phosphoenolpyruvate (PEP) to these. 
systems in the presence of TCA cycle interme- 
diates, Addition of octanoate or 
Ceused a large increase in oxygen consumption 
by controls and a lesser increment by the defi- 
cient group, and markedly reduced the differen- 
ces between the groups. Addition of PEP had no 
marked effect on oxidation. However, analysis 
of inoubation mixtures shoved accumulation of 
significantly greater amounts of PEP by con- 
trols oxidising TCA cycle intermediates than by 
the deficient group. Added PEP 
from both control and deficient incubation sys- 
tems to the same limited extent, Resulte indi- 
cate that increased oxygen consumption during 
vitemin E-deficiency involves the metabolism of 

e (Supported by grants from Musculer Dys- 
trophy Asens. of America, Inc. ). 
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2171 
PROTECTIVE EFFECT OF PECTIN AGAINST THE 
INCREASE IN LIVER AND PLASMA CHOLESTEROL 
INDUCED BY CHOLESTEROL FEEDING IN THE IMMATURE 
MAIZ RAT. As Fo Walls" and B. Ha Ershoff. 
Western Biological Laboratories, Culver City, 
California, 


Four groups of rats were employed in the 
present experiment. Group I was fed a 

basal ration consisting of sucrose, 

61%; casein, 24%; cottonseed ofl, 10%; salt 


i 
A 
§ 
y 


ration plus % pectin N.F. plus 1% cholesterol. 
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DI- TRI- AND TETRAENOIC ACIDS IN BLOOD SERUM 
OF NEWBORN INFANTS. Hilda F. Wiese and Arild 
E. Hansen. Dept. of Pediatrics, Univ. of Texas 
School of Medicine, Galveston, Texas. 

Young animals readily develop signs and 
symptoms of fat deficiency whereas adult 
animals do not. On the other hand, analyses 
of blood serum for di- tri- and tetraenoic 
acids show values characteristic of fat 
deficiency both in young and adult animals. 
Likewise young infants also are susceptible 
to lack of fat and the skin changes which 
may develop disappear when linoleic acid is 
given. However, it appears that more data 
are needed regarding the effect of the 
maternal diet on the infant's store of 
essential fatty acids. Through a contract 
from the Human Research Division, U.S.D.A. 
the unsaturated fatty acids of blood serum 
of newborn infants are being studied. In 
18 neonates the mean value for the total 
fatty acids (TFA) was within the same range 
as for older infants. Dienoic acid com- 
prised 9.2% of the TFA which is similar 
to that of infants receiving evaporated 
milk (EM) but lower than for infants on 
breast milk (BM). Trienoic acids averaged 
1.1% and were lower than in infants on EM, 
but the same as those on BM. Tetraenoic 
acids comprised 13.9% and were higher than 
for infants both on EM and BM. The high 
values for arachidonic acid may be due to 
the mother's diet and/or to the altered 
endocrine function of pregnancy. 
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PEPTIDASE ACTIVITY IN THE PERITONEAL CAVITY. 
nald $ ns_and John M (intr. 
by H. C. Tidwell). Dept. of Biochemistry, 
Univ. of Texas Southwestern Med. School, Dallas. 
During the course of study of the absorption 
of small peptides through the intestinal wall 
of the rat, it was observed that peptidase ac- 
tivity is present in the peritoneal cavity. A 
series of peptides was incubated with cell-free 
peritoneal fluid from the rat. A wide range of 
specificity in peptidase activity was found. 
Studies with normal human peritoneal fluid 
showed similar patterns of peptidase specifici- 
ty. The presence of peptidases in the perito- 
neal cavity led to an examination of the toxic- 
ity of peptides when administered by the intra- 
peritoneal route. On the basis of the estab- 
lished toxicities of amino acids (Gullino, et 
al., h, Bio an « 643319, 1956), 
the 199.9 doses of amino acid residues, in the 
form of peptides, were injected into the peri- 
toneal cavities of rats. In certain cases (e.g. 
glycyl-L-leucine) the toxicity of the peptide 
was approximately the same as that of a mixture 
of the two component amino acids. However, 
with other peptides, especially the polygly- 
cines, a tolerance to the expected lethal dose 
was evident. The administration of glycyl- 
glycyl-glycyl-glycine, at a concentration of 
glycine residues equal to the 99. dose of 
glycine, resulted in 100% survival. (Supported 
by a grant from the Robert A. Welch Foundation, 
Houston, Texas.) 


2174 
THE ZFFECT OF LECITHIN UPON CHOLESTEROL, TOTAL 
LIPID, AND LIPID PHOSPHORUS VALUES IN SERUM 
AND LIVER OF RATS. E. 3B. Wilco . 
Gelloway (intr. by L. EB. Harris). Food and 
Nutrition Department, Utah State University, 
Logan. 

Weanling male rats (77) were fed a stock 
diet one week and then placed on diets which 
contained 0, 5, 13.5, and 20% lecithin or lara 
plus cholesterol at 0 and 1%. A combination 
of 5% lecithin and 8% lard was also fed. Five 
or 6 rats were fed each diet for a four-week 
test period. The soya lecithin was obtained 
from the Glidden Company, Chicago. Blood se- 
rum and livers were analyzed for free and total 
cholesterol, total lipids, and lipid phospho- 
rus. The feeding of lecithin to rats fed 
cholesterol significantly reduced the values 
of total cholesterol, total lipids, and ratio 
of lipid phosphorus to total cholesterol in 
the livers; end of total cholesterol and 
ratio of lipid phosphorus to total cholester— 
ol in the serum, Lipid phosphorus changes in 
the livers were slight as were changes in 
serum total lipid and lipid phosphorus values. 
On the diet containing 5% lecithin and 8% lard 
plus cholesterol, values for serum and liver 
cholesterol and serum total lipids were simi- 
lar to the values obtained by feeding 5% 
lecithin and 0% lerd. However, liver total 
lipids were slightly higher. Previous feed- 
ing of 36 rats with lecithin at 0.27, 10.8, 
and 13.5% of the diet had shown similar de- 
creases at the higher levels. The 0.27% 
level of lecithin had no effect on liver 
cholesterol. 
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STUDIES ON A DEHYDRASE IN VALINE BIO. 
SYNTHESIS IN YEAST: Robert L. Wixom, 
Murray Strassman*¥ and Jennie B. Shatton. * 
Dept. of Biochemistry, School of Medicine, 
Univ. of Ark., Little Rock, Ark., and Insti- 
tute for Cancer Research, Philadelphia, Pa, 

The Saccharomyces cerevisiae extract, 

which converts a-acetolactic acid to a-ketoiso. 
valeric acid (Strassman et al., Fed. Proc. 17; 
317, 1958), contains a dehydrase which is pre. 
cipitated during dialysis of the extract. This 
enzyme (cf. Myers and Adelberg, Proc. Natl, 
Acad, Sci. 40: 493, 1954) catalyzes the dehy- 
dration of a, B-dihydroxyisovaleric acid to a- 
ketoisovaleric acid. The optimal dehydrase 
assay conditions were 0.05M Tris buffer, pH 
7.4, 0.02M MgClo and 0. 02M DL-a, f-dihy- 
droxyisovaleric acid. Of other ions tested, 
only Mn** had appreciable activity. Evidence 
for possible coenzymes has been negative to 
date. The isomer obtained via the quinine 
salt gave about twice the yield as the racemic 
substrate. The isoleucine analog, DL-a, B- 
dihydroxy-f-methyl-n-valeric acid, was also 
dehydrated. The specificity of the enzyme for 
other a, B-substituted acids will be described, 
Characterization of this enzyme, along with 
other studies provides substantial evidence for 
the earlier postulated scheme of valine bio- 
synthesis. (Supported in part by a Lalor 
Foundation Fellowship). 











2176 


PROPERTIES OF SALMONELLOSIS RESISTANCE FACTOR 
(SRF) PRODUCED BY MICROBIAL MEANS. Henry N. 
Wood* and Howard A. Schneider, Rockefeller 
Institute, New York City. 

Isolation and characterization of SRF from 
commercial dried egg white and wheat (Fed. Proc. 
16:403, 1957.) was limited by variation of 
activity levels with sample sources and the 
minute amounts of partially purified material 
obtained. The situation has been much im- 
proved by the discovery (Schneider and Wood, 
vide supra) that SRF activity results from a 
certain specific microbial action on certain 
foods. SRF produced by microbial action on a 
chemically defined medium will be described in 
terms of production conditions, fractionation 
procedures and some chemical and physical 
properties. 
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2177 
INFLUENCE OF A HIGH-FAT DIET ON PROTEINURIA IN 


RATS. , 
- National Institutes of 

Health, Bethesda, Maryland 

Normal male rats excreted protein in the 
urine proportional to their body weights 
(Addis, et al-, J. Biol. Chem. 71: 139, 1926); 
the proteinuria could be increased by raising 
the dietary protein ( 3 Rumsfeld, Am. J. 

- 184: 473, 1 or by adding urea 
Finlayson and Baumann, Ap. J. Physiol. 184: 
469, 1956). Eighteen-month-old male rats made 
very obese by feeding a high-fat diet excreted 
about 10 times as mich urinary protein as lean 
controls on stock pellets. Younger male rats 
on the high-fat diet showed the same low 
urinary protein excretion as stock controls; 
urinary protein appeared to increase rapidly as 
the rat's body weight exceeded 1 kg. High 
urinary protein excretion has also been seen in 
male rats made obese by the high carbohydrate 
diet of Ingle (Proc. Soc. Exp. Biol. Med. 72: 
604, 1949). Young animals on the high-fat diet 
grew rapidly but excreted the same amount of 
protein as the stock diet controls; thus 
urinary protein nitrogen calculated per 100 g. 
body weight was lower in this group. Stock-fed 
female rats excreted very little urinary 
protein even after 18 months. When female rats 
were fed a high-fat diet, they too showed no 
increase in urinary protein excretion through 
the 10th month of the experiment. However, 
older female rats on a high-fat diet weighing 
between 800 and 900 g. showed high urinary 
protein excretion. 


2178 

SELENIUM-SULFUR INTERRELATIONSHIPS IN THE VI- 
TAMIN E-DEFICIENT WEANLING RAT. Ching-Sing 

Yang , G. Hossein Dialameh and Robert E. Olson 
Dept. of Biochem. and Nutrition, Grad. School 
of Public Health, Univ. of Pittsburgh, Pitts- 
burgh, Pa. 

Massive hepatic necrosis occurs in weanling 
rats fed diets low in vitamin E, organic sul- 
fur, and selenium. Studies have been conducted 
to determine the nature of the interrelation- 
ships between these dissimilar protective com- 
pounds. The selenium content of cystine (NBC) 
measured by the microchemical method of Cheng 
(Anal. Chem. 28, 738, 1956) was found not to 
account for its protective activity. Analyses 
for selenium by neutron activation in many bio- 
logical materials have proved to be highly 
variable. Since it has been found that seleni- 
um improves the growth of weanling rats fed 
our basal diet and increases coenzyme A con- 
centrations in the liver, the effect of added 
selenium upon the incorporation of $25-cystine 
into liver protein and coenzyme A was studied. 
Dietary selenium in amounts of 5 «g%, as selen- 
ite increased the incorporation of $35-cystine 
into coenzyme A 7-fold per unit of coenzyme and 
14-fold per gram of liver without appreciably 
altering the incorporation of label into liver 
protein. At this level dietary selenium also 
largely prevented the fall in mitochondrial 
DPNH-cytochrome c reductase, pyruvate oxida- 
tion rate and P:0 ratio noted in preparations 
from animals on the basal diet, without in- 
fluencing their hepatic tocopherol content. 
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EFFECT OF LEVEL AND METHOD OF LYSINE SUPPLEMEN- 
TATION ON THE NUTRITIVE VALUE OF WHEAT PROTEINS 
FOR YOUNG RATS. S.P. Y. Helen E. Clark and 
Gladys E. Vail (Intr. by Pearl P. Swanson). 
Dept. of Foods and Nutrition, Agricultural Ex- 
periment Station and School of Home Economics, 
Purdue Univ., Lafayette, Ind. 

Groups of male weanling rats were fed a diet 
containing 10% protein from enriched wheat 
flour supplemented with either 0, 0.06, 0.12, 
0.20, 0.25, 0.50 or 1.00% of L-lysine. The 
mean growth rate, food and nitrogen intake, 
nitrogen efficiency ratio, nitrogen retention 
and biological value on the diet supplemented 
with 0.20% L-lysine were greater than those ob- 
served when less lysine was fed. No further 
improvement was observed when the wheat diet 
was supplemented with lysine beyond the 0.20% 
level. The liver fat content of rats receiving 
the unsupplemented wheat diet was higher than 
that of rats on a diet containing 10% protein 
from casein. The concentration of fat in the 
liver decreased as the amount of lysine admin- 
istered was increased. The mean weight gain, 
food intake and nitrogen efficiency ratio of 
rats consuming the wheat diet with either 0.20 
or 1.00% lysine supplement administered once 
daily by intubation were greater than those on 
the unsupplemented wheat diet but lower than 
the values obtained when the same quantities of 
lysine were mixed in the diet. An explanation 
for the difference in response is being sought. 


2179a 
THE RELATIVE UPTAKE OF sr®85 ann cats BY BONE. 
Joseph Samachs erer. (intr. by 


Dr. Genevieve Stearns) Div. of Neoplastic Dis. 
Montefiore Hosp., New York, N.Y. 

The greater body retention of intravenously 
administered radioactive strontium compared to 
radioactive calcium has been ascribed to the 
relatively greater urinary excretion of stron- 
tium, several investigators agreeing that both 
elements are equally well taken up by bone. In 
view of the greater ionic radius strontiun, 
greater uptake of Ca > than of Sr°> would be 
expected. In vitro studies of bone shaken with 
buffered radioisotope solutions for 2 to Re 
hours at 37°C showed that in 211 cases Ca‘) up- 
take exceeded that of Sr°5, In the absence of 
carrier or with only stable calcium as carrier, 
the ratio of Ca#5 to Sr85 uptake was about 1.2. 
In the presence of stable strontium it rose to 
approximately 2.0 or higher. Human and canine 
bone behaved similarly, as did pieces of bone 
from rib and tibia and bone powder. The addi- 
tion of inorganic phosphate resulted in depos- 
ition as well as exchange but did not appre- 
ciably affect the radioisotope ratio. Appar- 
ently, when the strontium/calcium ratio in 
solution is very low, strontium replaces cal- 
cium on the mineral surface almost ion for ion 
but as the ratio rises, exchange takes place 
with calcium rather than with strontium. This 
effect may represent differences in ionic con- 
figuration in various regions of bone mineral 
surface or between surface ani interior. Im 
plications are discussed with regard to bone 
uptake of Sr? and attempts to use strontium 
as a tracer for calcium. 
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THE SEROLOGICAL DETECTION OF ANTIBODY FROM A 
PRIMARY RESPONSE IN CHICKENS AND RABBITS. 
Herman Ainis (intr. by Justine S. Garvey). 
Division of Chemistry and Chemical Engineering, 
California Institute of Technology, Pasadena, 
California. 

The primary response of chickens and rab- 
bits to keyhole limpet hemocyanin (KIH) was 
investigated. The animals were immunized by a 
single intravenous injection of KIH. Bleedings 
were made at daily intervals and the serums 
were tested for circulating antibodies by 
precipitin analysis and hemagglutination. ‘the 
precipitin analyses were carried out in bor- 
ate buffer at pH 8.5 (mp = 0.15 for the rabbit 
system; p = 1.3 for the chicken system). The 
hemagglutination procedure employed KLH 
coupled to rabbit erythrocytes by bis-diazo- 
tized benzidine. Precipitable antibodies were 
first detectable at three days in the chicken 
group and four days in the rabbit group. Other 
studies on this problem will be discussed 
which deal with the relation of the amount of 
antigen injected to the amount of antibody 
formed, as well as the sensitivity cf other an- 
alytical procedures. ‘The results of this in- 
vestigation are being applied to the detection 
of amall amounts of antibody produced in cell 
culture, following a primary response. (Sup- 
ported in part by a Postdoctoral Fellowship 
from the United States Public Health Service.) 
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ENHANCEMENT OF GUINEA PIG COMPLEMENT BY 
CARBOXYPEPTIDASE A. Kenneth Amiraian*, 
Otto J. Plescia and Michael Heidelberger. 
N.Y. State Dept. Health, Albany, N.Y., and 
Inst. Microbiol., New Brunswick, N.J. 
ptidase A increases the rate and 
extent of ony of a Geen amen 
erythrocytes by guinea gp C'). 
Treatment ain ofr dneo'as not affect the ensyme 


preparation while heating (15 min, 100°C) or 
ashing destroys its enhancing activity, This 
enhancement is associated with complement 
activity and is not due to the presence in 
or production of hemolysins by the carboxy- 
peptidase, since gp C' in the presence of the 








erythrocytes, 
with the various constituents of the immmne 
hemolytic reaction and kinetic 


the lysis of cells in the state EAC'1,4,2 by 
ee A: ee Se geneies 

the efficiency of gp C' in the formation of 
BAC'1,4,2. In addition, Mg++ (or Ca++ and 
Mg++)is required by the component(s) acti- 
vated by the enzyme, 
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FACTORS INFLUENCING THE IMMUNE HEM. 
OLYSIS ASSAY FOR PROTEINS. E.R. Arquilla, 
Inst. of Pathology, Western Reserve Univ.,Cleve 
The inhibition of hemolysis of antigen sensi- 
tized (Bis-diazo-benzidine) erythrocytes by anti. 
serum with antigen preincubation was studied 
as a possible assay for proteins. The influence 
of quantity of antiserum, cells, complement and 
factors causing non specific hemolysis on the 
assay were examined. The sensitivity is depen- 
dent on the smallest quantity antigen capable of 
combining with sufficient antibody to cause a 
measurable decrease in the sensitized erythro- 
cytes hemolysed. An excess of sensitized ery- 
throcytes is necessary and the presence of ex- 
cess antibody or complement must be avoided. 
Non specific hemolysis is caused by a factor in 
guinea pig serum (complement source). This 
factor can be absorbed with sheep erythrocyte 
stroma without significant depression in com- 
plement. When absorbed complement is used th 
range of assay is increased. Increasing the sen- 
sitized cell concentration results in a steeper 
slope of the standard curve and more precision 
There is also an increase in the amount of non 
specific hemolysis. Increasing the concentration 
of absorbed complement does not effect the 
slope, however more non specific hemolysis is 
observed. Other factors being constant, decreas- 
ing the antiserum concentration results in an 
increase of the sensitivity of the assay. Howev- 
er, at high dilutions of antiserum the slope de- 
creases and the assay is less precise. By ad- 
justing quantities of reagents, four levels of 
protein between 10° °and 10-7 grams could be 
measured with a maximum of 30% error. 
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STUDIES OF AN ENZYME PRODUCED BY 
BACILLUS FULMINANS THAT INACTIVATES 
BLOOD GROUP O SUBSTANCE, Harold Baer 
and Ingeborg Naylor*, Dept. of Microbiology, 
Tulane Univ. School of Medicine, New Orleans, 
La. 

The crude enzyme was isolated from an 
autolysate of a B, fulminans suspension by am- 
monium sulfate and acetone precipitations, It 
was then purified an additional twenty times 
by precipitation resulting from successive dia- 
lysis against phosphate buffer at pH 4,6 and 
3.9 thereby eliminating its hemolytic, proteo- 
lytic and anti-A inhibiting activities, The 
enzyme was adaptive, being produced by the 
organism in the presence of fucose, galactose, 
melibiose (but not lactose) and agar, Follow- 
ing isolation the enzyme could be inhibited by 
fucose, galactose, melibiose, and lactose, 
Specificity was established by its activity 
against the group O antigen whether this was 
in soluble form or associated with erythro- 
cytes. As a result of its action on purified 
soluble antigen only fucose appeared to be 
liberated, 

Supported by the National Institute of Allergy 
and Immunology. 
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COMPARATIVE STUDY OF ULTRAVIOLET LIGHT INACTI- 

VATION OF ANIMAL VIRUSES. S. Baron, A, H.Miller, 
M. henour, and C.W. Hiatt (intr. by Cc. P. 

Li). Div. Biol. Stds. NIH, Bethesda, Md. 

The ultraviolet light inactivation curves 
of various animal viruses were determined and 
comparison was made with known viral size and 
accepted viral classification. A controlled 
routine method of inactivation was adopted to 
eliminate the influence of fluid absorbence, 
mixing efficiency and protective substances in 
the medium. Virus-containing fluid was diluted 
1 to 10 in cold balanced salt solution and ex- 
posed to 2537 A light at an incident intensity 
of 18 microwatts per sq. cm. in 10 ml amounts 
in a 90 mm petri dish on a mechanical shaker. 
Saukett strain of type III poliovirus was in- 
activated in each experiment to control inacti- 
vation conditions. There was no apparent corre- 
lation of viral size with inactivation rate 
since adenoviruses and Echo 10 virus rates were 
slower than the poliovirus rate, and influenza 
virus and LCM virus rates were more rapid than 
the poliovirus rate. There was a correspondence 
of slope and shape of the inactivation curve 
with currently accepted viral classification. 
Polioviruses 1, 2, and 3, Echo viruses 1 and 7, 
and Coxsackie virus A-9 had similar inactivation 
curves. Echo virus 10 which has different char- 
acteristics than other Echo viruses was inacti- 
vated more slowly. Human adenovirus 3 and mon- 
key adenovirus SV-l were most slowly inactivated. 
Vaccinia virus and herpes simplex virus logar- 
ithmic survival curves differed from each other 
in slope and both had distinct deviations from 
linearity. 
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CONCERNING THE FUNCTION OF THE FIRST COMPONENT 
OF GUINEA PIG COMPLEMENT. Elmer us Becker, 
Walter Reed Army Institute 
Washington, D. C. 

From an investigation of the initial steps 
in immune hemolysis it would appear that C'l 
physically combines with the sensitized erythro- 
cyte without having a direct action on it. 
When so bound C'l allows C'l activity to attach. 
The presence on the cell of both C'l and C') 
activities is required in order for C'2 acti- 
vity to be taken up. After this occurs C'l 
plays no further role and can be removed from 
the cell without interfering with the subsequent 
hemolytic process. Sensitized sheep erythro- 
cytes which had had C'l (J. Immunol 82: In 
press) attached and then removed with ethylene 
diamine tetra-acetic acid (EDTA) did not differ 
from those cells which had no previous contact 
with C'l in their reaction with whole comple- 
ment nor in their ability to bind C'l, Sensi 
a cells containing only Ct activity could 

be prepared by incubating cells con’ 
C'2 and Cth with EDTA at 37° but not by adding 
Ct, directly. Cells containing only C') did 
not add C'2 activity (C'k and C'2 obtained 
using DEAE cellulose colums) but did so after 
C'l had attached. Once C'2 became attached, 
Ctl could be removed by incubating with EDTA 
in the cold leaving C'2 and C'h activities. 
Cells with C'2 and C'l activities but lacking 
Ctl hemolyzed as readily in the presence of 
x and whole complement as cells containing 





Benenson 


2186 
STUDIES ON CONTACT HYPERSENSITIVITY TO PICRYL- 
CHLORIDE. Baru acerraf and Philip G.H.Gell* 
Dept. of Pathology, New York University College 
of Med., New York, N.Y. 

A study was made of the relationship of con- 
tact sensitivity to picrylchloride to delayed 
sensitivity and the appearance of anti picryl 
antibodies. The results are in general agree- 
ment with the works of Chase and Eisen. 6 mg 
of rabbit or 2.8 mg of guinea pig antibody di- 
rected specifically against picryl, doses suf- 
ficient to produce passive Arthus reactions, 
failed to induce contact sensitivity in recipi- 
ent guinea pigs, whether injected before or 
after the contact test. The time of appearance 
of contact sensitivity and of antibodies was 
studied after immunization with 0.1 to 50 mcg 
picrylchloride in adjuvants. Contact sensitiv- 
ity is well established before antibodies are 
detectible by P.C.A. Some of these animals 
tested with picrylproteins in large (200 mcg) 
doses showed also specific delayed reactions. 
Contact and delayed reactions specific to 
picryl also occur in animals immunized with 
picrylproteins, treated with glycine to remove 
unreacted picrylchloride. However amounts re- 
quired both for immunization and testing were 
large, and with doses of this order, consider- 
ing the minute amount of picrylchloride needed 
to provoke contact sensitivity, it is difficult 
to attribute the sensitising effect with cer- 
tainty to the picrylprotein. 
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= INJECTION OF VACCINES, Abram S. Benenson 


and Adrian D, Mandel* Walter Teed ing 
Institute oF Research, Washington 12, D. C. 

Studies comprising. over 70,000 injections 
with two different jet injectors have confirmed 
that the injection of vaccines through the skin 
by a high pressure fluid jet is feasible. Both 
injectors consist essentially of a piston which 
forces the vaccine through a narrow orifice, 
0.005 inches in diameter; the force is provided 
by a spring complex cocked by a hydraulic pump. 
A critical requirement for successful injection 
is a valving arrangement and couplings which 
completely exclude air from the vaccine system. 
Antibody responses to typhoid, tetanus, diph- 
theria and influenza antigens following jet in- 
jection were essentially the same as those 
following needle and syringe injection. No 
immunological advantage could be demonstrated 
with the use of an injector tip which gave der- 
mal deposition of some of the vaccine. The jet 
technique uses the same tip on multiple indi- 
viduals following only acetone or alchol clean- 
sing of the skin between subjects. No in- 
fections with either bacterial agents or hepa- 
titis virus have been reported, Laboratory 
studies have not revealed bacterial contami- 
nation of the vaccines, nor contamination of 
the tip with either red blood cells or by human 
serum after extended use. Jet injection is 
preferred by most subjects as being less pain- 
ful than needle and syringe injection. With 
one model, over 100 one ml injections were 
given within a one hour period in the field by 
field personnel, 
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THE ELECTROPHORETIC MOBILITY OF ANTIGEN- 
ANTIBODY COMPLEXES, James Bennington(intr. 
by William Burrows) Dept. of Microbiology, 
University of Chicago, Chicago, Illinois, 

The heterogenous electrophoretic mobil- 
ities of antigen-antibody complexes have 
been previously well established, In the 
present study I* labelled BSA-Anti BSA 
complexes were examined for relative elec- 
trophoretic mobilities on paper. The fast 
green-stained strips were evaluated in a 
scanner, and the stainable protein corre- 
lated with the distribution of radioactivity 
by radioautographs and with total counts. 

Washed BSA-Anti BSA precipitates labelled 
with I* were prepared at the equivalence 
zone, suspended in normal saline and ex- 
amined in three systems, 

1. Suspensions of BSA-Anti BSA pre- 
cipitate, alone and in BSA excess, 2,Sus- 
pensions of BSA-Anti BSA precipitate sub- 
jected to high frequency sound waves, alone 
and in BSA excess, 3. Suspensions of BSA- 
Anti BSA precipitate made soluble with .1N 
Citric acid and neutralized with .1N NaOH, 
alone and in BSA excess, 

In these systems homogenous electro- 

phoretic patterns were demonstrated for 
complexes in a zone of antigen excess, 
A distinct radioactive band appearing be- 
tween the insoluble antigen-antibody com- 
plex at the point of application, and the 
fast moving BSA added in excess, 
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HISTOCHEMICAL DETECTION OF FATAL ANTICHOLINE- 
STERASE POISONING. II. REACTIVATION OF CHOLINE- 
STERASE IN CADAVERS OF RATS. A.D. Bergner (intr. 
by Ludwig Sternberger) Army Chemical Center, Md. 
Stability of cholinesterase (ChE) in striated 
muscle of cadavers facilitates its postmortem 
histochemical assessment by the precipitation of 
CuS at the motor end-plates (Koelle technique). 
Rats were given antiChE agents in doses known to 
cause death within an hour. Samples taken 24 hr 
after death from the insecticides Diazonium or 
Parathion showed greater deposition of CuS than 
those taken 5 min. or 2 hrs. from the same 
animal, thus indicating considerable spontaneous 
reactivation of ChE. Such reactivation was less 
marked after death from TEPP and Sarin (isoprop- 
yl methyl phosphonofluoridate). Very little was 
noticed after Tabun (ethyl phosphorodimethyl- 
amido cyanidate) and none after death from DFP. 
When samples which showed the greatest amount of 
inhibition and the least spontaneous reacti- 
vation were immersed in saline solutions of the 
oximes 2-PAM (pyridine-2-aldoxime methiodide) 
and TMB4 [1, 1'-trimethylene bis (4-formylpyri- 
dinium bromide) dioxime] in a concentration of 
1 x 103 M, prior to the Koelle test, deposition 
of CuS was increased thus indicating reacti- 
vation. 2-PAM was quite effective as a reacti- 
vator of ChE in samples poisoned by the 2 insec- 
ticides but TMB4 was superior to 2-PAM in 
reactivating ChE samples poisoned by Sarin, 
Tabun and DFP. The use of an oxime as an adjumt 
to the Koelle test added to the accuracy of the 
information obtained from post-mortem tissue. 
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RECOVERY OF INFLUENZA VIRUS FROM EMULSIFIED 
VACCINES. on Berlin (introduced by Thomas 
Francis, Jre), oratory, Department of 
Epidemiology, School of Public Health, Univer. 
sity of Michigan, Ann Arbor. 

During investigation of the physical basis 

for adjuvant properties of water-in-mineral oi] 
emulsified vaccines, effects of varying antigen 
or protein concentration on recovery of type A, 
PR8, virus in aqueous phase following de-emuls. 
ification with sesame oil were studied. When 
emulsions made with infected allantoic fluid 
were stored and aliquots then de-emulsified, no 
loss of hemagglutinin was found with time of 
storage, but the EIDso of recovered aqueous 
phase diminished. en purified virus was used, 
the per cent hemagglutinin recovered after brief 
storage did not depend on the concentration of 
hemagglutinin in the initial virus suspension, 
but showed positive correlation with the concen 
tration of protein in emulsified virus suspen- 
sions. Antibody responses of mice to emulsifie 
vaccines of the same initial hemagglutinin but 
differing protein content were equal even though 
the amount of recoverable hemagglutinin differed 
Apparently antigen was not destroyed. Taken 
together, these observations suggest that virus 
adsorbs at the oil-water interface and may 
imply that oil droplets dispersed from emulsion 
depots are covered by antigen. 
(These studies were supported by a contract fra 
the Influenza Commission, Armed Forces Epidemic 
logical Board, Office of the Surgeon General, 
U.S. Army). 


PAPER ELECTROPHORESIS AND GEL DIFFUSION OF SPUI- 
UM IN THE DIAGNOSIS OF PULMONARY CARCINOMATOSIS, 
A.W. Berns* and S.C, Bukantz. Jewish Hosp., St, 
Louis, Mo, and J.N.H.A.C,, Denver, Colo, 

Among a variety of immunochemical methods 
recently applied to the detection of cancer, 
paper electrophoresis of sputum as described by 
Warfvinge (Acta Med, Scand. 153:49, 1955) was 
particularly interesting to our laboratory. 
Warfvinge found a great increase of a protein 
migrating like serum albumin only in a case of 
bronchiolar carcinoma, We studied 104 sputum 
samples from 58 patients with pulmonary lesions 
requiring cytodiagnostic “valuation, the iden- 
tity of the sputum specimens being unknown to us 
at the time of the analysis, The sputa from 
nineteen patients yielded a fast-moving albumin 
like component of the type described by Warfvingt 
The chemical identity of this migrating compon- 
ent was established as serum albumin by gel dif- 
fusion with rabbit anti-human serum albumin and 
rabbit anti-human gamma globulin. Quantitative 
studies of this reaction revealed that human 
serum albumin could be detected in a concentra- 
tion of 5 gamma/0,2ml. and that the precipitat- 
ing band became faintly visible within 18 hrs, 
A much more distinctly visible band was obtained 
in the same period woth 50 gamma/0.2 ml, Maxi- 
mal precipitation appeared to occur at 500 gam 
/0.2m1, with an antibody concentration of 0.5m. 
antibody nitrogen/ml, By contrast, paper elec- 
trophoresis for the detection of human serum 
albumin was faintly posi ive at 50 gamma/O, 02al, 
Correlation between pathological findings and 4h 
bumin in sputum suggests the technique may be wW 
ful in diagnosis of pulmonary carcinoma. 
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ORGAN SPECIFIC REACTIONS OF THYROID AUTOANTISERA 
FROM RABBITS DOGS AND HUMANS AS DETERMINED BY. 
THE FLUORESCENT ANTIBODY TECHNIC. E.H.Beutner*, 
E. Witebsky and J.R. Gerbasi*. Department of 
Bacteriology and Immunology, Univ. of Buffalo 
School of Medicine, Buffalo, N.Y. 

Cross reactions of rabbit, dog and human 
thyroid autoantibodies were investigated using 
the fluorescent antibody technique. The in- 
direct staining method (Weller and Coons, Proc. 
Soc. Exp. Biol. Med. 86: 789,1954) was applied 
using conjugates of goat anti rabbit globulin, 
rabbit anti dog globulin and rabbit anti human 
globulin for staining reactions with rabbit, 
dog and human thyroid autoantisera respectively. 
Three rabbit thyroid autoantisera which gave 
positive staining reactions with rabbit thyroid 
sections all stained human thyroid sections; two 
sera which were tested stained dog thyroid 
sections. Two dog thyroid autoantisera stained 
rabbit and human as well as dog thyroid 
sections. Five human thyroiditis sera were 
examined for their capacity to stain human, 
rabbit and dog thyroid sections. Homologous 
reactions were generally stronger than cross 
reactions. Staining reactions were obtained at 
serum dilutions up to 1:81 as compared with 
titers of 1:12,800 and more obtained with the 





tanned cell hemagglutination technic. (Witebsky 
and Rose J. Imm. 76:408,1956). The staining 


reactions considered here were all localized in 
the colloid or at its periphery. (Supported in 
part by a research grant, C2357, from the Natl. 
Cancer Inst., Natl. Insts. of Health, PHS.) 
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NEUTRALIZATION OF MEASLES VIRUS. Francis L. 
Black. Sect. of Epidemiology and Preventive 
Med., Yale Univ. School of Med., New Haven,Conn. 


Active measles virus was occasionally obtained 
from neutral virus serum mixtures by first 
diluting the preparation. A close investigation 
of this phenomenon was made possible by the de- 
velopment of a versatile plaque technique. When 
immne serum was added to virus in sufficient 
quantity to reduce the titer 3-l logs and the 
mixture diluted 10-fold, the diluted preparation 
regularly yielded as many or more plaque forming 
units per ml as the original mixture. Dilution 
to 100 times the original volume gave some 
further increase in active virus, but less than 
100-fold. Experiments on the rate of neutrali- 
zation were carried out in parallel with tests 
on poliovirus. Exposure of virus to immne 
serum before inoculation of the tissue cultures 
was necessary to obtain near maximal neutrali- 
zation but, in contrast to poliovirus, the time 
required for completion of major portion of the 
reaction was short and longer periods had little 
further influence. Washing residual reaction 
products from the cell sheet, after a 1 hour in- 
cubation period to allow virus adsorption, gave 
no indication of an increase in titer, but 
rather approximately 0% reduction in plaques. 
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DEMONSTRATION OF A NEW FACTOR IN THE 
PROPERDIN SYSTEM. L. Blum* and I, H. Lepow. 
Institute of Pathology, Western Reserve Univ., 
Cleveland. 

When human serum was treated with zymosan 
under conditions unfavorable for adsorption of 
properdin(e.g., 0°-2hrs.),C'3 in the undiluted 0°- 
supernatant serum could not be completely in- 
activated at 37 by fresh zymosan but could be 
inactivated by the washed 0°-zymosan residue. 
This suggested that 0°-residue contained a fac- 
tor required for completion of the properdin sy- 
stem. An apparent deficiency of properdin in 0°- 
supernatant as measured by the zymosan assay 
(Pillemer et al, J. Exp. Med. 103:1, 1956) was due 
to deficiency of factor rather than properdin: e.g. 
properdin was isolated in optimal yield from 0°- 
supernatant, 0°-residue did not inactivate C'3 in 
RP, and factor could be adsorbed by zymosan in 
presence of EDTA. Factor was dissociated from 
0°-zymosan residue at pH3.6, ionic strength 0.6, 
at 37.Concentrated factor contained only traces 
of properdin and no detectable complement com- 
ponents or previously described cofactors ofthe 
properdin system, but restored ability of zymo- 
san to inactivate C'3 in 0°-supernatant at 37, 
permitted measurement of properdin in 0°-su- 
pernatant by the zymosan assay and enhanced 
properdin titers of human serum and purified 
human properdin 2-6-fold. An agglutinin for zy- 
mosan (Nelson, J. Exp. Med. 108:515, 1958) was 
shown to be a catlemteaat. Additional evidence 
for independent existence of factor and its sig- 
nificance in the properdin system will be dis- 
cussed, 





2195 


THE EFFECTS OF AIR POLLUTANTS ON TISSUE CUL- 
TURES. R. D. Boche*and J. J. Quilligan, Jr. 
Coll. of Medical Evangelists,Los Angeles, Cal. 

Tissue cultures are sensitive indicators of 
air pollutants when exposed under appropriate 
conditions. Chang's human conjunctiva cells 
grown on microscope cover glasses, then washed 
free of organic substances with phosphate buf- 
fered saline, were exposed in the gas phase, 
to ozone in concentrations of 1.06 ppm for 6 
hours and to higher concentrations for various 
times. Partial or complete removal of the cells 
from the glass surface was observed. Gomori's . 
alkaline phosphatase method suggests diminished 
phosphatase activity as claimed by Mountain 
@roc.2nd Air Poll. Res. Plan.,Cinn.,0., 1958) 
for the lungs of rats exposed to ozone. 

The cilia of chick lung and trachea tissue 
cultures were not affected by short term expo- 
sure to ozone or ozone-gasoline mixtures, or to 
aqueous solutions of smog constituents. How- 
ever, cigarette smoke is a powerful inhibitor 
of ciliary action, and the effect was demonstra- 
ble in buffered systems, including tissue cul- 
ture nutrient media. In addition, smoke from 
cigarette paper inhibited ciliary action. Ex- 
periments with nicotine, in amounts found in 
cigarette smoke, showed no effect. Tissue cul- 
tures of human ciliated bronchial epithelium 
gave a similar response. These cultures con- 
tain relatively small quantities of the protec- 
tive mucous which covers the epithelium in vivo. 
Hilding (N.Eng.J.Med.254:1155,1956)also showed 
that tobacco smoke inhibited ciliary action. 
(Supported by a grant from the U.S.P.H.S.) ~ 
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NUTRITIONAL REQUIREMENTS FOR PLAQUE PRODUCTION 
BY ADENOVIRUS. V.Bonifas* and R.W. Schlesinger, 
Dept.of Microbiology, St.Louis Univ.Med.School. 
Although a variety of celle in mass cultures 
respond to adenovirus infection with cytopatho- 
genic (CP) changes, attempts to produce plaques 
on monolayers overlaid with various commonly 
used media and neutral red (NR) agar have fail- 
ed, Among the cells used have been: HeLa, mon- 
key kidney, KB, L, chick embryo, and a cloned 
line of human (tonsii) fibroblast. Certain cy- 
tological observations suggested that the char- 
acteristic changes in infected tube cultures 
might be an expression of a virus-induced nu- 
tritional deficiency. It was found that 10x 
increased arginine (10x arg.) in Eagle's basic 
medium (BME) led to more rapid destruction of 
KB cells by type 2 adenovirus. When KB mono- 
layers were overlaid with agar containing BME 
either in 4x increased conc. of all ingredients 
or in standard conc. with 4-10x arg., plaques 
appeared 9-10 days after infection. NR in the 
first overlay inhibited plaque formation. High- 
est nos. of plaques (2-4x105 pfu/ml) were ob- 
tained when the cell sheets in 50 mm Petri 
dishes were overlaid first with 10 ml of agar 
medium without NR and 7 days later with 5 ml of 
NR agar medium, With 4x arg., plaques stood 
out as necrotic foci against a background of 
NR-stained normal cells. With further increase 
in arg. conc. (8-16x), uninfected cells lost 
their NR strain but plaques stood out as gross- 
ly visible, intensely pink clusters of rounded 
and clumped cells. The specificity and the 
mechanism of action of arg. in this system are 
under investigation. 
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ON THE ACTION OF THE SECOND COMPON- 
ENT OF GUINEA PIG COMPLEMENT. T. Bor- 
sos and H. J. Rapp (Introduced by M. M. 
Mayer), Dept. of Microbiology, The Johns 
Hopkins University, School of Medicine, 
Baltimore, Md. 

The intermediate product EAC' 1,4, 2 decays 
on incubation at 37°C, i.e., loses "reactivity 
with C' in 0.01 M EDTA, but the decayed 
product (EAC' 1 4) is lysable by C!. (C' from 
which C') and e 4 have been removed). 

EAC' 1,4, 2 activity can be regenerated by brief 
treatment of EAC}, 4 at 0°C with Cy asa 
source of C'z, It has been found that repeated 
cycles of decay and regeneration with Cy re- 
sult in progressive loss of EAC' 1, 4 activity 
and of regenerability. However, "if regener - 
ation is performed with partially purified C'2 
prepared by chromatography according to 
Rapp, repeated cycles of decay and regener- 
ation can be performed without loss of activity 
at the EAC' 1, 4 Stage of the cycle and without 
decline in the capacity to effect regeneration 
to the EAC' 1,4, 2 stage. This indicates that 
SAC' 1,4,2 sites on decay revert to SAC‘) ,* 
The erence between C., and purified iy 

as regenerating agents is’ believed due to the 
presence in Cy, but not in purified Cc! 2: ofa 
factor which estroys SAC], 4 reactivity. A 
fraction which exhibits such “destructive ac- 
tion and is distinct from C'2, has been isolated 
from guinea pig serum by chromatography. 
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SPOTTED FEVER GROUP OF RICKETTSIAE: 
bag ne can AND eee 

- Marilyn Zonenan’. 2 - 2. dg. a i Zz. ¥, 
ae Z 
HE. S. Fuller. EES Reed ow Teoeuts of 
Research, Washington, D, C, 

Complement fixation distinguishes agents of 
the npotted fever group from those of Q fever, 
scrub typhus and the typhus group. Each member 
of the spotted fever group possesses antigens 
which fix complement in the presence of 
antibody produced by any other member of the 
group, Attention has centered upon the closely 
related egents of two Old World tick-borne 
rickettsioses, Siberian tick typhus (STT) and 
fievre boutonneuse (FB), Reciprocal cross 
immunity tests in guinea pigs immnized with 
viable rickettsiae failed to distinguish 
between STT and FB since the animals did not 
respond to heterologous challenge, A distinct 

' difference in behavior was revealed, however, 
when guinea pigs immunized with formalin- 
and phenol-killed rickettsial suspensions were 
challenged with the homologous and heterologous 
agents, Moreover, when serial dilutions of 
specific washed rickettsial antigens were 
tested for fixation of complement in the 
presence of dilutions of homologous and 
heterologous antisera, marked differences 
were apparent, These observations support 
the recognition of STT and FB as two distinct 
species of rickettsiae, Similar approaches 
are being applied to the agents of the other 
related tick-borne rickettsioses, 
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PROTECTIVE EFFECT OF STEROIDS AGAINST BACTE- 
RIAL ENDOTOXIN. M.Brooke*,E.H.Kass and O.Hech- 
ter*. Harvard Med. School, Boston City Hosp. 
and Worcester Fdation » Boston, Mass. 

Protective action of steroids against 
bacterial endotoxin provides a basis for assay 
of the structure-function interrelationship. 
Intracardiac administraction of endotoxin and 
steroid eliminates tissue turnover as a paral- 
eter and permits direct estimation of antien- 
dotoxic effects. In young male adrenx rats, 
which are 1000 times more susceptible than in 
tact animals to endotoxin the protective 
effect of steroids relative to cortisol (rat- 
ed as 1) was: 6-Meprednisone , 30; prednisolone 
1.3; prednisone,0.7; corticosterone ,0.7; 11- 
dehydrocorticosterone 0.3, 11-b-OH progester- 
one, 1l-desoxycortisol and 11 desoxycortico- 
sterone, 0.1; and cholesterol and 17-a-OH pro- 
gesterone 0.03. 

Whole aqueous bovine adrenal extract was 
found to have antiendotoxic activity greater 
than could be explained on the basis of the 
contents of cortisol and corticosterone. Frac- 
tionation revealed the presence of activity 
in the zone that is more polar than 11-desoxy- 
cortisol by the Zaffaroni system. Preliminary 
data suggest that the unknown substance is 
10-20 times more active than cortisol in its 
antiendotoxic potency. 

The possibility of separating antiendo- 
toxic from antiinflammatory activity of ster- 
oids is suggested and the possibility of 
obtaining more highly potent antiendotoxic 
substances is likely. 
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DEVELOPMENT OF CYSTS AND DELAYED SKIN AND EYE 
TESTS IN PATIENTS TREATED WITH REPOSITORY IN- 
JECTIONS OF HOUSE DUST. Eth lan Brown, 
Asthma Research Foundation, Boston, Mass, 
Thirty-three of 365 patients given annual 
gd 129 more given semiannual injections of 
lyophilized house dust in Freund's Adjuvant 
without mycobacteria developed cysts. Each had 
gmtecedently reacted by skin test with a wheal, 
pseudopodia, and a flare to subcutaneous 1:2000 
or 1:4000 dilutions. None had shown delayed re- 
actions. The cysts developed in 4 to 204 days. 
In each such patient retesting gave the same 
immediate type of reaction but also in 8-12 
hours a delayed reaction which lasted from 2-20 
days. These same patients also developed a 
delayed type of conjunctival test lasting as 
long as the skin test. Seven patients given 
second injections developed cysts in 4-28 days. 
In seven others in whom the delayed reaction 
occurred, cyst development followed a second 
injection. No cysts developed in patients who 
did not show the delayed skin or eye tests. 
From none of the cysts which were aspirated 
could bacteria be cultured, the fluid consisting 
of plasma and eosinophil cells. None of the 
cysts reacted favorably to treatment with 
steroid hormones, antihistaminic or antibiotic 
agents. When both eyes were tested, treatment 
of one by the same three drugs had no effect on 
the course or severity of the delayed ophthal- 
mic test. 
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SEROLOGIC STATUS OF CHILDREN FOUR YEARS AFTER 
POLIOMYELITIS VACCINE FIELD TRIAL. Gordon C,. 
Brown and John A. Napier* Virus Laboratory, 
Epidemiology Department, University of Michigan, 
Ann Arbor. 

In order to determine the retention of polio- 
wyelitis antibodies in children who participated 
in the 1954 Field trial, the Vaccine Evaluation 
Center records were examined for individuals 
that were "triple negative" before the trial and 
blood specimens were obtained from 507 children 
in 25 counties of Michigan and New York, Virus 
neutralizing antibody titers were determined in 
panel tests employing monkey kidney tissue 
cultures, Although there were 17 variations in 
the subsequent vaccination histories among those 
receiving vaccine during the Field Trial and 30 
variations among those receiving placebo, 368 
subjects could be placed into four categories: 
vaccine in 1954 and one dose in 1955; placebo in 
1954 and two injections in 1955; placebo 195k, 
two vaccinations 1955 and one in 1956; and 
placebo 1954, two doses 1955 and one in 1957. 
The geometric mean antibody titers of these four 
groups and those of a small number not receiving 
any vaccine since 195k show that the retention 
of antibodies is remarkably good. As expected, 
those with more recent injections were found 
to have the highest titers, although repeated 
vaccinations in some individuals did not appear 
to increase titers above a maximum level. The 
type III titers were usually lower than were 
those of the other two types and when antibodies 
te one type were undemonstrable it was usually 
this antibody that was missing. 
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DIFFERENCES IN STABILITY OF ANTIGEN-ANTIBODY 
COMPLEXES FORMED WITH POLIO VIRUS AND ACUTE AND 
CONVALESCENT PHASE HUMAN SERA. XK. T. Brunner* 
and R. Ward. Dept. of Pediatrics, New York 
University College of Med., New York. 

Paired acute and convalescent phase sera of 
5 Type I polio patients were diluted to compar- 
able titers, mixed with Type I polio virus, and 
incubated at 37°C. Inactivation of the virus 
was followed at 1 hour intervals for 3 hours by 
plaque assay of the undiluted serum - virus mix- 
tures. The mixtures were then diluted 20 fold 
at pH 7.5 and pH 4.0, held for 1 hour at 37°C, 
and again assayed for surviving virus. Serum 
and virus dilutions were chosen to allow count- 
able numbers of PFU to survive in each assay. 
Results of 3-6 parallel experiments for each 
pair of sera showed rapid inactivation of virus 
for 1-2 hours, with neutralization ceasing or 
progressing at a much slower rate thereafter. 
Dilution of the mixtures as described resulted 
in varying degrees of reactivation of virus, 
which was significantly higher with acute phase 
than with convalescent phase sera, ranging with 
the former from 6.5 - 10% (pH 7.5) and 12-99% 
(pH 4.0); with the latter from 3.6 - 5% (pH 7. 
5) and 0-23% (pH 4.0). Holding the diluted 
serum-virus mixtures at pH 7.5 for 24 hours re- 
sulted in virus reactivation comparable to the 
one found in 1 hour at pH 4.0. 
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FLUORESCENT ANTIBODY STUDY OF THE SIMIAN FOAMY 


AGENT. T1.R. Carski (intr. by C.C.Shepard). 
CDC, US Public Health Service, Montgomery, Ala. 


The foamy appearance developing in uninocu- 
lated monkey kidney tissue cultures has been 
attributed by Rustigian to infection by a fil- 
terable agent of simian origin, The "direct" 
fluorescent antibody technique (using fluores- 
cein labeled globulin from an infected monkey) 
was employed to observe antigen localization in 
infected tissue culture monolayers. Heaviest 
concentrations of antigen appeared in mclei of 
infected cells, Cytoplasm was stippled by stain 
ing. The cell membrane was least involved. 
Several cell systems were studied, "Indirect" 
and "complement" staining were also successful. 
Since neutralization tests (Ruckle) had reveal- 
ed antibody in the sera of monkeys harboring 
foamy agent the “indirect” staining technique 
was evaluated as a rapid means of selecting 
monkeys free of foamy agent for tissue culture 
preparation. Of 35 monkeys from our colony with 
antibody, 32 produced kidney cell monolayers 
that developed foamy degeneration. Of 6 monkeys 
without antibody, none showed foamy changes. 
Forty rhesus sera from another colony of oe 
(previously used in polio vaccine safety tests 
were screened, 7 without antibody, 
Three monolayers from negative monkeys were fol- 
lowed, with one developing foamy degeneration; 
the explanation is not yet clear, From a third 
laboratory, where a higher incidence of foamy 
degeneration is experienced with cynomolgus 
than with rhesus monkeys, 2h of 25 cynomolgus 
and 13 of 25 rhesus sera were positive, 








Cavanaugh 


2204 
ROLE OF MONONUCLEAR PHAGOCYTES 
(MONOCYTES) IN THE PATHOGENESIS OF 
FLEA-BORNE PLAGUE. D. C. Cavanaugh 
and R. Randall (intr. by G. Edsall). Walter 
Reed Army Institute of Research, Wash. , D.C. 
The role of mononuclear phagocytes in 
the pathogenesis of flea-borne plague has been 
investigated. Phagocytic tests and fluorescent 
antibody reactions show that virulent 
Pasteurella pestis inoculated by the bite of a 
plague blocked flea (in these studies the 
classical vector, Xenopsylla cheopis) are of 
the non-capsulated, phagocytosis -sensitive 
type. These phagocytosis-sensitive bacilli 
which escape ingestion and destruction by the 
neutrophils of the non-immune host find 
shelter within monocytes in which they 
multiply abundantly. Upon release from the 
ruptured monocytes the bacilli are 
encapsulated and are resistant to phago- 
cytosis, a condition that affords a method 
by which virulent P. pestis can establish 
bubonic plague in the host. 
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PEPTIDE INHIBITORS OF THE SILK FIBROIN-RABBIT 
ANTI-SILK FIBROIN SYSTEM. (intr. 
by M. W. Chase). The Rockefeller Institute, 
New York City. 

The simplicity of amino acid composition 
(Gly, Ala, Ser, and Tyr account for about 90% 
of silk fibroin) and the possibility of re- 
peating sequences suggested the use of fibroin 
in the study of the determinant groupings of a 
protein antigen. Fibroin is cleaved by chymo- 
trysin into soluble peptide fragments of an 
average chain length of 13 amino acids ac- 
counting for 39% of the N and 67% of the Tyr 
of fibroin. An insoluble limit core resistant 
to chymotrypsin comprises the balance of 
fibroin. The mixture of soluble fragments has 
inhibitory activity in the silk fibroin — 
anti-silk fibroin system. The higher MW frag- 
ments obtained by fractional dialysis are 
most active but appreciable specific inhibi- 
tory ability can be shown to be associated with 
one or more of the smaller peptides. By Dowex 
50 and partition chromatography 4 major small 
peptides are revealed and in addition many 
peptides present in less than 0.1 the molar 
concentration of the former. The four major 
peptides comprise 28% of the Tyr and 15-20% of 
the H of the soluble hydrolysate. These pep- 
tides contain no Ser but half of their resi- 
dues is represented by Gly. One peptide, 
Gly,Alajfyr, has appreciable inhibitory power 
and its activity will be compared with other 
chemically defined peptides from silk fibroin. 
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LOCALIZATION OF ANTIGEN IN THE ARTHUS * 
VASCULITIS AND ITS REMOVAL BY LEUKOCYTES, 
C.G. Cochrane*, W.0. Weigle, and F.J. 

pt. of Pathology, Ve 0 ttsburg) 
of Medicine, Pittsburgh, Pa. 

In Arthus reactions, the antigen rapidly 
localizes in the walls of affected blood vege 
sels, in patt, within leukocytes. In an ats 
tempt to study the role of leukocytes, Arthug 
reactions were induced with bovine albumin (yg 
in both control and rabbits treated with nitr 
gen mustard (HN2) to eliminate circulating Aig 
leukocytes. Fluorescence antibody studies re 
vealed that in the absence of polymorphs, the 
BSA antigen was deposited within the walls of 
small vessels, usually beneath the intima. Th 
BSA persisted for 48 hours in 11 out of 13 
cases, while in control rabbits antigen per 
sisted in the polymorph infiltrated vessels ip 
only 2 out of 10 rabbits. Appropriate controls 
indicated that the persistence of antigen in 
polymorph depleted rabbits was not due to the 
direct action of HN, on the vessels. Leukocyte 
removed from Arthus reactions were found to 
contain sharp granular cytoplasmic fluoresce: 
representing both BSA antigen and rabbit glo 
lin, This was noted in many but not all poly 
morphs and in occasional mononuclear cells, 
Normal leukocytes did not contain these gran 
ules, and other fluorescent antibody solutions 
failed to show the granular fluorescence, Then 
studies indicate that antigen and antibody re 
act within vessel walls in the Arthus vasculit 
is and suggest that leukocytes, especially 
polymorphs, are instrumental in the removal of 
antigen. 





RHEUMATOID FACTOR DETERMINATION B} 
ALLIGATOR ERYTHROCYTE HEMAGGLUT. 
NATION AND FII PRECIPITATION. E, @ 
hen,* E, Neter, I. Mink* and P. Hermes, 
Roswell Park Memorial Institute, Buffalo, N.Y. 

Sera of 50 subjects with rheumatoid arth 
ritis or other diseases and 26 healthy blood d- 
nors were studied byalligator cell hemaggluti- 
nation and by FII (human gamma globulin) pre- 
cipitation. Rheumatoid factor, in both whole 
serumand euglobulin, was determined, Alliga- 
tor erythrocytes were sensitized by homol- 
gous rabbit antibody globulin (Cohen et al, 
Amer. J. Clin. Path. 30: 32, 1958). With? 
exceptions, whole serum and euglobulin of stb- 
jects with rheumatoid arthritis clumped sen 
sitized alligator erythrocytes. FI precipite- 
tion reactions were obtained withall sera shov- 











ing hemagglutination. Whole serum, but nt 
euglobulin, of 2 subjects with Waldenstrom- 
type macroglobulinemia clumped rabbit globv 
lin coated erythrocytes, and did not precipitate 
Fil. Euglobulin as well as whole serum @ 
healthy blood donors have negative hemaggluti- 
nation and precipitation. The significance d 
the results is discussed. (Aided by researd 
grant A-2497 from Natl. Inst. of Arth. asl 
Metab. Dis., PHS) 
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PREVENTION OF EXPERIMENTAL ALLERGIC 

MYELITIS. Richard Robert Monson* 
and Robert 


vers " 


Prior studies showed that injections of sus- 
pensions of nervous tissue prevented EAE pro- 
duced by subsequent injections of brain-adju- 


us brain. We 
postulated that protection was due to a mechan- 
ign similar to that responsible for the immmo- 
logical paralysis of Felton. However, a large 
depot of antigen injected at time of brain-adju- 
vant injection failed to protect. Paterson 
found that injection of brain in neonatal rate 
protected against EAE, He interpreted his ob- 
servation to be indicative of production of 
dimmmological tolerance to brain antigen. Rab- 
bits given injections of aqueous suspension 
of brain on the first day or lth day of life 
were protected against subsequent development 
of EAE, but the protection afforded was no 
greater than that produced by injections of 
brain suspension in adults. Subcutaneous in- 
jections of aqueous suspensions of brain given 
after injections of brain-adjuvant did not pre- 
vent EAE. A single intravenous injection of 
suspension of brain given to 


Aided by grants from USPHS, American Heart 
and Minnesota Heart Associations. 
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CHROMOSOME NUMBERS OF NORMAL AND TIS- 
SUE CULTURE ADAPTED MAMMALIAN CELLS. 
L. L. Coriell, W. Fl D. Fabrizio 
(intr. by T. N. TOF Dept. of 
Pediatrics, Univ. of Pennsylvania. 

The number and morphology of chromo- 
somes are generally accepted as being 
remarkably constant for each species. 
This is in accordance with the concept 
that DNA carries genetic and functional 
cellular information which sets each 
species apart from every other. It is 
not clear whether the same rigid con- 
trol of chromosome number and morphol- 
ogy will persist when mammalian cells 
are grown for many successive genera- 
tions in tissue culture, removed from 
the intact body of the original animal. 
In this report we present the compari- 
son of chromosome numbers and abnormal 
forms in fresh and tissue culture 
adapted kidney cells from the rabbit, 
monkey and man. These are compared 
with cell lines derived from malignant 
tissues. Each cell line or subline 
Studied has a different chromosome 
number and distribution which empha- 
Sizes the unreliability of chromosome 
number in identification of tissue 
culture cell lines, 
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THE NATURE OF INVIVO ANTIBOPY-ANTIGEN COMPLEXES 
John Cuculis*, Theodore Gardiner*, Paul Frickey} 
Ludwig Sternberger, Army Chemical Center, Md. 

The precipitates obtained from sera late in 
immunization by alkali treatment in the cold 
were shown previously to be derived from non- 
precipitating antibody and an antigen-like mat- 
erial. Weigle found no antigen in alkali preci- 
pitates obtained early after injection of radio 
iodinated bovine plasma albumin while half sat- 
uration with ammonium sulfate (Farr) precip- 
itated radioactivity at times. Since the ammon- 
ium sulfate method is purported to measure sol- 
uble complexes of precipitating antibody ard 
excess antigen while the alkali method affects 
non-precipitating antibody only, further com- 
parison of the two methods seemed indicated. 
Three intravenous injections of 1131-human- 
plasma-albumin were given to rabbits in doses of 
100 mg/kg at intervals of 21 days. After the 
first injection of this dose only traces of 
alkali precipitating protein were found assoc-~- 
iated at times with small amounts of alkali or 
ammonium sulfate precipitated radioactivity. 
Immediately after repeated injections large 
amounts of radioactivity were precipitated by 
alkali and similar or greater amounts were sep- 
arated by ammonium sulfate. Both entities 
usually disappeared on the second day after 
reinjection. Desoxyribonuclease affected the 
ability of sera obtained after antigen elimin- 
ation to form precipitates upon alkali treat- 
ment. Non-precipitating antibody and antigen- 
like substance are suggested as part of an 
intermediate system in antibody formation. 
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PHYSICAL AND BIOLOGICAL PROPERTIES OF INFLUENZA 
VIRUS COMPONENTS OBTAINED AFTER ETHER TREATMENT. 


Fred M, Davenport, Rudolf Rott* and Werner 
hafer*. Max-Planck Institut fur Virusforschung 


Tubingen, and Department of Epidemiology 
School of Public Health, Ann Arbor, Michigan. 
Representative strains of the swine A, A' and 
Asian families of Influenza A Virus were disrupted 
with ether. Two viral components were isolated, 
purified and concentrated. By electronmicroscopy 
the hemagglutinins obtained appeared as spherical 
particles circa 30 m in diameter. g-antigen 
preparations were inhomogenous, the most conspic- 
uous forms being linear, composed seemingly of 
multiple spherical units 10-15 mu in diameter. 
Single spherical particles of that size were also 
found in large numbers. Morphologically 
hemagglutinins extracted from all strains were 
identical. The g-antigens were also indisting- 
uishable. Neither structure could be differen- 
tiated morphologically from the corresponding 
components of Fowl Plague Virus (Rostock). The 
titer of the hemagglutinins was higher using 
guinea pig erythrocytes than using chicken 
erythrocytes. Hemagglutinins of high or low 
neuraminidase activity were non toxic for mice 
when given intracerebrally. By hemagglutination- 
inhibition or a quantitative complement fixation 
test, the hemagglutinins of Influenza and Fowl 
Plague Virus proved to be highly strain specific. 
By the latter test the g-antigens of each strain 
of Influenza and of Fowl Plague Virus could be 
clearly differentiated since the homologous 
antigen bound the largest amount of complement. 
Nevertheless graded serologic interrelationships 
gguid be established between these different 
A-containing subunits. 
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THE EFFECT OF TEMPERATURE ON MULTIPLICATION OF 
INFLUENZA VIRUS. Armand N. DeSanctis* and 
Oscar C. Liue Merck Institute for Therapeutic 
Research, West Point, Pa. 

Malsberger et al. (Fed. Proc. 1958) reported 
accumulation of soluble antigen (S) and 
hemagglutinin (HA), in the chorioallantoic (CA) 
membranes of embryonated eggs inoculated with 
PR8 virus and incubated for 100 hours at 25°C, 
However, no increase in amount of infectious 
virus was observed for the entire period. The 
present report describes the effect of sub- 
sequent incubation of such infected eggs at 
37°c,. Thus, fourteen-day-old embryonated eggs, 
inoculated allantoically with Pro virus (20- 
9.5 El per egg), were incubated at bs C. 
and at 24, 48 and 72 hours post-inoculation, 
groups of eggs were de-embryonated (J. Exper. 
Med. 100:33, 1954), washed with warm glucosal 
medium and then transferred to 37°C. The me- 
dium and CA membranes, harvested at the time of 
transfer and 2 and | hours thereafter, were 
assayed for S, HA, and infectious virus. The 
results confirmed the earlier observation on 
the accumulation of S and HA at 25°C. and addi- 
tionally revealed that transfer to 37°C caused: 
(a) acceleration of the formation and libera- 
tion of HA and (b) rapid formation of infectious 
virus in large amount in the membrane followed 
by release into the medium. 
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THE COLLOID OSMOTIC NATURE OF FREEZE-THAW 
HEMOLYSIS OF HUMAN ERYTHROCYTES. G.F. 
Doebbler and A.P. Rinfret (intr. by Ernest 
Witebsky). Linde Company, Tonawanda, N.Y. 

Freezing and thawing of human erythrocytes 

has been carried out in the presence of 4 num- 
ber of solutes including glycols, sugars, and 
polymers under conditions which allow recovery 
of up to 100% of initial cells. Among cells 
which survive freezing and thawing cation con- 
centrations change; sodium increases and potas- 
sium decreases. Cells show increased hemolysis 
in solutions of osmolarities which produce no 
lysis of untreated cells. Hemolysis is inhibi- 
ted in solutions of sucrose or polyvinylpyrro- 
lidone. Results are interpreted as indicating 
@ colloid osmotic nature of freeze-thaw hemoly- 
sis. 
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[IMMUNIZATION AGAINST EHRLICH MOUSE 
ASCITES TUMOR WITH IRRADIATED CEL 
David M. Donaldsonand John R. Mitchell#De 
of Bacteriology, Brigham Young Univ. and 
of Radiology, Utah Valley Hosp., Provo, YJ 
Attempts were made to protect mice ag 
the lethal effects of Ehrlich ascites carcino: 
immunization with cells that had been inacti 
with x-irradiation in vitro. Irradiation of tum 
cells with 2500 r or less did not inhibit the 
plication of these cells when they were inocul 
intraperitoneally. Consequently all cells uti 
for immunization purposes received ir radiatin 
doses of 4,000 r or greater. Single i.p. injec. 
tions of cells exposed to from 4,000 to 50, 000; 
given prior to challenge with a lethal dose of vig. 
ble cells reduced mortality to as low as 10! 
Single injections of cells exposed to 100,000 r 
not decrease the mortality but did increases 
vival time. When six i.p. injections of irradiate 
cells were given to each mouse following anij 
challenge with a LD)90 dose of viable cells 54 
55 mice survived. When anidentical immunig. 
tion procedure was initiated after a subcutanegi 
challenge with a LDgs dose of viable cells th 
mortality was reduced to 9 %. It is believed th 
the host defenses of the immunized animal exer 





a lethal effecton the tumor cells, since attemp 
to obtain the tumor from the peritoneal ca 
the immunized animals that survived i.p. 
lenge were almost always negative. 
part by grant no. E-1171 (C2), N.I.H.) 
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STUDIES ON COXSACKIE A-10 IN HUMAN AMNION TIS 
CULTURED CELLS. Thelma H. Dunnebacke and Carli, 
T. Matternt (intr. by W. M. Stanley). Virus 
Laboratory, Univ. of California, Berkeley. 

Among the Coxsackie viruses, most of the 
group B and several strains of group A have bea 
found to mltiply well in tissue culture sys 
One exception has-been the virus Type 10, Grow 
A. This virus, one of the etiologic agents of 
herpangina, was obtained in highly purified, 
crystalline form (1956). Its chemical and 
physical properties are under investigation. 
However, study of its biological properties hw 
been restricted by the necessity of using suck 
ling mice. The present report will describe @ 
adaptation of Coxsackie A-10 to the primary 
human amnion tissue culture system. The cyto- 
pathology of the virus closely resembles that 
of poliovirus in amnion cells. A comparison af 
the rates of multiplication, virus release, ail 
accompanying morphological changes in amnion 
cells has been made with Coxsackie virus A-9, 
A-10, and poliovirus Type I (Mahoney). 





Ton assignment from the Laboratory of Infectiol) 
Diseases, NIAID, NIH, Bethesda, Maryland. 
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qm IN VITRO UPTAKE oF clL awmwo ACID INTO 
SPLEEN CELL FRACTIONS WHICH TRAVEL AS GLOBULINS 


Qf STARCH . Anne H.Dutton#, RW. 
Dutton* and J.H.Vaughan. iv. of Hochester Sch. 
9 Beste 
Ada attempt has been made to provide an ade- 
quate system for comparing the production of 
antibody with the production of a "constitutive" 
| nme-antibody cell protein (Nature 182:1377,1958). 
Rabbit spleen cells, isolated 5 days after an 
qamestic in vivo challenge with egg albumin, 
incorporated | ‘eucine into antibody in vitro. 
removal of the cells from the medium, the 
antibody was precipitated by the addition of 
carrier antibody followed by antigen, which has 
been shown to precipitate 90% of the antibody 
gyathesised. The precipitation of an unrelated 
antigen-antibody system co-precipitated negli- 
gible activity. After precipitation of antibody, 
starch el sis of the supernatants in 
barbital buffer at pH 8.6 demonstrated radio- 
activity in fractions travelling with the 
nobility of the serum proteins & and @ globulin. 
The activity in these fractions was precipitated 
ty 6% trichloracetic acid and was not removed 
ty washing. Exhaustive dialysis against saline, 
containing 642 Di-leucine, before electropho- 
resis did not remove the activity. 
inhibition of protein synthesis ty p-fl1: 
reduced the activity in 


phenylalanine 
globulin and also reduced the activity in the 
and @ fractions. It seems likely that the 
appearance of activity in the ot and globulins 
is due to synthesis in the spleem cell system. 


EFFECT OF IMMUNIZATION OF ADULT FEMALE 
HAMSTERS ON THE LATENCY OF INFECTION IN OFF- 
SPRING INOCULATED WITH THE SE POLYOMA VIRUS, 
B, Eddy, S, E, Stewart and R, H, Touchette* 
Natl, Insts, of Health, Bethesda, Md, 

Recent investigations in our laboratories 
have shown that sarcomas and angiomatous 
lesions can be induced regularly in hamsters 
that are inoculated with SE polyoma virus when 
newborn to 21 days of age and that humoral 
antibodies can be stimulated by the virus in 
mice, hamsters and rabbits, Generally, 
decreased susceptibility of hamsters and 
increased latent period were evident with 
increasing age at time of inoculation, In the 
present study, a vaccine prepared from tissue 
culture propagated SE polyoma virus treated 
with 1:4000 U.S.P, formaldehyde solution was 
administered to adult female hamsters intra- 
muscularly one day after being caged with a 
male and again on days 4 and 7, When pregnancy 
did not occur, a booster dose of vaccine was 
given one month after the first dose, The 
young of vaccinated mothers and of mothers 
that had been raised in an environment free of 
the tumor virus were each given 0,2 ml of 
undiluted SE polyoma virus by the subcutaneous 
Toute when 1 to 3 days of age, Tumors 
developed and all 28 offspring of the non- 
vaccinated mothers were dead 38 days after the 
virus had been given, whereas only 4 of 32 
offspring of vaccinated mothers developed 
subcutaneous tumors at 51 days of age, 
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INFLUENCE OF ANAPHYLAXIS AND STEROID PROTEC- 
TION ON DISTRIBUTION OF RADIO-IODINATED SERUM 
ALBUMIN IN MOUSE TISSUBS. Julia M, Einbinder*, 
Charles L. Fox Jr. and Carl T. Nelson. Dept. 
° TMes a Univ., W.Y. pt. of 
Surg. & Biochem, , W.Y. Med. Coll., N.Y. 

To trace the movement of antigen during 
anaphylaxis (ANA), labelled albumin (RISA) was 
injected at challenge. After death occurred 
blood and tissues were removed and counted to 
disclose the distribution of labelled antigen. 
Similar data were obtained using nonsensitized 
and sensitized steroid protected mice. Results 
are expressed as the ratio of counts/min/gm of 
ANA to Control tissues. During ANA the ratio 
was decreased in plasma, whole blood and 
visceral organs. Ratios were increased in 
muscle, skin, gut and bone, In hypersensitive 
steroid protected mice, ratios in blood and 
plasma decreased, but the ratios in the other 
tissues, were similar to those in control mice. 
The radioactivity ratios in steroid treated 
normal mice were elevated in plasma and 
viscera, but decreased in muscle and skin, 
suggesting the relative retention of albumin 
in the plasma. The deta indicate that ANA 
caused an accumulation of antigen in muscle 
and skin rather than in the viscera which 
appeared to contain less than the normal 
amounts of albumin, hen horse serum (HS) was 
used as antigen, and RISA was added to the 
challenge with HS, the distribution of radio- 
activity was similar to that when albumin was 
the antigen. These results are correlated with 
earlier data on redistribution of fluid and 
electrolytes and the effect of steroids on ANA. 
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HEMAGGLUTINATION STUDY OF THE COHN FRACTION 
II - RHEUMATOID FACTOR PRECIPITATION SYSTEM. 
Ww. V. in, M. Ross (intr. by E. Jawetz). 

- 0 ° \v. of California, San 
Francisco. 

The precipitation curve produced by the ad- 
dition of Cohn Fraction II to serum containing 
large amounts of Rheumatoid Factor (RF) has 
been compared to a standard antigen-antibody 
system (Human F II-Rebbit anti-F II). 
systems 


tion of the serum with washed sheep erythro 
cytes. Intravenous injection of the soluble 
complex of the F II-RF system produced by F II 
excess fails to s in guinea 
pigs. (Supported by Grant A-1229 from Net'l 
Insts. of Health, PHS.) 
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PURIFICATION OF ANTI-2,4-DINITROPHENYL ANTIBODY. 


F. Se Farah,* M. Kern,* and He Ne Eisen. ’ 
Washington Unive School of Medicine, St. Louis. 

A specific antigen-antibody precipitate was 
prepared with 2,4<dinitropheny! bovine 7 globu- 
lin (DNP=ByG) and rabbit antisera prepared 
against this antigen. The washed precipitate 
was largely dissolved with a solution contain- 
ing 2,4= dinitropheno! and streptomycin; the 
latter rendered the polyanionic antigen insolu- 
bles The redissolved components were passed 
through a Dowex | column, and protein in the 
effluent was precipitated in 50% saturated 
ammonium sulfate. The precipitate was dis- 
solved and dialyzed overnight. The latter pro- 
cedures removed streptomycin and UV- absorbing 
impurities contributed by the resin. The 
product finally obtained had the same absorp- 
tion spectrum as reported for antibody purified 
by a different procedure (Karush, Je Immunol. 
78, 296, 1957). Quantitative precipitin analy- 
sis of a typical preparation demonstrated that 
83% of the protein was precipitated by DNP-ByG. 
The purified antibody recovered was 30% of the 
amount. present in the original antiserum. The 
choice of hapten for dissolving the original 
precipitate was based on systematic examination 
of the dissolution capacity of a series of 
nitrobenzenes. This procedure will be dis- 
cussed as a general method for measurement of 
hapten-antibody interaction; it offers advan- 
tages over hapten-inhibition of precipitation 
in whole sera, because it avoids non-specific 
serum albumin binding of haptens. 
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A SPECIFIC BINDING CAPACITY BETWEEN NORMAL HU- 
MAN SERUM AND BEEF ALBUMIN. Richard Studley 
Farr. Dept. of Medicine, Univ. of Pittsburgh 
School of Medicine, Pittsburgh, Pa. 


A binding capacity between normal human se- 


rum _ and I13l-1abeled bovine serum albu- 
min (I*BSA) has been studied by comparing the 
sedimentation of free and bound I*BSA in a 
Spinco Model L Preparative Ultracentrifuge. A 
1:10 dilution of NHS in borate buffer contain- 
ing 0.ly I*BSA was centrifuged at 100,000 x G, 
and the rate of accumulation of I*BSA in the 
bottom ml of the centrifuge tube was found to 
be relatively constant for the first 3 hours. 
If, however, 1007 cf unlabeled BSA is added to 
the NHS to bind any specific sites prior to 
the addition of the I*BSA, the rate of accum- 
lation remained constant but was retarded 50- 
200%. The binding between I*BSA and NHS ap- 
pears to be specific because 1007 unlabeled 
human serum albumin added prior to the I*BSA 
did not retard the rate of sedimentation, and 
no binding could be detected by this method 
between normal beef serum and I*BSA. In addi- 
tion, normal rabbit serum also failed to bind 
I*BSA, but dilute solutions of rabbit anti-BSA 
gave results comparable to those observed with 
NHS. An attempt will be made to learn whether 
the substance responsible for the binding capa- 
city in NHS is antibody produced as the result 
of ingestion of beef products by humans. (Sup- 
ported by PHS, Natl. Inst. of Allergy and In- 
fectious Diseases, Grant E-1513.) 





effect of varying salt concentrations on the& 
velopment of negative precipitin bands. With 


strength. With other antisera to human albu 
as well as antiovalbumin sera only opaque pre 
cipitin bands were found in gels with ionic 
strength above 0.025 while below 0.010 ‘ 
negative bands were observed. The negative 

bands formed at low ionic strengths were ca 
verted to the typical opaque precipitin bands 
by flooding the plates with isotonic saline 

and the negative bands could be restcred agaii 
by washing the plate with demineralized water, 
The presence of antigen and antibody in the 
clear bands was demonstrated by radioautogr 

of the gel plates. Immmoelectrophoretic ang: 
lysis showed the presence of negative precipi: 
tin bands with both beta and gamma mobilities, 
The relationship of these negative precipitin 
bands to the nature of the antibody will be 

discussed. 
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THE RESEMBLANCE OF “PROTRACTED ANAPHYLAXIS" I 
THE GUINEA PIG TO THE ARTHUS PHENOMENON. 
Martin H. Flax and Arthur M. Silverstein (intt, 
by Robert W. Wissler). Armed Forces Institute 
of Pathology, Washington, D. C. 

An often fatal "protracted anaphylaxis" in 
the guinea pig, with a clinical course : 
differing from the typical immediate anaphy- 
lactic shock has been reported periodically ia 
the past, most recently by Stone (Science, 1% 
1090, 1958). We have observed responses to — 
subcutaneous injection of 40 mg of crystallim 
egg albumin 4 hours after passive administra- 
tion of 1 mg of antibody nitrogen, or 2-) weeb 
after active immnization with adjuvant which 
resemble the "protracted anaphylaxis" previo 
described. The same result followed intra- ~ 
cardiac challenge with 5 mg of antigen in 
tized animals protected against immediate ams 
Phylactic shock with antihistamine. Typically 
the animals developed marked hypothermia and 
prostration, with death in many animals from 
4-36 hours after challenge. The histopatholc 
complex included hyaline thrombi and vasculitis 
in alveolar capillaries and small arterioles 
the lung, with congestion and alveolar hemor= 
rhage. There was generalized passive congestig 
often with hemorrhage, particularly in the @ 
tract, adrenals, and lymph nodes. This patho 
logical picture resembles some of the manifest? 
tions of anaphylaxis as found in the rabbit all 
dog. Many features also bear a resemblance to 
the Arthus phenomenon; these include, in addit 
ion to thrombosis and vasculitis, the temporal 
delay and insensitivity to antihistamine 
therapy. 
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PHYSICO-CHEMICAL AND IMMUNOLOGIC PROPERTIES 
QF 7-GLOBULINS OF NORMAL HUMAN URINE. 
anklin(intr. by H.S.Lawrence).New York 
Univ.College of Medicine,New York City,N.Y. 
Although normal human urine contains the 
gajor protein components of serum, the greater 
inhomogeneity of the peaks and the relative in- 
crease in the globulins suggest the presence of 
additional constituents. Fractions with the mob- 
ility of y-globulin were isolated from normal 
human urine by starch zone electrophoresis and 
examined ultracentrifugally and immunologically. 
Ultracentrifugal examination of 19 fractions 
from 7 normal males revealed a major broad peak 
with an s rate of 1.1-1.9S, and frequently a 
ginor component with an approximate $20, wot 7s. 
In 3 samples from another subject the major peak 
had an S29, ,0f 2.5S. The molecular weight of the 
urinary y-globulin was approximately 26,000. 
Experiments with 7S y-globulin demonstrated that 
the slow peak was not produced during fraction- 
ation. Quantitative precipitin curves with anti- 
sera to serum y-globulin showed cross reaction 
with 7S y-globulin. Double diffusion studies by 
the method of Ouchterlony demonstrated 1 line 
with a reaction of identity with 7S y-globulin 
and 1 or 2 additional lines which cross reacted 
with it and which by their shape and position 
appeared to be due to smaller molecules. Two 
additional lines with the mobility of y-globulin 
were also seen in immuno electrophoresis. Ultra- 
centrifugal and immunologic studies of serum 7- 
globulins from normal patients and 5 patients 
with acute renal shutdown failed to demonstrate 
this small component. (Supported by Arthritis & 
Rheumatism Foundation and P.H.S. Grant A-2594). 
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TRANSFER OF AGGLUTININ FORMATION BY IMMUNE 
LYMPH NODE CELL FRACTIONS. H. Friedman (Intr. 
by W. L. Gaby). Dept. of Microbiol., Hahnemann 
Medical College, Philadelphia. 

The transfer of antibody formation by the 
homotransfer of viable spleen or lymphoid tissue 
from donor to recipient animals has been 
repeatably demonstrated. Transfer of spleen 
fragments and/or nucleoproteins into neonatal 
rabbits has resulted in agglutinin formation 
but not antitoxin formation as reported by two 
groups. The study reported here indicates that 
the homotransfer of carefully prepared nuclei, 
mitochondria and nucleoprotein-rich fractions 
from lymph node cell preparations obtained from 
Shigella paradysenteriae immunized donor rabbits 
into either normal or x-irradiated non-immune 
tecipient rabbits results in rapid appearance 
of anti-Shigella agglutinins in the recipient's 
sera. Transfer of similar preparations from 
heated or otherwise damaged cells do not. Trans- 
fer of cell suspensions or cell-free homogenates 
from rabbits immunized 72 hrs. prior results 
in optimal appearance of agglutinins in 
Tecipients. The nuclei, mitochondria and nucleo 
Proteins (prepared at 2°C and free from contam- 
inants as determined by histological examina- 
tion for the fractions and chemical tests for 
the DNA-P and RNA-P preparations) result in 
Measurable antibody appearance in recipients. 

Wo detectable antigen or antibody was trans- 
ferred. Transfer of preparations from cells 

obtained from normal donors and incubated in 
vitro with soluble antigen did not result in 
detectable antibody formation in recipients. 
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STUDIES ON THF NATURE AND PURIFICATION OF THE 
LEUKEMIA AGENT OF SWISS MICE. C. Friend, G. 
di Mayorca*, and A. Bendich. Sloan-Kettering 
Institute for Cancer Research, New York City. 
The behavior of the Swiss mouse leukemia 
virus (J. Exp. Wed. 105:307, 1957) under a num- 
ber of experimental conditions such as variatim 
of pH, ionic strength, temperature, as well as 
exposure to enzymes, was investigated. These 
studies were carried out on 20% homogenates 
of infected mouse spleens. Evidence was ob- 
tained for the presence of inhibitory material 
in infected spleen homogenates. That the in- 
hibitor is distinguishable from antibody 
which might have accounted for this phenomenon 
will be demonstrated. A purification pro- 
cedure employing acid precipitation, ultra- 
centrifugation and anion exchange chrometogra- 
phy on Ecteela will be described. From the 
original homogenate containing a total nitrogen 
of about 4,000 ¥/ml., only 137 ¥/ml. remained 
in the final solution after acid precipitation 
and differential centrifugation. After sub- 
sequent fractionation of this solution on 
columns of Ecteola, 82 %/ml. total nitrogen 
remained. With these techniques, it was possi- 
ble to eliminate much of the non-viral protein 
without loss of infectivity. 
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THE IN VIVO STABILITY OF ANTIBODY. Justine S. 
Garvey and Dan H. Campbell, Division of Chem- 
Tae ok Chemical Engineering, California In- 
stitute of Technology, Pasadena, 

Data indicate that some antibody released 
during the anamnestic response is formed at an 
earlier period. Rabbits immunized with BSA were 
fed S°5-labeled amino acids simultaneously with 
the last injection of antigen. Injections were 
stopped, the antibody allowed to decline and the 
specific activity of antibody followed by meas- 
uring samples obtained at the equivalence point 
in a precipitation reaction. At various inter- 
vals, in different rabbits, a single injection 
of antigen was then given. When a sufficient 
amount of antibody reappeared (1-2 days) the 
amount as well as the specific activity was 
measured. The activity was always higher than 
prior to the injection of antigen and, similar 
to that seen soon after the feeding of S°* amino 
acids. As the amount of antibody in the circu- 
lation increased, there was some reduction in 
specific activity, but not proportional to the 
increase in antibody. The data suggest a re- 
lease of stabilized stored antibody rather than 
reincorporation of labelled amino acids into 
newly formed antibody. One can speculate that 
the antibody is stored in a site where catabolic 
processes are not taking plece or that it is 
combined with some other substance which stab- 
ilizes it. Our previous experiments have shown 
that livers of immunized rabbits contain & gam- 
ma globulin-like component which has antibody 
properties and some of this component is com- 
bined with antigen fragments. 
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A TISSUE CULTURE COLOR TEST FOR MEASURING THE EFFECT OF ANTIBODY UPON INTRACELLULAR DAR 
INFLUENZA VIRUS AND ANTIBODY. Charles R. Gaush* SITISM OF SALMONELLA TYPHIMURIUM WITHIN MONO 
and J. S. Youngner. Dept. of Microbiology, NUCLEAR PHAGOCYTES IN VITRO. Justus Gel; rt 
Univ. Pittsburgh, Pittsburgh, Pa. and Emanuel Suter. Dept. of Microbiology, © 

The procedure employed for the titration University of Florida, Gainesville, Florida, 
of influenza virus and antibody follows closely The fate of S. typhimurium within mono- & 
the color test which has found wide use in the nuclear phagocytes cD) from normal rabbits a 
case of poliomyelitis virus (Salk, Youngner the effect of anti-O antibody prepared in 4 
and Ward, Am.J. Hyg. 60:214, 1954). Strains rabbits were studied as follows: a)Phagocytosy 
representing different immunologic types of mixtures of equal numbers of MN and bacterig 
influenza virus were adapted to growth in were incubated for 45 minutes in presence of 
monkey kidney cultures and infectivity titers heat-inactivated normal or anti-Salmonella i 
were determined by the roller tube and color rabbit serum. The MN were then washed to ~ 
test methods. Color test titers were consis- remove extracellular bacilli and free antibod 
tently about 0.5 logs lower than virus titers b)Intracellular multiplication: the MN were 
in roller tubes. The influence of quantity reincubated for 4 hours in a medium containing 
of infectious virus used as antigen on anti- 20% normal rabbit serum. Smears and viable ~ 
body titer was studied. With each 10-fold counts of bacteria were done at intervals of 
change in the amount of virus there was time. The results were: 1. When phagocytized 
approximately a 2-fold change in serum titer. in presence of normal serum the bacteria milf 
This relationship was observed for types A, plied intracellularly with subsequent burst 
A', and B' viruses. Testing of pre- and post- of cells and extracellular growth. 2. Presem 
vaccination monkey sera revealed that only of antiserum during phagocytosis did not alig 
type-specific neutralization was obtained. intracellular growth. 3. The agglutinating 
Data on neutralization titers of paired acute antibody alone was not bactericidal nor 4 
and convalescent human sera and on the corre- bacteriostatic even in presence of comp Lene, 
lation of hemagglutination-inhibition and Its activity was found within the globulin © 
color test neutralization titers will be pre- fraction of the antiserum and could be removei 
sented. by precipitation with purified endotoxin 

extracted from the bacteria. 4. Incubation 
bacilli with antibody followed by washing 

to phagocytosis was sufficient to obtain the 

effect. A synergism of humoral antibody and 

intracellular environment is suggested. 
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INTRA-FAMILIAL SPREAD OF LIVING VACCINE STRAINS TRANSPLANTATION OF ANTIBODY-PRODUCING CELIS 9 
OF POLIOVIRUS. H Gelfand*, Louis Potash*, X-IRRADIATED. RECIPIENT MICE. N. Gengoziee 
Dorothy LeBlanc’ ‘and John Fox, Div. of Epid., Makinodan, and I. C. Shekarchi Biol. g 
Tulane Univ. Sch. of Med., New Orleans, La. Oak Ridge Natl. Lab., Oak Ridge, Tenn. x 
Sabin's attenuated strains of all three Previous studies showed that transplanted 
poliovirus types are being orally administered isologous, homologous, or heterologous bone 
to naturally immune and susceptible individuals marrow cells make no significant contributia 
(the latter following Salk vaccination) resid- to the host's immune mechanism. In further 
ing in unmanipulated households containing at studies on antibody-producing mechanism, f 
least two other persons homologously suscep- lethally irradiated mice were injected with ~ 
tible. Appropriate specimens of blood and isologous nucleated spleen or bone marrow ¢ 
pharyngeal and fecal excretions are collected from normal or preimmunized donors. A few ~ 
at frequent intervals from the fed (index) per- grcups also received rat RBC antigen. Splee 
son and all other household members, and are cells, but not marrow cells, of normal donors 
tested for the presence of antibodies or vir- initiated a primary antibody response in 
uses in tube cultures of monkey kidney cells, irradiated hosts that had also had antigenic 
In addition to virus type, other variables in- stimulation. Bone marrow from preimmunized © 
Clude the age of the index person (adult or donors caused antibody production in anti- © 
child), virus dose (controlling the presence or genically stimulated hosts, but this responsé 
absence of pharyngeal virus excretion), and the was comparatively weak. Agglutinin producti@ 
size and socio-economic status of the family, was low in mice that had received pre 
This interim report is based upon results from spleen cells only, but was absent in mice ~ 
45 household units, Infection of the index receiving preimmunized bone marrow cells ala@ 
person is readily accomplished with virus dos- Under appropriate experimental conditions, @& 
ages 5 logs or greater. Spread infection in few as 12 X 100 spleen cells from pre 
other household members has varied from total donors produced about as many circulating 
(all susceptible persons) to none, Lower socio- bodies in irradiated hosts as in normal non- 
economic status and young age of index person irradiated mice undergoing secondary responsé: 
appear to be the most important influences on The data reveal the great disparity in Z 
spread, Order of effectiveness of spread by antibody-producing potentiality of spleen ani 
virus type has been: 3>1> 2, Pharyngeal ex- bone marrow cells. They also suggest that oul 
cretion of virus does not appear important. No a small number of cells in the normal animal 
infected adult index person or reinfected child potentiate active synthesis of circulating 
has yet acted as a source of spread. antibodies. 








ANTIGEN REQUIREMENTS FOR TANNED CELL HEMAGGLUT- 
TUTION. Marian * and John han. Depts. 
of Med. oe ’ a.Y. 
In the course of attempting to detect anti- 
body with the tanned cell hemagglutination tech- 
nic, considerable irregularity in results was 
noted. When it was observed that turbid egg 
albumin (Ea) solutions were more effective in 
coating cells this was investigated by “ast 
fractionation (Christian, J.E.M. ,108:139,1958). 


unabsorbed sera, the absorbed sera to con- 
albumin being quite inactive. By dialysing the 
inactive Na2SQ, supernatant solution against 
4.6 M. urea, turbid solutions were obtained, 


insoluble (? aggregated) Ea for hemagglutinatim 
in the tanned cell systen. 


{HE EFFECT OF CHEMOTHERAPY ON THE IN VITRO LEU- 
KOCYTE SENSITIVITY OF TUBERCULOUS PATIENTS TO 
OLD TUBERCULIN. * 

* Dept. of Bacteriology, Univ. 
of Kentucky, Lexington. 

The leukocytes of 8 patients with active tu- 
berculesis, who were skin test positive to PPD, 
were tested for hypersensitivity to 0.T. by the 
method of Hall and Scherago (Am, Rev. Tuberc. 
753807,1956) on admission day and at 6-wk in- 
tervals thereafter for from 36 to 60 wk while 
the patients received isonicotinic acid hydra- 
side and dihydrostreptomycin. The cytotoxic 
indices, on admission, had a mean of 0.63, 

(0.53 to 0.74), well within the range of specif- 
ic tuberculin hypersensitivity (0.50 to 0.85). 
Beginning with the 18th wk, by which time the 
sputa of 7 of the patients had become negative 
for acid fast bacilli, (the sputum of the 8th 
patient became negative by the 30th wk), there 
was, in general, a progressive increase in the 
mean cytotoxic index (0.78, 0.85, 0.83, 0.86, 
0,88, 0.90, 0.95, 0.92). Skin sensitivity to 
PPD persisted throughout the study. These find- 
ings are similar to those obtained in our labo- 
Tatory (Hall and Scherago, Am. Rev. Tuberc. 77! 
815, 1957) with guinea pigs experimentally in- 
fected with M. tuberculosis H 37 Rv. 
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A QUANTITATIVE HEMAGGLUTINATION = INHIBITION 
TEGINIC FOR THE ASSAY OF SOLUBLE BLOOD GROUP A 
SUBSTANCE, B. Gibbs (intr. by A. S. 
Benenson). r ‘Arny Institute of 
Research, Washington, D. C. 

The quantitative hemagglutination technique 
employing the log-probit assay method of 
Wilkie and Becker has been adapted for the de- 
termination of the biological activity of water 
soluble blood group A substance. By such an 
assay the inhibition of the hemagglutinating 
capacity of antibody by A substance can be ex- 
pressed in terms of a 50% end-point. Valid 
assays have been performed on A substance from 
a variety of sources (animal, bacterial, or 
Neacetylgalactosamine)., The technic furnishes 
a reproducible measure of the inhibitory 
potency per unit weight of substance-containing 
material with a precision of + 6 per cent. The 
slope of the assay curve also yields infor- 
mation on the behavior of the antibody-sub- 
stance system, The slope of the assay curve 
with anti-A from unstimulated individuals is 
significantly lower than that seen when the 
source of anti-A is from individuals stimu- 
lated with A substance, suggesting a difference 
in combining ratios of the soluble A substance 
with these agglutinins. The presence or 
absence of cross-reacting Forsmann antibody as 
well as the presence or absence of complement 
did not alter the slopes, Assays performed 
over a range of 20° to 31? C showed similar 
Slopes. A dynamic equilibrium was demonstrated 
between free components and the complexes of 
the system. 
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ALTERATIONS OF NUCLEIC ACIDS IN 
ADENOVIRUS INFECTED HELA CELLS. 

H.S. Ginsberg and M. K. Dixon, Western 
eserve University, Cleveland. 

Characteristic intranuclear structures formed 
in adenovirus-infected cells were shown by cy- 
tochemical techniques to contain large amounts 
of DNA. Investigation of type 4 adenovirus- 
infected HeLa cells using biochemical tech- 
niques demonstrated that these structures re- 
presented a total increase in DNA, not merely 
a rearrangement of chromatic material, An 
increase in protein, but no consistent increase 
in RNA, was also measured in infected cells. 
Twenty to 25% of the DNA extracted from in- 
fected cells was unusual because: 1) it was 
soluble in 0.15 M NaCl; and 2) its nucleotide 
composition indicated a marked increase in 
deoxyguanylic acid and decrease in deoxyadeny 
lic acid as compared with DNA from uninfected 
cells. Although 90-99% of infectious virus 
also was extracted by 0.15 M NaCl, the major- 
ity of DNA soluble in this solution was not in- 
corporated into viral particles. Experiments 
employing P32 indicated that saline-soluble 
DNA from infected cells was newly synthesized 
and not a breakdown product of host DNA. p32 
uptake into RNA was not incrzased in type 4 
infected cells. When type 5 virus was employ- 
ed, however, increased isotope incorporation 
into RNA as well as saline-soluble DNA was 
noted. In type 5 virus-infected cells the in- 
creased RNA synthesis probably reflects the 
production of a specific toxin-like material 
which is an RNA-protein complex. 
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IMMUNOCHEMICAL ANALYSES OF HUMAN SERA FROM CONVERSION INTO. ASCITES TUMORS OF rom 
SUBJECTS EXPOSED TO SIMULATED ALTITUDE. STRAINS TORE ae BY ROUTINE 1a 
W. G. Glenn (intr. by A. A. Boyden) Department atthew We Gatr. 
of Microbiology-Cellular Biology, School of Resear. 
Aviation Medicine, USAF, Randolph AFB, Tex. ‘ &Y, New Yo! 
Subjects were exposed to sealed chamber Medical College, Nashville Tennessee al 
experiments for a maximum of 8-10 days at Several mouse tumor strains ( grec 
simulated altitudes between 10,000 to H2712, etc.) appeared to be inconverti- - o 
50,000 feet. The chamber environment, diet, ble into ascites tumors by 25 to 30 embryo 
and work output were rigidly standardized routine serial transfers of peritoneal } ‘!°*:— 
to obtain basic physiological information. implants or fluid. Tissue sections of found : 
Serum samples were obtained before, during peritoneal connective tissue showed 90 per 
and after exposure. These oes were mostly organized and vascularized tumoy | ‘° °°" 
analysed for total protein, A/G ratios, and nodules. However, in several foci si- | ‘i™™*: 
changes in the concentration of certain serum tuated mainly in the periuterine and et 
components. Analyses were done by repeatedly perisplenic tissues, the cells grew a be 
measuring the agar diffusion rates and pat- free by infiltrating the loose connee- | ‘\trt 
terns in reactions with antisera to pooled tive tissue. Infiltrated areas were ae 
human serum, gamma globulin and albumin. easily recognized by their edematous a 0 
Marked rises in total protein, disproportion- glassy ys echoes vs they were dissected, rs bot 
ate shifts in albumin, globulins, and muco- ground and suspended in the peritoneal | * 1 
protein were found in some subjects. Indica- fluid. Using this material in 12 to 16 - t 
tions that serum albumin tagged with 1131 serial transfers, we obtained ascites oan 
may be antigenic in humans were also found. tumors with all strains unsuccess. ? as 
The results may relate to the physiological tried by routine methods. It was con- | ‘ert 
stress of altitude exposure, cluded that in all strains of mali ” os 
mouse tumors highly autonomous ce = , 
(adaptable to free growth) are mixed inf ‘°*° 
various proportions with tissue depen- 
dent cells; further improvement in tech 
niques of their separation will result 
in further narrowing of the group of 
tumors labeled as "inconvertible." 
(Grants C2080 (C5) Natl. In. of Health; 
AT- (40-1)=1993 Atom. En. Comm. de 
2237 2239 2241 
THE CYTOTOXIC ACTION OF ANTIBODY AND COMPLEMENT AGE EFFECT ON HETEROGENEITY OF GAMMA PROTEINS. INTER} 
ON ASCITES TUMOR CELLS. Burton Goldberg and Morris Goodman and Benjamin Schwimmer”. Wayne | ‘IRG 
Howard Green (Int. by B. Benacerraf). Dept. of State Univ. and Rece OSp es te =e 
Pathology, N.Y.U. College of Med., New York. The previous (Goodman et al., Fed. ied 
Krebs ascites tumor cells were studied by Proc. 17:51, 1958) of an antigenic he nology 
phase and oheotees | mtenseocey efter ip in vAtro A y of the gemma, proteins has been & my 
r t ne gamma-glo n and c e- 
en treated with fabene globulin Glune New reagents were found yh ee richme 
displayed agglutination under phase and a dis- electrophoretic analyses of the wee 
tinctive cell membrane alteration when sections human sera with individual chicken antisera to ae 
were studied by electron microscopy. The cell Cohn FrII and purified subfractions. Each acid. 
membrane alteration appeared as a focal, laby- antiserum was produced by a single injection of praes 
rinthine projection and invagination of the cell a year old hen with 100 mg of antigen, followd c* 
surface. The change appeared structurally simi- by bleeding 8 to 10 days later. When such ig 
lar to pinocytosis as described in other cell antisera were absorbed with suitable human ets, 
types. The alteration appeared to favor agglu- sera, about one out of four revealed additional 2. hy 
tination, as the projections of apposed cells antigenic components in the gamma2 electro- 
frequently interdigitated. Complement addition phoretic area. These components ~ not 3. hye 
to the above system caused an initial focal out- identical as shown by their variable distritu- 
pouching of the cytoplasm, followed by uniform tion among humans. With reagents absorbed so 4. 21 
cytoplasmic swelling with a marked lowering of as to yield a single agar precipitin reaction 
the cytoplasmic refractive index. Cell lysis Se test tebe method of ase lenented 5. met 
did not occur under the conditions of incuba- & sinp ay supp 
tion. Electron microscopy revealed folded but the immunoelectrophoretic examination of husan | 
. + gh 
intact cell membranes, expansion of the cyto- sera. On surveying the out patients of the Th 
plasmic space, and peripheral loss of the free Social Hygiene Clinic of Receiving Hospital, w react 
osmiophilic granules of the cytoplasm. Mito- observed a pronounced age effect, adults show they 
chondria and endoplasmic reticulum were severely ing a higher incidence of positive binge i 
swollen. Nuclei were intact except for widen- children. In one representative citi 
ing of the nuclear pores. Correlative chemical with a typical reagent 8 out of 35 Prion i ‘4 
studies to be reported confirm and extend the (.2=9 years) yielded positive reactions as cai ome 
morphologic observations. The distinctive cell pared to 30 out of 42 adults (19-15 years). dehyd 
membrane change suggests that the cell surface Normal adult subjects yielded similer results. of ce 
is an important site of antigen-antibody com- tuese, 0 4solated from individual conta 
plexing. The damage to intracytoplasmic organ- Ant antigens iso catal 
elles after the addition of complement provides humans detected additional variant gamma com exist 
a functional basis for the cytotoxic action of ponents. This, too, will be discussed. above 
antibody and complement. : 
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MIXED INFECTION STUDIES WITH MUTANTS OF NEW- 
CASTLE DISEASE VIRUS (NDV). Allan Granoff 
(intr. by George K. Hirst). Public Health 
pesearch Inst. of The City of New York, 

yew York City. 

Two mutants of NDV which differ in three 
characteristics (plaque type, heat stability, 
and serotype) were used to mixedly infect chick 
embryo monolayer cultures at high multiplici- 
ties. No recombinants (<0.25 percent) were 
found in overnight mixed yield fluids. While 
90 percent of the plaques isolated were found 
to contain only one or the other parental 
virus, about 10 percent contained both parental 
types. Appropriate experiments indicated that 
each of these plaques had been initiated by a 
heterozygous diploid particle. Mixed yield 
fluids were also found to contain a high pro- 
portion of parental genotype particles of 
heterologous or mixed serotype or thermotype — 
or both (phenotypic mixing). Passage of mixed 
yield fluids at low multiplicities induced the 
formation of significant numbers of phenotypi- 
cally mixed particles in the first cycle yield. 
Serial transmission of mixed phenotypes ap- 
peared to be due to the heterozygotes present 
in the inoculum and not to multiplication of 
these particles per se. 


2241 


INTERMEDIARY METABOLISM OF GLYOKYLATE AND 
HYDROXYPYRUVATE IN A SOIL BACTERIUM. C. T. 

J. C. Gerhart, and M. S. Brooke (intr. by 
» K, Watson). ° ology and Imm- 
nology and Leonard Wood Memorial, Harvard Med. 
School, Boston, Mass. 

A micro-organism isolated by the soil en- 
richment technique can grow on glyoxylic acid 
or compounds giving rise to glyoxylate, such as 
alloxan, uric acid, tartronic acid or glycolic 
acid. Extracts of cells grown on these sub- 
strates contain enzymes catalyzing the follow- 
ing reactions: 

1, 2 glyoxylate —phydroxypyruvate + CO, 

2, hydroxypyruvate + 1/2 0, —> mesoxalié 
semi-aldehyde (aerdbic) 

3. hydroxypyruvate + DPNH —?glyceric acid + 


said IPN 
l. 2 hydroxypyruvate ——> glyceric acid + 
mesoxalic semi-aldehyde 
5. mesoxalic semi-aldehyde + IPNH—?glyceric 
acid + hydroxypyruvate (trace) 
6. glyoxylate + IPNH—» glycolate + DPN 
The extracts which catalyze the above 
reactions do not contain isocitritase, nor will 
they reduce pyruvic acid to lactic acid. The 
reduction of hydraxypyruvate is due to a spe- 
cific enzyme of the type found in parsley and 
is not due to a non-specific reaction of lactic 
dehydrogenase as in yeast and mscle. Extracts 
of cells grown on succinate or acetate do not 
contain significant levels of the enzymes which 
catalyze reactionsl through 5. The possible 
existence of a cyclic pathway involving the 
above reactions will be discussed. 
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A NON-SPECIFIC RABIES VIRUS NEUTRALIZING 
SUBSTANCE IN CERTAIN SERA. Karl Habel 
and John W Hornibrook, WNational Institutes 
of Health, Bethesda, Md. 

A heat labile, dialysable substance has 
been found in fresh normal human, rat and 
monkey sera which neutralizes 1 to 2 logs of 
rabies virus in the standard neutralization 
test carried out intracerebrally in mice. 
Certain individual guinea pig and rabbit sera 
also contain this substance but it is absent 
in horse and mouse sera. The addition of 
fresh complement to the heated serum does not 
restore its ability to neutralize virus. The 
same phenomenon could be demonstrated against 
herpes virus but not against type 2 poliovirus 
when tested in mice. Although some evidence 
suggests a direct inactivating effect on the 
virus itself, the fact that the same species 
sera also are toxic for mouse cells in tissue 
culture raises the question as to whether the 
effect is mediated through the host cells in 
the brains of the mice. 


2243 


EFFECTS OF ANTI-RABBIT-LEUCOCYTE SERUM ON 
TRANSFERRED LYMPH NODE CELLS. T. N. Harris, 
Susanna Harris™ and Miriam B. Farber™. 
Children's Hospital of Phila., Univ. of 
Pennsylvania, Phila., Pa. 

It has previously been reported that sera 
obtained from rabbits injected with pooled 
rabbit leucocytes had a suppressive effect on 
transferred rabbit lymph node cells, when injec- 
ted into the recipient animals before or with 
the cells. This was shown by the failure of 
appearance of agglutinins which would normally 
follow the transfer of lymph node cells incu- 
bated in vitro with antigenic material derived 
from Sigitss adysenteriae. In further 
studies the following aspects of this system 
have been investigated: a comparison of the 
effectiveness of sera of rabbits given single 
or multiple injections of pooled rabbit leuco- 
cytes; a comparison of the effectiveness of 
sera of rabbits injected with the leucocytes 
intradermally or intravenously; the effect of 
removal of the anti-leucocyte serum from the 
lymph node cell suspension after the incubation 
of the cells in such serum, before cell 
transfer; and the effects of anti-rabbit-leuco- 
cyte sera on the transfer of lymph node cells 
obtained from donor rabbits which had been 
injected, at various intervals prior to the 
cell transfer, with the entigen. Data obtained 
in these experiments will be presented. 
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PRECIPITATE DENSITY STUDIES USING THE OUDIN EFFECT OF COMPOUND 8/80 ON TOXICITY OF HISh. RETE 
TECHNIQUES. A.R. Hayden* and E.L. Becker, MINE AND SEROTONIN. R. D. Higginbotham (intr, CHIC 
Walter Reed Army Institute of Research, by A. Packchanian). Dept. Anatomy, Univ. Utah Camry 
Washington 12, D.C. Med, School, Salt Lake City, Utah (New eddrem,) °c 

The density of the leading edge of the pre- Dept. Microbiol., Univ. Texas Med. Branch, Teck 
cipitate bands formed in Qudin gel diffusion Galveston, Texas}. ’ 
tubes has been studied as a function of time Compound 48/80 is a potent releaser of inJe 
and of antigen and antibody concentrations. histamine (H) and, in some species, of sero- new] 
The precipitate densities were measured directly tonin (8). 48/80 is many times more toxic Howe 
with a Bausch and Lomb densitometer with an 2~ mice than is either of these amines. Since sinc 
dapter for scanning the Oudin tubes. The crys- tissue concentrations of these amines is far gen 
talline bovine serum albumin-rabbit antiserun less than dosages required for lethal effect, im 
albumin system was studied over a range of anti- it would seem unlikely that either amine serv unde 
body concentrations from 0.4 mg AbN to 0.012 mg as mediator for lethal effects of 8/80 in th ten 
AbN/ml and antigen concentrations from 12.5 mg mouse. However, when sublethal doses of )8/h hat 
protein to 1.5 mg/ml. At antibody concentra- were admin. i.v. in mixture with graded doses bow. 
tions over 6,3 mg/ml the density of the leading of either H or S, the resistance of the mouse - 
edge was independent of antigen concentration. to these amines was markedly decreased rel- of 
At these same antibody concentrations but at ative to 48/80 dose employed. This suggests vee! 
antigen concentrations below 6.3 mg/ml the den- that 48/80 may influence sensitivity of tissue = 
sity of the leading edge increased with de- to either H or S as well as initiating their “7 
crease in antigen concentration. At 0.05 mg release from the tissue, It is of interest | 
AbN/ml and below the precipitate density was that the release of these amines from tissue 7 
essentially independent of antigen concentra- mast cells by 48/80 can also involve the inter = 
tion. At constant antigen concentration there action of 48/80 with mast cell heperin which ip b 
was a linear relationship between precipitate turn can enhance resistance of mice to the ret 
density and antibody concentration over the en- lethal effects of 8/80 and to other toxic ity 
tire range of antibody concentrations. Essen- drugs as well (NYAS, 73:186, '58). Heparin or 
tially the same general findings were obtained also enhances resistance to lethal doses of the 
using the ovalbumin anti-ovalbumin system. The 8/80-H or 48/80-S, but not to lethal doses of 
results of an investigation of other antigen- of either H or S alone, The release of amines ies 
antibody systems will be described. by 48/80 would appeer to be a manifestation of Bae 

its injurious effects on the tissues rether on 
than the cause. (Supported by grant from Dept, the 
of Army No. DA-99-007-MD-130). 

2245 2247 2249 
PHLEBOTOMUS FEVER VIRUSES IN TISSUE CULTURE, HOMOTRANSPLANTATION IMMUNITY AND TOLERANCE IN AS 
J. R, Henderson* and R, M, Taylor, Section of BULLFROG LARVAE. W. H. Hildemann and R. Haas § MAT 

Pp ey ed,, Yale Univ, School (intr. by R. D. Owen). Dept. of Infectious & 
of Med,, New Haven, Conn, Diseases, University of Calif. Medical Center, P 
Human kidney tissue cultures have been uti- Los Angeles. Min 
lized for the propagation of Sicilian and Although the immunologic basis of homograft 
Naples Phlebotomus fever virus strains, Two rejection is well established for mammals, ade 
Naples and two Sicilian type strains were used and fishes (cf. Brent, Pregr. Allergy 5:271, cap 
in these studies, Cytopathogenic effects were Hildemann, Immunol. 1:46, 1956), various early | P*t 
irregularly induced in cultures from infant studies suggested that homografts in larval aif % 
kidneys, Wo cytopathogenic effects were evi-+ certain adult amphibians are compatible and mic 
dent in virus infected kidney cultures from generally survive indefinitely. The experimeniy ‘%™ 
adults, but all of the strains multiplied and to be presented, on the contrary, revealed thatp %*t 
produced plaques in cultures from both infant even quite immature Rana catesbiana normally ves 
and adult kidneys, Serum neutralisation test destroy homografts by a sensitive isoimmune air 
data, using « plaque-forming endpoint tech- response. Skin homografts with autograft hye 
nique in agar-overlaid tube cultures, have were exchanged reciprocally between pairs of tre 
been compared with mouse neutralisation and bullfrog larvae at the same standard stages cle 
hemagglutination-inhibition titers, Adapta- controlled temperatures. Older larvae at the 
tion of the Naples and Sicilian virus strains standard stages 25-29 vigorously rejected hom-— 4 
to other tissue culture systems will be dis- grafts at 25°C with first-set MST's of 11 tollg Vi 
oussed, days and second-set MST's of about 5 days. At in 
15°C such homografts survived about twice as ap 
long, but the more rapid rejection of the Gel 
set grafts was just as clear-cut. However, tail in 
bud homografts were successfully exchanged be- | &% 
tween larvae 2 weeks old or less (stage 2h), aap V& 
subsequent skin homografts from the same donors an’ 
at 16 weeks of age showed a greatly prolonged n 
survival on many of these larvae, which ce 
that tolerance had been induced by the initial vi 
grafts. Beyond the age of 8 weeks immunological of 
maturity was found to be complete and appeared 
not to depend upon the standard stage of 
development. 
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RETENTION OF ANTIGEN IN NEWLY HATCHED. 
CHICKENS. A. A- Hirata (intr. by Dan Hy 
Campbell). Division of Chemistry and Chemi- 
cal Engineering, California Institute of 
fechnology, Pasadena. 

fhe production of "immune tolerance” by 
injection of an antigen into embryonic or 
newly hatched chickens is well established. 
However, the mechanism involved is not known. 
Since the possibility exists that the anti- 
gen might persist and produce a state of 
"immune paralysis," an investigation was 
undertaken to determine the degree of re- 
tention of antigen after ection at 
hatching. When 20 mg of S“-labelled 
bovine serum albumin was injected intraperi- 
toneally inte newly hatched chickens, most 
of the antigen was excreted within the first 
week, as determined by radioactivity and 
precipitin test. ‘The level of persisting 
antigen in organs was determined at 6 weeks, 
which is the duration of tolerance caused 
by the injection of 20 mg of BSA. Wo detect- 
able amount of antigen was found in the 
blood after this period. ‘The amount of 
retained antigen, as measured by radioactiv- 
ity, was approximately 0.1% in the liver 
and 0.01% in both the lung and the spleen. 
The low level of retention suggests that 
the tolerance in chickens is not the result 
of “absorbing out” of the antibodies pro- 
duced. Experiments are in progress to 
determine the effect of the injection dose 
on the degree of antigen persistence and 
the nature of the antigen material. 


2249 


A STRUCTURAL FACTOR IN SUSCEPTIBILITY OF PRI- 
MATE MAMMALIAN CELLS TO POLIOVIRUS. John J. 

land*, Ce McLaren* and Je Te gimergen: 
oe of secteslelons t Immunology, Unive o 

Ability of mammalian cells in culture to 
adsorb poliovirus was correlated with their 
capacity to reproduce virus and suffer cyto- 
pathogenic effect. Adserptive ability depended 
on presence of receptor material found in the 
microsome fraction of debris of disrupted 
susceptible celle. Adsorptive capacity of the 
active cell fraction was destroyed by fat sol- 
vents, trypsin digestion, heat at 56° for 30 
minutes, sonic disruption, phenol or formalde- 
hyde. Receptor activity was not affected by 
treatment with periodate, lipase, lysozyme, nu- 
cleases or ureae These reactions suggested 
that activity was associated with insoluble 
lipoprotein ef the cell membrane. Reaction of 
virus with receptor substance inactivated virus 
inactivation was not reversed readily by treat- 
ment known to destroy activity of uncombined 
debris. Participation of receptor mechanicme 
in virus penetration of celle was studied by 
Measuring progressive immunity of cell-adsorbed 
virus to inactivation by externally applied 
antibody. Penetration wae temperature-sensitive 
and independent of physiologic integrity of 
Celle. Penetration was related to the role of 
viral protein and nucleic acid as determinants 
of cellular infection. 
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PREPARATION BY ELECTROPHORESIS OF SERUM GROWTH 
FACTOR FOR CHANG CELLS. Richard Holmes (intr. 
by A. T. Wilson). Alfred I. duPont Institute, 
Wilmington, Delaware. 

Calf and bovine sera are fractionat- 
ed by a new method of curtain electro- 
phoresis using carboxymethyl cellulose. 
Each fraction obtained from the curtain 
is analysed by paper strip electro- 
phoresis and added to a chemically de- 
fined medium which is tested for its 
ability to promote growth of Chang cells 
(human liver epithelial) in vitro. 
Chang cells used in the test are 'sap- 
ped! for 14 days in chemically defined 
medium which is changed six times. The 
defined medium when supplemented by a 
serum fraction obtained at the end of 
two curtain separations restores growth 


fer of cells to two flasks to be made 
every 10 days. After four transfers 
the experiment had to be discontinued 
for lack of active fraction, there was 
no apparent reduction in growth rate. 


2251 


LYSOZYME AND PROPERDIN LEVELS IN MICE TREATED 
WITH ZYMOSAN, ENDOTOXIN OR X-IRRADIATION. 
William A. Hooke and Louis H. ‘fuschel. Dept. 
of Serology, Walter Reed Army Institute of 
Research, Washington, D. C. 

An association between lysozyme and proper- 
din was suggested by the finding (Muschel, Cary 
and Baron, Bact -rroe 52, 1958) that 
properdin iso human serum by zymosan 
contained lysozyme. Continued studies have 
shown that properdin preparations obtained 
without polysaccharides also contain lysozyme. 
A study was made, therefore, of the in vivo 
relationship between lysozyme and properdin. 
Mice were subjected to conditions known to 
alter the properdin titers and resistance to 
infection. In general, serum properdin and 
lysozyme levels varied similarly but not 
identically. In symosan-inoculated animals, 
lysozyme activity fell less rapidly and rose 
to levels above those of controls more rapidly 
than did properdin. Mice injected with endo- 
toxin of Salmonella showed a fall and 
subsequen ° zyme that lagged 
slightly behind similar variations in properdin. 
Mice subjected to whole body X-irradiation in 
doses ranging from 600r to 820r showed elevated 
properdin titers from 1 to days after ex- 
posure; lysozyme levels steadily declined 

this period. Thereafter, properdin 
levels declined to normal or subnormal values 
as lysozyme levels continued to decline. These 
experiments indicate that variations in 
lysozyme may represent an additional factor in 
assessing the total of an animal's resistance 
to infection. 
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2252 
ATTEMPTS TO ERADICATE SALMONELLA TYPHOSA FROM 
INFECTED MAMMALIAN . E. 
Hopps, J. X. Danauskas*, E. B. Jackson and 
J. BE. Smadel. Nat'l. Inst. of Allergy and 
Infectious Diseases, Bethesda, Md. 


Therapeutic failures in typhoid carriers may 
depend on the protected intracellular position 
of S. typhosa. Using a model consisting of 
mouse fibroblasts infected with the Ty 2 strain 
in a ratio of approximately 50 S. typhosa per 
cell, attempts were made to eradicate bacteria 
by treatment with antibiotics. After incubating 
the mixture for one hour, the cells were washed 
and resuspended in fresh nutritive medium con- 
taining 20 g/ml of streptomycin, a concentra- 
tion about seven times that required to inhibit 
extracellular multiplication of Ty 2 but 
inadequate to inhibit appreciably intracellular 
growth. The extent of intracellular growth of 
bacteria was determined after 24 hours incuba- 
tion by microscopic and cultural procedures ; 
the infected cells were then transferred to 
fresh medium containing only the test anti- 
pbiotics. Penicillin, chloramphenicol and 
chlortetracycline each reduced the number of 
intracellular bacteria but individually were 
ineffective in completely "curing" the cultures. 
However, typhoid organisms were eliminated from 
2 of 13 cultures exposed for at least three 
weeks to a combination of streptomycin with 
either chloramphenicol or chloramphenicol anc 
penicillin. 





2253 


PERSISTENCE OF POLIOVIRUS IN THE PHARYNGEAL SE- 
CRETIONS OF CHIMPANZEES RELATIVE TO LEVELS OF 
NEUTRALIZING ANTIBODY IN THE SERUM. H. A. Howe. 
Johns Hopkins Univ., Baltimore. 

The finding of high titers of type I polio- 
virus simultaneously present with high neutral- 
izing antibody titers in the serum of certain 
juvenile family contacts of paralytic cases, 
has led to a reappraisal of some older data de- 
rived from chimpanzees and published under the 
title "Day by Day Response of Vaccinated Chim- 
panzees to Poliomyelitic Infection." (Am. J. 
Pub. H. 47:871, '57) Despite the fact that fig. 
1 of this paper depicts only averages of groups 
containing 5 & 7 animals respectively, it is 
clear that within the span of 21 days virus was 
still recoverable from the throats of the an- 
imals despite average serum antibody levels of 
1:10000. When the animals are examined indi- 
vidually it is seen that virus persisted in 
those controls with a slow antibody rise which 
did not exceed 1:64 (the point where the rising 
curve of antibody crossed that of decreasing 
virus). The latter disappeared from the swabs 
of certain vaccinated animals which rapidly 


mobilized levels of 1:1000, but reappeared when . 


serum antibody declined. Virus became undetect- 
able in animals which maintained levels of 
1:2000 or 1:4000. Although the chimpanzee de- 
velops higher virus titers in the throat than 
have been demonstrated in man, these findings 
may be of interest because of the ready passage 
of antibody into pharyngeal secretions, thus il- 
lustrating a simple equilibrium between virus 
and antibody. 
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ENTEROVIRUSES. G. D. nse Sect. of Epie 
demiology and Preventive cine, Yale Uniy, 
School of Med., New Haven, Conn, 

It was reported previously that BCHO-1 and 
Coxsackie A9 viruses were adapted to patas — 
monkey kidney cultures by x-irradiation. At. 
tempts to adapt ECHO virus types 6 and 9 were 
unsuccessful, Virus adsorption, mltiplicatiq 
and persistence in resistant cells have been 
studied. It was found that both BCHO=1 and 
Coxsackie A9 viruses could multiply in non- 
irradiated patas cells without cytopathic 
changes. Although virus yield was lower in 
patas than in rhesus cells, Coxsackie A9 virus 
persisted in patas culture for as long as l0 
days; whereas without cells the virus was com 
pletely inactivated after 5 days incubation, 
In a similar manner attempts were made to adapt 
poliovirus, types 1, 2 and 3 to New World monkey 
kidney cultures. Irradiation increased the ad. 
sorption to capuchin cells of type 1 virus only, 
Type 1 was also the only virus which persisted 
in the nonirradiated capuchin cultures for a 
long period of time. This poliovirus type ml- 
tiplied in capuchin cultures without CPE, as 
has been reported by Kaplan and Melnick, When 
Cebus cirrifer cultures were used, there was no 
evidence of multiplication or persistence of 
any type of poliovirus either in irradiated or 
nonirradiated cells, These studies suggest 
that the enhancement of virus growth in tissue 
culture by radiation may be restricted to 
systems in which the cells are naturally only 
partially resistant to the virus. 
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THE FORMATION OF ANTIBODIES HOMOLOGOUS TO THE 
SULFANILAZO GROUP IN RABBITS. J. S. Ingraham 
and Marian Hill Husain (intr. by E. W. Shrigley) 
The Depts. of Microbiology of Ind. Univ. Med. 
Center and The Univ. of Chicago. 

In studies on radioactive antigens in vivo 
the radioactive group has usually served only to 
label a complex antigen. In order to follow th 
formation of antibody homologous directly to th 
radioactive structure being traced we have 
studied the formation of anti-sulfanilazo anti- 
bodies in response to SA-bovine serum globulin 
(SA-BSG) or SA-sheep erythrocyte stromata (SA- 
Stromata). Most of the serums were titered 
using a sensitive hemagglutination technique 
(J. S. Ingraham Proc. Soc. Exp. Biol. & Med. 9, 
452, (1948)). We have not detected any anti-A 
response to a single initial I.V. injection of 
either antigen (5 rabbits) although the SA-Stro- 
mata geve high hemolysin titers. Three dai 
injections often gave a detectable response (7 
of 16) and injections every other day for three 
injections or several times a day for 3 days 
usually did (8 of 10). A single reinjection 1 
to 6 months after an initial series almost al- 
ways gave relatively high anti-SA titers in 3 
7 days (26 of 27). Whole-body X-irradiation wes 
more strongly inhibitory when given 24 hours or 
more before rather than after the injection of 
antigen. When anti-SA and hemolysin titers wer 
determined separately for individual normal or 
X-rayed rabbits, the two responses ran parallel 
in most respects. Sheep stromata were more 
effective than BSG in conferring antigenicity 
on the SA-hapten. (Assisted by U.S.P.H.S. grait 
# £1515). 
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ANTIGENS SHARED BY SENDAI, MUMPS AND NEW- 


COMMON 

CASTLE DISEASE VIRUSES. Nakao Ishida, Yorio 

Himma, Yoshio Mamazaki and Norio Homa. Dept of 
trics, 1, Tohdko 


0. 
University, Sendai, Japan. (intr. by Werner Henl@ 

It has been established that antibody against 
Sendai virus is found in some human sera from 
cases of mumps, acute respiratory infection of 
unknown etiology, and infectious monomcleosis,. 
Moreover, hemadsorption virus type 2 has been 
shown to be related to Sendai virus by serolo- 
gical methods, These observations stimulated 
re-examination of the antigenic composition of 
Sendai virus. 

A study was made of the antigenic relation- 
ship between Sendai, mumps and Newcastle disease 
virus, by means of hemagglutination-inhibition, 
neutralization, and complement fixation tests. 
Chicken immune sera and guinea pig convalescent 
sera were prepared with the three viruses, The 
results obtained indicate the existence of com- 
nonly shared antigens among these viruses. The 
soluble antigens were all virus-specific. The 
hemagglutination-inhibition and neutralization 
tests revealed cross-reactions which often ap- 
peared only late in the course of immunization, 
The antisera against mumps virus were most 
broadly reactive. On the other hand, Sendai 
virus reacted with all antisera in these tests. 
From serological results it would appear that 
Sendai virus is more closely related to New- 
castle disease virus than to mumps virus. 


2257 


STUDIES ON THE PROPERTIES OF SKIN REACTIVE 
SOLUBLE ANTIGEN-ANTIBODY COMPLEXES. Kimishige 
Ishizaka and Teruko Ishizaka*. Division of 
Chemistry and Chemical Engineering, California 
Institute of Technology, Pasadena. 

We presented evidence last year (Fed. Proc., 
1958) that soluble BSA-antiBSA complexes have 
skin-irritating activity and that the activity 
depends on the composition of the complexes. 
The AgaAb complex does not have the activity, 
whereas the AgsAbo and more complicated com- 
plexes do. Continued studies on the skin ac- 
tivity of soluble c exes have given the 
following results. 1) The complexes composed 
of protein antigens, a polysaccharide antigen, 
& synthetic precipitating dye hapten and homol- 
ogous rabbit antibody have skin activity, 
Whereas all complexes studied of either horse 
or chicken antibody do not. 2) Competition was 
observed between skin reactive complexes and 
either normal or immune gamma globulin of rab- 
bits in combining with tissue constituents. 

The results of the experiment indicate that the 
combination of the complexes with the tissues 
is probably one of the necessary processes of 
the skin reaction. 3) Optical rotation studies 
of the soluble complexes indicate that levoro- 
tation increases by the formation of skin re- 
active BSA-antiBSA complexes, whereas it does 
tot change by the formation of an inactive com- 
Plex such as the AgaAb complex. These results 
suggest the possibility that the soluble com- 
plexes become toxic due to a change of molec- 
War configuration of the antibody and/or 
antigen molecules. 
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PARTICULATE ANTIGENS IN GEL DIFFUC ION STUDIES. 
Robert K. Ji and A. Robert Goldfarb# 
cago School, cago, is 


Particles, such as bacterial cells or pollen 
grains, may be suspended in saline agar as a 
source of saline-extractable diffusing antigens. 
The antigen or antigens most prominent in dif- 
fusion-precipitin studies performed in such a 
fashion may well be of esvecial interest in 
terms of the particle as a source of antigen 
in vivo. Qualitative tests performed under 

se conditions, depending on competition be- 
tween known and unknown antigens for a common 
antibody, have the usual significance, Quan- 
titative assays of sither antigen or antibody 
are complicated by the tendency of continuing 
extraction of antigen from the particle to re- 
place antigen lost from the depot by diffusion. 
The possible consequences of this factor on the 
form, location and migration of the zone are 
discussed, and the technic is illustrated by 
comparisons of agar-suspended pollen grains 
with solutions of pollen extracts in tyoical 
double diffusion plate analyses, 
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THE INFLUENCE OF AVOIDANCE-LEARNING STRESS ON 
RESISTANCE TO COXSACKIE VIRUS IN MICE. Torsten 
Johnsson*, John F.Lavender* and James T.Marsh* 
(intr. by A.F.Rasmussen Jr.). Depts. of Infec- 
tious Diseases and Psychiatry, School of Medi- 
cine, University of California, Los Angeles. 

Avoidance-learning stress was produced in 
shuttle boxes by subjecting mice to repeated 
cycles of first, warning stimuli, a bright 
light and buzzer, followed by electric shock, a 
painful stimulus. Animals were able to avoid 
the painful stimulus by jumping a barrier. im- 
mediately after the warning stimuli. Mice were 
stressed in this way 6 hours daily and after a 
week about 80 percent of the animals had learned 
to avoid the shock. After having been exposed 
to this emotional stress over a period of four 
to five weeks stressed mice snd unstressed con- 
trols were inoculated intraperitoneslly with a 
pancreas suspension of Coxsackie Bj. There was 
a highly significant loss in weight of stressed 
mice during the first weeks after inoculation 
compared to corresponding controls. Further- 
more a number of mice died in the stressed 
groups while all nonstressed mice survived the 
inoculation of virus. In another study the 
levels of virus in different orgens in stressed 
and control mice were compared during the first 
five days »fter inoculation. 3eginning one day 
after inoculation the amounts of virus in most 
organs of the stressed mice exceeded by 10 fold 
or more those of the control group through the 
period tested. The significance of these 
findings for mechanisms of specific and non- 
specific immunity will be discussed. 
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STUDIES ON THE SEROLOGY OF ASCARIS ANTIGENS. 
Irving G. an, Lois Norman* and Dorothy Ss. 
Allain * - Communicable Disease Center, Public 
Health Service, Atlanta, Georgia. 


Polysaccharide antigens were prepared from 
homogenates of tissues and whole worms of 
Ascaris lumbricoides var. suum by ethanol pre- 
cipitation or by extraction with formamide. 
These antigens were tested with antisera pre- 
pared against Ascaris and Toxocara antigens 
by tannic acid hemagglutination and bentonite 
flocculation tests. Antisera from rabbits, 
monkeys, and dog experimentally infected with 
Toxocara (dog ascaris) and sera from children 
presumably infected with visceral larva migrans 
(Toxocariasis) were tested for specificity. No 
specificity was found with crude saline or puri- 
fied Ascaris polysaccharide antigens. Two 
formamide antigens (perienteric fluid and cuti- 
cle) of 14 antigens tested were not active in 
these tests. Chemical analysis of polysaccha- 
ride and crude saline extracts of whole worm, 
perienteric fluid, muscle, nonembryonated egg 
and cuticle indicate that antigens contain from 
19% to 67% protein, from 1% to 43% total poly- 
saccharide (measured by anthrone) and lipid. 

No fucose was found in unhydrolyzed antigens by 
the cysteine hydrochloride method of Dische. — 
The predominant and occasionally only sugar in 
many antigens appears to be glucose as shown 

by paper chromatography, cysteine hydrochloride 
colorometric method and with glucostat reagent. 
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EARLY AND LATE IMMUNE TISSUE RESPONSE FOLLOWING 
FOCAL IHRADIATION. Reuben L. Kahn, Sun Hyoo Kim+ 
and Arthur C. Curtis,* Dept. of Dermatology, 
Univ. of Mich. Medical Center, Ann Arbor. 

The effect of x-irradiation on the degree of 
localization of subcuteneously-injected protein 
was investigated in normal rabbits. The plan 
was to subject a focal skin area to 1000r and, 
after a given intervel, to inject a protein 
mixture in that area and determine the extent to 
which the proteins were localized in the area. 
The degree of localization was determined by 
means of the quantitative tissue-localizing 
method of Kahn (Science, 79:172, 1934). It was 
observed that the localizing response of the 
irradiated area to the injected protein mixture 
manifested three different phases depending on 
the interval between the irradiation and the 
injection. In phase 1, localization of the in- 
jected protein was decreased compared with that 
shown by the nonirradiated controls. The inter 
vals following the irradiation in this phase 
were 0-3 hours, 24 hours, and 7 days. The low- 
est degree of localization was noted 24 hours 
after the irradiation. In phase 2, localizatim 
was the same as that shown by the controls, and 
the post-irradiation interval was 14 days. This 
finding at first gave the incorrect impression 
that the irradiation effect on the phenomenon 
of localization came to an end in 14 days. In 
phase 3, localization of the injected protein 
was increased over that shown by the controls, 
and the post-irradiation interval was 90 days. 
(Supported by AEC Contract AT(11-1)-70, Univ. 
of Mich. Project No. 13). 
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THE LABORATORY DIAGNOSIS OF POLIOMYELITIS By 
TEST. S. S. Kalter, H. L. Casey‘ and P.M. 
Dept.H.E.W., U.S.P.H.S., CDC, Chamblee, 


A complement fixing poliovirus antigen has 
been suggested by Schmidt and Lennette for use 
in the CF test replacing the more cumbersome 
test. An attempt was made, therefore, to apply 
this procedure to the routine diagnosis of pip 
myelitis as well as to certain Laboratory prob. 
lems. Data obtained from experiments in the 
following categories are discussed: 1) pre~ anj 
post-vaccination serums on children in the 19% 
vaccine field trials; 2) acute and convalescent 
serums and stools from individuals with a clini. 
cal diagnosis of poliomyelitis or aseptic menip 
gitis; 3) simultaneous CF testing by 18 Labora. 
tories using the same materials, i.e., CF anti- 
gens to the 3 types of poliovirus, 10 pairs of 
serums, and the same protocol; 4) stability of 
CF antigens under various conditions of storage 
and 5) the effect of human vaccination with 
monkey kidney cell vaccines on the production ¢ 
anti-monkey cell CF antibodies. The results 
obtained indicate: 1) a number of children dem 
strating polio neutralizing antibody rises also 
showed low concomitant CF antibody increases, 
i.e., titers rarely higher than 1:16; 2) excel- 
lent diagnostic correlation was obtained be- 
tween CF and isolation results, whereas between 
neutralization and isolation, results were not 
as good; 3) good agreement by different lLabora- 
tories testing the same serums with same rea- 
gents; 4) fairly wide latitude in storage and 
handling of antigens; and 5) no production of 
CF antibodies to monkey kidney cells. 
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AUTOANTIBODIES TO HEART TISSUE IN THE SERA OF 
CERTAIN PATIENTS WITH RHE'MATIC FEVER. M.H, 
Kaplan. Western Reserve Univ., Dept. of Med., 
Cleveland, Ohio. 

Sera of patients with rheumatic fever fre- 
quently exhibit immunofluorescent staining of 
tissue sections of normal human heart. This 
staining reaction is due to the presence in 
such sera of either of two reactive gamma 
globulins. The first has been found only in 
the sera of certain patients with rheumatic 
heart disease, and gives a staining pattern 
with characteristic juxte-myofibrillar and sub 
sarcolemmal distribution. This staining ca- 
pacity may be specifically absorbed with heart 
tissue homogenate; alcoholic and saline ex- 
tracts of heart have been ineffective. In the 
second type of reaction, given by rheumatic 
and certain other pathologic sera, the staining 
of myofibers is similar but not identical to 
that described above. Further, this staining 
capacity is associated with complement-fixing 
and flocculating activity of the sera with 
alcoholic extracts of normal heart. One stim 
ulus for the production of the first type of 
"autoantibody" may be cardiac surgery itself. 
The pattern of sarcoplasmic staining given 
by this autoantibody is similar to the pattern 
of distribution of deposited gamma globulin 
within myofibers of some rheumatic specimens. 
This observation suggests that in these pa- 
tients autoantibody to a myofiber constituent 
may participate in the pathogenesis of rheu- 
matic heart disease. 
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PROPERTIES OF PAPAIN-DIGESTED PURIFIED ANTI- 
HAPTEN ANTIBODY. Fred Karush. Dept. of 
Pediatrics, University of Penna. School of 
Medicine and the Children's Hospital of Phila., 
Phila., Pa. 

Following the recent report by Porter 
(Nature, 182: 670, 1958) of the fractionation 
of immune rabbit y-globulin after treatment 
with papain, we have subjected purified rabbit 
anti-p-azophenyl-8-lactoside (Lac)-antibody to 
papain digestion and evaluated the specific 
reactivities of the reaction product. After 
digestion about 20% of the antibody nitrogen 
can be removed by dialysis. During such 
dialysis against 0.001 M phosphate buffer, pH 
7-4 a substantial quantity of a crystalline 
precipitate appears, similer to the anti- 
genically reactive fraction of Porter. The 
absence of unaltered antibody in the super- 
natant solution has been established by ultra- 
centrifugal examination. Measurement by 
equilibrium dialysis of the specific binding of 
a homologous azohapten by the soluble, non- 
dialysable fraction indicates that papain 
digestion does not affect the reactivity of the 
specific sites of the antibody. However, the 
precipitability of anti-Lac antibody with Lac- 
Human Fibrinogen is destroyed by digestion. 
These results indicate that papain treatment 
degrades the bivalent antibody to yield 
univalent fragments. Chromatographic analysis 
of the soluble, non-dialysable fraction on 
carboxymethylceilulose has revealed the 
existence of three components analogous to 
those described by Porter. 
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IN VITRO STUDIES OF INTERFERENCE WITH NON- 
INFECTIVE INFLUENZA VIRUSES. Edwin D. 
Kilbourne, Sam C. Wong*, and K. Marilyn Smart*, 
Division of Virus Research, Dept. of Public 
Health and Preventive Medicine, Cornell 
University Medical College. 

In vitro culture of virus permits not only 
the facile manipulation of inocula of challenge 
and interfering viruses and reagents but also 
direct observation of the morphology of host 
cells. Experiments employing separate inocula 
of interfering (inactivated) and challenge 
viruses have been conducted in two systems; one 
using chicken chorioallantoic membrane frag- 
ments; the other; HeLa cells in monolayers. In 
chorioallantoic membrane cultures it has been 
shown that: 1) establishment of interference re- 
quires 4-24 hours (depending on the type of in- 
activated virus used), 2) establishment of inter- 
ference is inhibited with hydrocortisone but not 
with ribonuclease, hexokinase, or 2-deoxy-D- 
glucose, 3) extensive interference may be in- 
duced without elaboration of detectable "inter- 
feron" although the existence of a soluble inter- 
ing substance has been confirmed in some experi- 
ments. In HeLa cells the production of non-in- 
fective virus and cytopathogenic effects des- 
cribed by Henle and associates has been confirm- 
ed. In this system it has been shown that: 1) 
production of non-infective virus is detectable 
by the hemadsorption test, 2) prior inoculation 
of inactivated virus interferes with the pro- 
duction of incomplete virus (as studied by hem- 
adsorption) and cytopathogenic effect, and 3) 
such inactivated interfering virus did not in- 
duce visibly manifest "toxic" changes, 
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RELATION OF MYXOMA DESOXYRIBONUCLEIC ACID (DNA) 
TO FIBROMA-MYXOMA VIRUS TRANSFORMATION. L. 
Kilham and J, Shack, Department of Health, 
Education, and Welfare, Public Health Service, 
Natl, Insts, of Health, Bethesda, Md, 
Previous communications (Kilham, Proc, Soc, 
Exper, Biol, & Med, 95:59, 1957; Kilham, J, 
Natl. Cancer Inst, 20:729, 1958) have shown 
that fibroma can be transformed into myxoma 
virus in a predictable fashion in cultures of 
rabbit kidney, The transforming agent (TAM) 
has been myxoma virus heated at 65° C for 
periods well beyond those needed to destroy 
infectivity, A feature of TAM is that it is 
not affected by desoxyribonuclease (DNase) 
and experimental results suggest that TAM 
represents particles of myxoma virus with 
outer coats of denatured protein, (Kilham, 
Lerner, Hiatt and Shack, Proc, Soc, Exper, 
Biol, & Med. 98:689, 1958.) Present studies 
have aimed to eliminate or alter the outer 
coat of the TAM particle in erder to expose 
an inner core of DNA, Several deproteinizing 
agents have been assayed, Of these urea has 
been successful in rendering TAM specifically 
susceptible to the destructive action of DNase, 
UREA~TAMS have retained the full capacity of 
TAM itself to transform fibroma into myxoma 
virus, RNase is without effect on UREA-TAM, 
Neither TAM nor UREA-TAM has any demonstrable 
infectivity in rabbits or in tissue cultures, 
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ISOLATION OF A BOVINE VIRUS NEUTRALIZED BY 
HUMAN GAMMA GLOBULIN AND SERA. Morton Klein, 
Elizabeth Earley, Jack Frankel and Joseph 
Zellat. (intr. by E. H. Spaulding). Dept. of 
Microbiology, School of Medicine, Temple Uni- 
versity, Philadelphia, Pa. 

A virus was isolated from the feces of a 
normal cow in calf kidney tissue culture in 
May, 1956. The virus grows to a low titer 
(1073 TCD per 0.1 ml) with a characteristic 
inclusion body in calf kidney and calf testes 
tissue cultures, Growth is poor in monkey kid- 
ney tissue cultures. No growth was observed 
in adult or suckling mice, chick embryos, or 
Hela cells. The agent does not agglutinate 
human '0', chick, bovine, sheep or guinea pig 
red blood cells. No hemadsorption was observed 
in infected calf kidney cultures. The agent 
was neutralized by 4 different lots of human 
gamma globulin at a final dilution of approx- 
imately 1:320. 35% of individual human sera 
neutralized the agent in dilutions ranging 
from 1:4 to 1:16. No neutralization was ob- 
served with antisera against adenoviruses 
types 1-7; coxsackie B viruses 1-5; echo vi- 
ruses types 1-19; hemadsorption viruses types 
1 and 2; influenza viruses A, B, swine, Asian; 
Herpes simplex; B virus; mumps virus and types 
1, 2, and 3 polioviruses. This unidentified 
bovine virus is identical with or antigenical- 
ly closely related to a virus that commonly 
infects man. 
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STUDIES OF IRON STORES IN MAN WITH AN IRON 
CHELATE, Samuel Korman. (intr. by Dr. Paul H. 
Maurer) Div. of Neoplastic Dis., Montefiore 
Hosp., New York, N.Y. 

We have previously reported a new procedure 
for the evaluation of the iron stores in man. 
The Feo? chelate of ethylenediamine @i o-hy- 
aroxyphenylacetic acid (EDDHA) is injected in- 
travenously ani the urinary Fe°? as well as to- 
tal Fe excretion is determined. Normal sub- 
jects excrete at least 20% of the administered 
Fe°9, with the total Fe greater than the Fe? 
excretion. The difference between the total Fe 
and Feo? excretion represents the exchange of 
the administered Fe59 with the lebile iron of 
the iron stores. Iron deficient patients ex- 
crete less than 20% of the administered Fe59, 
The total iron excretion in these petients is 
the same as the Fe°9 excretion. In order to 
elucidate the mechanisms for this procedure, the 
in vitro interaction of Fe EDDHA with crystall- 
ine ferritin, plasma, beta-1 globulin and human 
normoblasts was studied. The incubation of 
EDDEA with ferritin revealed that 0.5% of the 
ferritin iron became available to the EDDHA in 
20 min. and 1.3% in 14 hr. The pressure fil- 
tration of plasma, from normal subjects, to 
which EDDFA was added revealed that EDDHA was 
unable to chelate any of the plasma iron bound 
to the beta-1 globulin, The addition of Feo? 
EDDHA to the plasma resulted in the filtration 
of gnly 40~708 of the Feo’, It was foun’ that 
Feo? chelated to EDDPA is not incorporated by 
Normoblasts obtained from a patient with Coo-~ 
ley's anemia, whereas Fe)? bound to beta-1 glo- 
bulin is. 
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EVIDENCE FAVORING AN IMMUNOLOGICAL EXPLANATION 
OF THE FORMATION OF MULTIPLE LINES BY ONE ANTI- 
GEN IN DOUBLE GEL DIFFUSION. L. Korngold and 

G. van Leeuwen* Sloan-Kettering Inst. for 
Cancer Res., New York City. 

We have proposed (Fed. Proc. 17:521, 1958) 
an explanation of the formation of multiple 
lines by a single antigen - antibody system in 
double gel diffusion. This communication will 
provide experimental evidence for the assumption 
that the reagent in excess can diffuse some dis- 
tance beyond the first line before being precip- 
itated. The antigens were four times crystal- 
lized human mercaptalbumin and highly purified 
globulins from sera of multiple myeloma patients 
In double gel diffusion a single line was formed 
when antigen and antibody were at equivalence; 
if either reagent was in excess, multiple lines 
were formed. If one antigen cup contained anti- 
gen at equivalence(E) and the adjacent cup the 
same antigen at 0.02E, the two initial lines 
coalesced. After 24 hours the system at 0.028 
formed a second line which also coalesced with 
the single line of the E system. After a week 
@ "false spur" was formed - the E line extended 
some distance beyond the last 0.02E line. This 
extension is due to excess antibody diffusing 
through the 0.02E lines until it reacts with 
antigen from the E cup. That antibody was be- 
tween the 0.02E lines and the antigen cup was 
demonstrated by applying concentrated antigen 
(0.18) in this region, where it produced a 
specific precipitate. 
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IODINATION OF GAMMA GLOBULIN WITH I131, Marian 
Elliott Koshland. Biology Dept., Brookhaven 
Nat. lab., Upton, N.Y. 131 

By trace-labeling with I the substitution 
of large amounts of iodine into bovine and 
rabbit globulin has been studied. All solution 
were buffered in 0.2M borate, pH 8.0 and io- 
dinated with 0.1N I in 0.1M KI. The largest 
percent yield was obtained with an initial io. 
dine to protein ratio of 50 to l, but more io- 
dine could be introduced by increasing this 
ratio. For example, with the addition of 25, 
50, 75 and 100 atoms of iodine/mole of protein, 
the percents iodine bound were respectively 25, 
30, 26, 20. Variation in the protein concen- 
tration from 0.1 to 5 percent did not alter 
these yields. The amount of globulin precipi- 
tated during the reaction was shown to be 
directly proportional to the iodine concen- 
tration and inversely proportional to the pro- 
tein concentration. The precipitated globulin 
contained considerably less bound iodine than 
the protein remaining in solution. It was con- 
cluded therefore that, in addition to the usual . 
intramolecular oxidations, intermolecular 8-8 
bonds were formed. By the successive additions 
of iodine each time to the point of denaturation 
it was possible to prepare soluble globulin 
containing 100 iodine atoms per mole. Not until 
80 atoms were substituted was the percent yield 
per reaction reduced by the previous substi- 
tutions. Within the limits of experimental 
error, the substitution of iodine in normal 
rabbit gamma globulin was identical to that of 
rabbit antibody. 
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HIGH INCIDENCE OF IMMEDIATE WHEAL REACTIVITY 
AFTER REPEATED INTRADERMAL DIPHTHERIA TOXOID. 
W. Kuhns. Central Blood Bank, Univ. Pittsburgh. 

Ascaris lumbricoides extracts possess unusual 
ability to stimlate formation of immediate skin 
reactivity. The reasons are not well understood 
but may include (1) chemical peculiarity related 
to antigens (2) unrecognized stimlating factors 
in methods employed for immmization. ‘The pres- 
ent study indicates that a status of prior in- 
munity and methods incident to zation 
are of importance. Immediate skin reactions to 
intradermal Schick toxoid occurred in all per- 
sons at the height of the immme response fol- 
lowing repeated intradermal immmization with 
diphtheria toxoid. Development of significant 
immediate wheal reactivity was restricted to 
Schick negative persons receiving booster toxoid 
Immediate wheal reactivity did not develop fol- 
lowing primary immmization in Schick positive 
persons, indicating that prior antigenic con- 
ditioning was significant in creating this phe- 
Onset of wheal reactivity in Schick 
negative individuals depended upon the routes 
of immunization employed and frequency of admin- 
istration of toxoid. One dose of toxoid (25if) 
resulted in a 17.3% incidence of wheal reactors 
in 60 subjects. The same total amount given in 
divided doses to other persons over an interval 
of five to ten weeks resulted in the following 
number of reactors: (1) 37.5% in 16 subjects 
receiving subcutaneous toxoid (2) 100% in 16 
subjects receiving intracutaneous toxoid. 
Relationships to the formation of antitoxin ani 
to antitoxic reagin will be discussed. 
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THACTIVATION OF ENDOTOXIN BY A HUMORAL COMPOREN, 
IV, ALTERATION IN THE IMMUNOLOGICAL PROPERTIES 
@F TYPHOID ENDOTOXIN, 
* J, & tional 


We have reported [ J, Exp. Med., 108: 
701 (1958) ] that normal serum 
altering endotoxins 
longer elicit their 
in animals. This endotoxin 
nent (EDC) has certain distinctive attributes 
which distinguish it from in 
serum which are known to react with endotoxins, 
vis., antibody, complement, and properdin, Inas- 
much as each individual endotoxin also 
specific antigenic properties, the effects of 
interaction with EDC upon the immmological ac- 


serum from mice, rabbits and humans; the typhoid 
endotoxin then was no longer capable of evoking 
significant levels of typhoid 0 agglutinins in 
rabbits. However, it was still capable of pre- 
cipitating specific antibody. Moreover, the 
course of the precipitin reaction was strikingly 
similar to that obtained with the haptenic 
polysaccharide derived by acid hydrolysis. The 
conditions under which the immmological charac- 
teristics of typhoid endotoxin were thus modi- 
fied by serum were distinctive, and the same as 
those required for elimination of various host 
effects of endotoxins, such as tumor damage, 
Shwartsman reaction, and lethality. 
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HYPERSENSITIVE REACTIONS OF LABORATORY ANIMALS 
TO ASCARIS LUMBRICOIDES VAR. SUUM. K. A. 
Laurence (intr. by J. Y. Sugg) Dept. of Micro- 
biology and Immunology, Cornell Univ. Med. 
College, New York, New York. 

Rabbits and guinea pigs immunized with 
subcutaneous injections of intact larvae or 
single cell eggs from which the outer 
mammillated coat and inner chitinous shell 
had been partially removed by chemical treat- 
ment, exhibited an immediate type skin res- 
ponse when tested with concentrated extracts 
prepared from either sonically disrupted 
larvae or eggs. None of the animals showed 
a delayed type skin response. Sera from the 
immunized animals were tested for precipitins 
and for capacity to transfer cutaneous anaphy- 
laxis; positive results were obtained with 
the rabbit antilarval sera but not with the 
others. In contrast, guinea pigs given a 
sublethal dose of larvae by stomach tube 
exhibited both the immediate and delayed type 
skin response, but no precipitating antibody 
was detected in their sera either by agar gel 
diffusion methods or by tube precipitin tests. 
Both the immediate and delayed skin responses 
could be passively transferred to normal 
guinea pigs. Results of testing sensitive 
animals with various antigen fractions 
obtained by electrochromatographic procedures 
will be presented. 
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PHYSIO-PATHOLOGICAL CHANGES IN MICE FOLLOWING 
INJECTION OF H. PERTUSSIS VACCINE. J.M. Lee 
(intr. by P.K. Olitsky). Rockefeller Institute, 
New York City. 

Part of the operational production of acute 
disseminated encephalomyelitis (ADE) in mice is 
based on the use of pertussis vaccine as a 
"priming" agent. The role of pertussis vaccine 
in this connection is obscure and a time study 
was made of some physio-pathological responses 
of mice to pertussis vaccine alone. Measure- 
ment was made of absolute and differential 
white cell counts and organ weights. Gross and 
histopathological examination of tissues was 
included. The response was characterized by 
leucotytosis peaking on the 5th to 7th day with 
a relative increase of segmented leucocytes and 
decrease of lymphocytes. Spleen weights in- 
creased markedly. Histopathologic changes in 
the liver presented some novel features in- 
cluding a progressive accumulation of discrete 
islands of histiocytes which were widespread at 
30 days. Response to single or successive in- 
jections showed no marked differences. Anti- 
biotic treatment likewise introduced no change 
in response. Comparison will be presented of 
these observations as made in BSVS and BRVR 
mice, innately susceptible and resistant to 
ADE respectively. 
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DECAY OF EAhuC' A> THE COMPLEX BETWEEN SENSI- 
TIZED ERYTHROCYTES AND HUMAN C'l, C'2 and C'4. 
M. A. Leon. Dept. of Surgical Research, Saint 
Luke's Hospital, Cleveland. 


Addition of E.D.T.A. to mixtures of sensi- 
tized erythrocytes (EA) and human C'l, C'2 and 
C'4, after varying times of reaction, yields 
suspensions containing a wide range of concen- 
trations of the complex EAhuC',. While the de- 
cay process for all these suspensions followed 
first order kinetics, an increase in the decay 
constant with increasing time of reaction was 
observed. The increase in the decay constant 
followed a sigmoid curve. The data suggests 
that there are two distinct mechanisms of decay, 
one operating as soon as any EAhuC', is formed, 
and the second after considerable EAhuC', is 
formed. Addition of R3 to decayed EAhuC', 
yielded cells showing increased resistance to 
lysis by either human or guinea pig C'3. The 
results could be explained by the observed in- 
crease in the decay constant and by incomplete 
dissociation of decayed sites tc yield newly 
reactive sites. Evidence for widely different 
equilibrium constants between components of de- 
cayed sites and fresh C' will be shown for 
guinea pig, human and rabbit C'. 
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SEROLOGICAL STUDIES ON 7-IRRADIATED OVALBUMIN. 
Charles A. Leone. Dept. of Zoology, Univ. of 
Kansas, Lawrence, Kansas. 6 
Lyophilized ovalbumin was given 13x10” rep. 
The irradiated protein, I, was then completely 
dissolved and the radiation-denatured protein, 
D, promptly precipitated at pH 4.85, 0°C, the 
isoelectric point for native ovalbumin, N. The 
supernatant, $1, was adjusted to pH 7.2 and 
heated at 49.50C for 2 hours; a thermolabile 
fraction, L}, was precipitated at pH 4.85. The 
supernatant, S2, was adjusted to pH 7.2 and 
heated at 60°C for 2 hours: a thermolabile 
fraction, La, was precipitated at pH 4.85. The 
supernatant, $3. was adjusted to pH 7.2 and 
heated at 68°C°for 1 hour; 4 thermolabile 
fraction, Ly, was removed at pH 4.85, which 
left supernatant S,. The ratio of the amount 
of native ovalbumin at the peak of the anti- 
native precipitin curve to that required for 
each component isolated from the irradiated 
system was designated as relative serological 
activity. Turbidimetrically N/I=0.51, N/S,= 
0.71, N/So=0.91, N/S4=0.95, and N/S,=0.88. By 
quantitative precipitin tests N/I=0.51, N/S,= 
0.94, N/Sg=0.97, N/S3=1.0, and N/S,#0.89. By 
both serological met N/D 0.05; values for 
N/L; 0.10; values for N/Ly and N/L3 were sim- 
ilar to N/D. The eihetdentite A(1)=|F) -A(F)+ 
(1- [EF] )“A(S) appears valid, where A(I) is the 
serological activity of I, A(S) is the sero- 
logical activity of the supernatant remaining 
after the removal of a known amount of any 
i.p. fraction [F] and A(F) is the serological 
activity of that fraction. 
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ANTIGENICITY OF P SUBSTANCE IN ECHINOCOCCUS 
CYST FLUID COATED ON TO TANNED RABBIT CELLS, 
Philip Levine, M.D., M, J, Celano*, Ortho 
Research Foundation, Raritan, New Jersey. 

Anti-P was produced in rabbits injected 
with tanned P negative red cells or tanned 
rabbit red cells coated with Echinococcus 
cyst fluid from sheep liver or from human 
liver. The injections were made in multiple 
sites and antibodies appeared after 4 injec- 
tions, The anti-P titer was 1:32 - 1:64 after 
absorption with P negative red cells. Rabbits 
injected with cyst fluid intraperitoneally or 
intramuscularly failed to produce antibodies. 
Anti-P sera produced by tanned cell technique 
gave one band in agar diffusion. This band 
disappeared more rapidly after absorption 
with P positive red cells than with P negative 
red cells. Rabbits injected with tanned 
rabbit red cells coated with nonsecretor 
Saliva containing Lewis antigen (Le*) pro- 
duced saline agglutinating antibodies which 
were specific for the Lewis (Le*) antigen on 
the red cells. 
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ELECTROPHORESIS OF SERUM INHIBITORS OF INFLIERY 
Robert Re Wagner debe Hopkins Ualy- Soboala 
Hodisine = Battino coal 
> re, Md. ‘ _-. 

Heat stable inhibitors of influenza viruses 
normally present in serum of man and certain 
animals were separated by electrophoresis in 
starch. Hemagglutination inhibitors of a straj 
of Asian influenza virus were segregated into a 
least 2 components in human, rabbit, horse and 
guinea pig sera. The slow components migrated 
as a f-globulin in rabbit or guinea pig serum, 
as an a2-globulin in human serum, and as an 
al-globulin in horse serum. The rapid compon- 
ents migrated as an a2-globulin in guinea pig 
serum, a8 an al-globulin in rabbit or human 
serum, and as a slow albumin in horse serum. 
Heating active fractions at 65°C. for 30 min- 
utes increased their HI titers. When heated Im 
influenza was used as indicator, 
glutination inhibition was demonstrated only 
with the a2-globulin of human serum and was 
absent in fractions of horse serum. Rabbit 
serum showed 2 zones of activity with the sam 
mobilities as those fractions active against th 
Asian strain, but with lower HI titers. Infect 
ivity of Lee virus for chick embryos was not 
neutralized by rabbit, horse or human serum. lh 
contrast, infectivity of the Asian strain was 
neutralized by whole rabbit or horse serum and 
by heated fractions with high HI titers. Huma 
serum or its fractions did not neutralize in-. 
fectivity of the Asian strain. 


2279 


INTRACEREBRAL PASSAGE OF SARCOMA 180 IN MICE 
AND HAMSTERS C. P. Li, R. L. Kirschstein end 
W. G. Jahnes. Div. of Biologics Standards, 
Natl. Insts. of Health, Bethesda, Md. 
Intramuscularly transplanted sarcoma 180 
from a DBA mouse was passed serially by intra- 
cerebral (IC) route in one day old randomly 
bred Swiss mice. Passages were made with a 10} 
suspension of minced mouse brain in Eagle's med 
-ium with 2% calf serum. The mice began to 
show enlargement of the heads in 5-6 days and 
died usually in 9-11 days. Impression smears 
made from the brain and stained by the Giemsa 
method showed numerous sarcoma cells. When the 
brain suspension was injected subcutaneously 
into adult mice 3-4 weeks old, all of them de- 
veloped sarcomas, When a brain suspension 
from the 15th IC passage was injected intra- 
cerebrally into 1 day old golden hamsters ("Me- 
socricetus auratus") some of them developed 
sarcomas and died in 2-3 weeks. After a num- 
ber of IC passages alternately in suckling 
mice and hamsters, the sarcoma cells grew bet- 
ter in hamsters. A strain of tissue culture 
sarcoma cells kindly supplied by Dr. Harry 
Eagle also produced sarcor: in adult mice af- 
ter subcutaneous injection but the strain was 
much less neurotropic as revealed by IC inoc- 
ulation into suckling mice. The technique of 
subcutaneous injection into adult mice with 4 
suspension containing a standardized number of 
either tissue culture or brain sarcoma cells is 
suggested for screening anti-cancer compounds, 
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EXPERIMENTAL SENSITIZATION OF GUINEA PIGS TO 
VITAMIN E. Murray M. Lipton and Alex i: 
Steigman, Dept. of Pediatrics, Ky. ild 
flealth Foundation Lab., Univ. of Louisville 
School of Medicine, Louisville. 

Studies have been made on the sensitization 
of guinea pigs to certain vitamins. Experi- 
ments were carried out to show that vitamin E 
(dl-alpha-tocopherol) when incorporated into 
adjuvants could sensitize guinea pigs as shown 
by skin test using oily vitamin as the test 
dose. Further experiments were done in which 
it was shown that adjuvants were not needed 
for the sensitizing injection. Hartley strain 
guinea pigs were injected intracutaneously 
with 0.0lml of dl-alpha-tocopherol. A very 
slight (4mm) colorless nodule appeared after 
24-48 hours. At 7 days the injection site 
became dark pink and indurated (10-12mm dia- 
meter). When such animals were skin tested 
with 0.01 ml of vitamin they showed a react- 
ion after 24 hours consisting of dusky pink 
discoloration and induration, 10-12mm in 
diameter. This reaction reached its peak at 
48-72 hours with central necrosis. The react- 
ion was considered to be of the tuberculin 
type. Substitution of pure d-alpha-tocopherol 
gave essentially similar results although 
animals sensitized to the dl-alpha-tocopherol 
showed diminished reactions when skin tested 
with the pure d form. (This work was support- 
ed by a grant from the National Institute of 
Neurological Diseases and Blindness). 
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SEROLOGIC RESPONSE IN MAN TO VACCINATION WITH 
ASIAN INFLUENZA VACCINE. Oscar C. Liu, 
Gilbert M. Bayne* and William P. Boger.* 
Merck Sharp & Dohme Research Labs., Merck & 
Coe, Ince, West Point, Pa., and Norristown 
State Hospital, Norristown, Pa. 

Of 50 institutionalized persons, 22 re- 
ceived 0.1 ml. Asian influenza vaccine intra- 
dermally and 28, 1 ml., subcutaneously. Pre- 
and post-vaccination sera were assayed for 
antibody by hemagglutination-inhibition (HA I), 
egg neutralization (EN) and complement-fixation 
(CF) tests. Specificity was demonstrated by HA 
I, EN and CF vs. virus (V) antigen. Sensi- 
tivity of the tests could be ranked in descend- 
ing order: EN HAI CFV. Positive correla- 
tion was demonstrated between EN and HA I 
findings but not between EN and CFV or between 
HA I and CFV results. Antibody response to the 
lml. dose given subcutaneously was generally 
superior to that of the 0.1 ml. dose admin- 
istered intradermally. CF antibody vs. soluble 
antigen (S) increased following one injection 
of vaccine, but not after a second injection. 
However, CFV antibody increased after both the 
first and second injections. Additionally, HA 
I antibodies vs. other types of influenza virus 
(PR8, FM-1 and Lee) increased significantly 
following a single injection of Asian vaccine. 
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THE ROLE OF HOMOLOGOUS INTERFERENCE IN THE PRO- 
DUCTION OF A VIRUS CARRIER STATE. R.Z. Lockart, 
Jr. (intr. by H. Eagle). Nat'l. Inst's. of 
Health, Bethesda, Md. 

The existence of the virus carrier state in 
the L cell-Western equine encephalomyelitis 
virus (WEE) system has been described by Cham- 
bers, whe suggested homologous interference by 
heat (37°C) inactivated virus as the possible 
mechanism.(Virology 3: 62, 1957). Pretreatment 
of cells with inactivated homologous virus in- 
hibited the subsequent cytopathogenic effect of 
fully active WEE on L cells and caused a re- 
duced yield of new virus. (Lockart and Groman, 
J. Inf. Dis. 103: 163, 1958). More recently it 
has been shown that carrier cultures resulted 
only when a significant amount of protection 
was afforded by treatment with inactivated 
virus prior to challenge. Virus adsorption and 
production studies were carried out on such 
protected cells. Normal and protected cells 
were challenged with active virus and then com- 
pared with respect to the fraction of cells 
which could produce virus and which could sur- 
vive as clones. 
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SYNTHESIS OF RNA IN HELA CELLS INFECTED WITH 
VACCINIA VIRUS. Philip C. Loh*, Francis &. 
Payne*, M. Nakamura* and W. Wilbur Ackermann. 
Dept. of Epidemiology and Virus Lab., Univ. 
of Michigan, School of Public Health, Ann 
Arbor. 

It was reported from this laboratory that 
infection of Hela cells with poliovirus, which 
contains RNA, initiates a considerable synthesis 
of RNA which is not of the viral type. A 
comparable effect was observed in the present 
studies conducted with the same cell infected 
with vaccinia virus, a DNA containing virus which 
like poliovirus develops in the cell cytoplasm. 
Cells were taken, at various times between 0 and 
12 hours after addition of virus, from cultures 
undergoing a single sequence of infection. 
Nuclear and cytoplasmic fractions were prepared 
and analyzed for DNA, RNA and protein. With the 
chemical methods employed no DNA was detected in 
the cytoplasm despite the presence there of virus. 
However, by the fourth hour after infection there 
was in this fraction a detectable increase in 
RNA which reached a maximum by ten hours when it 
was nearly 100 percent greater than the original 
amount. While the increase in protein tended to 
parallel that of the RNA, the kinetics of virus 
production bore a more complex relation to RNA 
synthesis. These data obtained with vaccinia 
virus like those with poliovirus emphasise that 
the metabolic activities of the cell after 
infection are not directed to the exclusive 
production of virus material and that RNA 
synthesis is also an important activity during 
the biosynthesis of DNA containing viruses. 
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FRACTIONATION OF INFLUENZA VIRUS TYPE A GROWN IW 
TISSUE CULTURE** H. F. Maassab*, Department of 
Epidemiology, School of Public Health, Ann Arbor 
Michigan. (Introduced by Thomas Francis Jr.) 

The methods described by Gierer and Schram 
(Z. f. Naturfschg. 11b:138, 1956) for the 
isolation of infectious ribonucleic acid and by 
Fraenkel-Conrat (Virology, 4:1, 1957) for the 
preparations of native viral protein from 
tobacco mosaic virus were used to fractionate 
influenza virus. The treatment of infected 
tissue with phenol yielded an infectious 
fraction which was inactivated by RNA-ase. 
infectivity of the phenol extracted material 
could be demonstrated only in the chick kidney 
monolayer cultures and not in the amniotic 
cavity of embryonate eggs or in mice. Many 
factors, like proteins, temperature, and the 
diluents, were found to influence the biological 
stability of the phenol extracted material. 
Biologic characteristics of the progeny of this 
infectious fraction differs from the parent 
strain. Results of attempted recombinations of 
the infectious and the hemagglutinating 
fractions from different strains of influenza 
virus will be discussed. 


The 


*# The work was supported by contract from the 
Commission on Influenza, Armed Forces 
Epidemiological Board, Office of the Surgeon 
General 
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NUCLEIC ACID METABOLISM IN VACCINIA-INFECTED 
HELA CELLS. Wayne E, Magee, M. R. Sheek and 
| ee (intr. by G. C. Bond). Research 
Division, The Upjohn Co., Kalamazoo, Michigan. 

Infected HeLa cells (shaken in flasks) in- 
corporated 2-4 times as mich thymidine-2-C14 
into DNA during a 14-hour incubation as did the 
control cells. The total uptakes were in- 
creased under conditions for active growth 
(cells attached to glass), but the differences 
between infected and control cells were less. 
Thus virus infection stimulated the synthesis 
of new DNA in “resting cells." In each case 
the DNA in the infected cells showed an in- 
creased resistance to stepwise acid hydrolysis 
in hot 0.5 N HClO, by 14 hours post-infection. 
An appreciable amount of radioactivity in the 
infected cells (10-30%) remained insoluble 
after two 15-minute hydrolyses at 90° C, 
Radioautographs of cells grown on coverslips 
(with thymidine-H>) showed localization of the 
tracer in the nucleus of the cell, and there 
was no apparent transfer of this labeled DNA 
to the cytoplasm after infection. However, 
when isotope was added following infection, 
there was a rapid incorporation of label into 
cytoplasmic components during the next 10-12 
hours. This may represent the de novo synthe- 
sis of viral DNA. Further work with this 
system is under way including studies to 
assess the possible role of the nucleus in 
the infection cycle. 
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IMMUNOCHEMICAL ANALYSIS OF CHICKEN PRECIPITIN 
SYSTEM. T. Makinodan, N. Gengozian, M. G. 
Tolbert*, and R. B. canning*. Biol. Div., 
Oak Ridge Natl. Lab., Oak Ridge, Tenn. 

Pooled chicken anti-BSA sera and their 
antibody-active fractions were analyzed by the 
double serum-agar diffusion, paper electro- 
phoretic, and ultracentrifugal methods before 
and after precipitation with BSA in phosphate 
buffered 0.15 M and 1.5 M NaCl solutions 
(pH 7-0). The results show that even with an 
increase in the purity of the antibody-active 
fraction by a combination of curtain electro- 
phoretic and salting-out methods, the high 
salt-dependent phenomenon in the antigen- 
excess regiorf was present. These results 
support the conclusion of Wolfe and coworkers 
that a salting-out phenomenon of the soluble 
antigen-antibody complex is taking place. 
However, it was further found that with whole 
antisera in 1.5 M NaCl the precipitate formed 
in antibody and antigen excess regions contains 
the antibody y-globulin, the BSA antigen, and 
another serum protein. This protein behaves 
electrophoretically like a B- or y-globulin, 
diffuses slowly behind the antibody protein in 
serum agar diffusion, has an Spo value of ~20, 
and can be removed from the serum by adding 
ammonium sulfate to make a 40% saturated 
solution. Attempts to dissolve this 40% 
fraction in buffered 0.15 M NaCl show that a 
significant amount of protein remains 
insoluble, and that the coprecipitating protein 
is in this insoluble fraction. The signifi- 
cance of these findings will be discussed. 
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REVERSIBILITY OF THE POLIOVIRUS-ANTIBODY RE- 
ACTION. B. Mandel (intr. by F.L. Adler). 
Public Health Research Inst. of The City of 
New York, New York City. 

The influence of dilution and of pH on the 
reversibility of the poliovirus-antibody 
(rabbit) reaction were studied. Dissociation 
of the virus-antibody complex as a result of 
dilution occurred only with high concentrations 
of neutralized virus, but only to a small de- 
gree. With low concentrations of neutralized 
virus, as well as with virus-antibody complexes 
adsorbed to host cells (HeLa), no evidence for 
dilution-dissociation was obtained. When the 
pH of the medium containing neutralized virus 
was adjusted to 2.5, almost all (about 90%) of 
the neutralized virus was liberated as de- 
termined by plaque-forming ability. Since the 
neutralizing activity of antibody is unimpaired 
by this treatment, the above result is in- 
terpreted as dissociation. The effect on virus 
of prolonged association with antibody was 
studied. It was found that when about 95% of 
the population was neutralized, and the further 
addition of antibody to virus was prevented, 
neutralized virus remained fully acid-reacti- 
vable for at least 110 days. If, however, 
further addition of antibody was permitted, the 
complex became acid-irreversible at a slow 
rate, 10% remained reactivable after 60 days 
at 5° 





REVSSSESEETERERESESRA SEES ESS Ft 





otein 
Le 


virus 


of 
‘ther 
, 

i- 


, the 





IMMUNOLOGY 583 


2288 
PERSISTENT INFECTION OF HeLa CELL CULTURES WITH 
VIRUS. G. P. Manire and 
G. J. Galasso". Univ. of North Carolina Med. 
O01, 1 Hill. 
Meningopneumonitis virus failed to mltiply 
in HeLa cells in maintenance solution. To de- 
termine whether ber agent might be adapted to 
these cells, 5 x 10! particles of allantoic 
fluid grown virus were inoculated into each of 
two 50 x 130 mm bottle cultures of HeLa cells 
in 10 ml of Eagles medium with 10% human serun. 
Five ml of medium from each bottle were har- 
vested twice weekly and replaced with fresh 
medium. After 3 weeks evidence of growth was 
obtained by egg titration, and by the 10th week 
the virus was readily observed in stained prepa- 
rations. On subculture the agent grew much 
more rapidly and sted fluids contained 
yp peeved 10° particles per ml. Two bottles 
tigely growing HeLa cells were inoculated 
Ss » 10 particles of adapted virus and the 
twice weekly harvests were titrated in eggs 
and particle counts were made. After 7 months 
each culture was still producing virus and the 
cells were multip. » the average harvest 
containing about 10° particles per ml. Micro- 
scopic studies of cover slip cultures showed 
some cells filled with virus adjacent to unin- 
fected and apparently healthy cells. Virus 
from these cultures does not appear to differ 
significantly from egg grown virus in the ratio 
of particles per toxic dose, but the particle: 
egg Deo ratio is lower than with egg grown 
virus. 
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INDUCTION OF DELAYED HYPERSENSITIVITY TO SPECI- 
FIC TUBERCULOPROTEIN FRACTIONS. H.C. 
Mansmann,§r. (Intr. by A.M. Pappenheimer, Jr.) 

pt. of Microbiology, N.Y.U. College of 
Medicine, New York. 

Unheated culture filtrates from the Brevannes 
strain of M. tuberculosis were concentrated by 
pervaporation and the tuberculoprotein fraction- 
ated by ammonium sulphate precipitation, Rabbits 
were immunized with the unfractionated tubercu- 
loprotein and with fractions obtained by preci- 
pitation with 0-40% and with 80-100% saturated 
ammonium sulphate. Dispite the wide difference 
in solubility there was some cross-reactivity 
between the two fractions and the antisera. A 
common component was also indicated by paper 
electrophoresis. However, low immunologic cross- 
reactivity could be removed by absorption with 
the heterologous fraction. Washed specific pre- 
cipitate formed using 0-40% and 80-100% ammonium 
sulphate fractions with excess of homologous 
absorbed antisera were used to sensitize guinea 
pigs by the method of Uhr et al.(J. Exp. Med. 
105:11, 1957). The guinea pigs showed delayed 
skin reactivity to subsequent challenge with the 
homologous specific tuberculoprotein fraction. 
Specific corneal reactions were also demonstrated 
in the sensitized animals. Detectable antibody 
formation was delayed for several weeks in 
animals sensitized using specific precipitates 
but guinea pigs sensitized with free tuberculo- 
protein fractions showed circulating antibody 
of similar specificity towards each ammonium 
sulphate fractionation (Arthus reactions, passive 
cutaneous anaphylaxis, etc.). 
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ON THE INTERACTION OF COMPLEMENT AND GAMMA 
GLOBULIN. Donald M. Marcus (intr. by Elmer L. 

Becker) Walter Reed Army Institute of Research, 
Washington, D. C. 

Hunan gamma globulin (Cohn Fraction II) was 
adsorbed to bentonite (Bosicevich et al, Proc. 
Soc. Exp. Biol. and Med. 97180, » incub- 
ated with undiluted guinea pig serun at 0°C, 
and separated from the serum by centrifugation. 


This procedure produced a marked decrease in 
the first (C11) and fourth (Ch) components of 
guinea pig serum complement without signifi- 


the titer of any complement component of undi- 
luted serum. The decrease in C'l was virtually 
complete after one minute of incubation while 
Cth continued to decrease over an additional 
five minute period. If the guinea pig serum 
was first incubated at 56°C for twenty minutes, 
totally inactivating C'l, bentonite-gama 

ulin treatment produced no fall in C'l titer. 
Bentonite-gamma globulin incubated with normal 


distilled water was capable of inactivating 
Cth in a preparation of guinea pig endpiece 
containing no C'l. This activity was not demon- 
strated by bentonite-gamma globulin incubated 
with heated serum containing no C'l or 
bentonite incubated with heated or unheated 
serum. These findings will be discussed in 
relation to the anticomplementary activity of 
gamma globulin and the fixation of complement 
by the antigen-antibody complex. 
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EFFECTS OF EXPOSURE TO FEAR PRODUCING STRESSORS 
ON MOUSE ORGAN WEIGHTS AND LEUCOCYTE SOUNTS. 
James T. Marsh*, A.F. Rasmussen, Jr. Depts. of 
Psychiatry and Infectious Diseases, School of 
Medicine, Univ. of Calif., Los Angeles. 

We have reported (PSEBM 95:757, 1957) a rela- 
tionship between stress and experimental infec- 
tion. Mice are subjected for 6 hours daily to 
shuttlebox avoidance with shock or to confine- 
ment. The stressors differ in nature and degree 
of physical stimulation and activity elicited. 
Exposure to either stressor for 14 to 28 days 
results in reduced resistance to herpes simplex 
virus. Resistance to passive anaphylaxis is 
increased. Current experiments concern 1) 
elucidation of physiological factors mediating 
changes in resistance and 2) development of 
independent criteria to measure stressor effec- 
tiveness, Animals subjected to varying periods 
of stress were sacrificed with controls. 
Leucocyte counts and adrenal, thymus and spleen 
weights were obtained. As compared with controls, 
stressed animals showed a statistically sig- 
nificant reduction in total leucocytes and in 
spleen and thymus weights; adrenal weights 
increased significantly. Leucocytes changes 
were most rapid, occurring during a single 6 
hour stress period. Thymus and adrenal effects 
were apparent between 3 and 7 days, and spleen 
changes occurred later. All effects were evi- 
dent at 14 and 28 days, the period of maximum 
effect on host resistance. Both stressors were 
effective. Food and water deprivation for six 
hours daily, a situation to which mice rapidly 
adapt, resulted in no significant leucocyte or 
organ weight changes. 
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OBSERVATIONS ON CELL LINES DERIVED FROM GUINEA IMMUNOCHEMICAL AND BIOLOGICAL PROPER- CL 
PIG LIVER AND SPLEEN, THEIR SUSCEPTIBILITY TO TIES OF HEATED RABBIT ANTISERA. Paul H. Maurer 0 
oe sage dicing ga 97 no ee ea and Richard M. Thorpe Dept. of Pathology, : IR 
. ° es , . +} ie am 2 
Schmid end L. N. Phelps (intr. by H. M. Powell) ‘ bern wd soneg, & Medicine, CRNIE te A 
oe re When diluted serum (I-10) is heated at 60-80°C, | Pa 
Sheffield and Churcher, Brit.J.Exp.Path. 38: for varying lengths of time albumin-globulin com- an 
155, 1957 have described the TIE, to plexes are formed. The present investigation involved 
poliovirus infection of the transformed embryo heating rabbit anti bovine serum albumin (BSA) serum a 
rabbit kidney cell line (ERK-1) of Westwood et under the following conditions: 60°, 10 min.; 65°, Du 
al., ae 2138, 1957. Many in- 10 min; 70°C. , 10 min; 75°C. , 10-30 min; 80°C, 10 | nv 
a mite nore Bae cance pam 30 min; 85°, 5-10 min. BSA was then added to deter- de 
fact a human cell line contaminant, since up to gee ge? " Po 
this time poliovirus had been propagated only mine the effect of heat on the quantitative precipitin . 
in primate tissue cultures. Melnick and Habel, reaction. With increased heat there was a decrease 
Fed.Proc. 17:526, 1958 have shown by complemeat in the amount of precipitate formed and a shift in the 2] 
Fixation techniques that the ERK-l cells pos- region of maximum antibody precipitated. Heat at en 
ce ge oe un ee nee ae aoe se 70° for 10 minutes resulted in a 50% loss, whereas we 
pr ce. Be present wor! scribes ‘° : 
Seeranla: Staub Qovaee teen qhtese-$te-ediews 75 for 10 minutes led to almost complete loss in pre- ie 
put cipitation ability. Blearn further about the proper- by 
rom embryonic guinea pig liver, both sus- - s u me 
ceptible to infection by poliovirus. Results ties of the soluble antigen-antibody complexes not nf 
of experiments designed to show antigenic rela- precipitated, guinea pig complement was added and eer 
tionships between these cells and others of both the effect on precipitation as well as quantita- wi 
primate and non-primate origin will be dis- tive estimation of complement uptake was studied. me 
cussed. Also the results of chromosome histo- There was some precipitation of the complexes re- el 
aoe Pn ggg ane raanre cells a maining in the 70°, 10 min. sera. None of the com- te 
pth tir —_— apenas plexes formed at higher temperatures were precipi- or 
; tated by complement. However there was a signifi- Pl 
cant uptake of C’Hs50 units with most of the treated az 
sera. The biological behavior of these complexes was tl 
studied in guinea pigs by the passive cutaneous and bu 
epaive. satanic neptylgsis techwiques. The resin fi 
2293 2295 229; 
FATE OF I-131 DIPHTHERIA TOXOID IN GUINEA PIGS. ACUTE GLOMERULONEPHRITIS PRODUCED BY SOLUBLE AN 
S. P. Masouredis Department of Pathology and ANTIGEN ANTIBODY COMPLEXES. Robert McCluskey*, IN 
Central Blood Bank of Pittsburgh, University Baruj Benacerraf and Jacobus Potter*. Dept. of Men 
of Pittsburgh School of Medicine, Pittsburgh, Pathology, New York University College of Med., Po: 
Pennsylvania. New York, N.Y. 

Diphtheria toxoid trace labelled with I-131 Repeated intravenous injections of soluble 78: 
was administered intravenously into guinea pigs. antigen antibody complexes (10 mg Ab total ex 
The time-course of I-131 in the guinea pigs was dose), prepared at 20 times equivalence from se! 
followed by analysis of the plasma, tissues and rabbit antiovalbumin or rabbit anti BSA, pro- to 
excreta. The excretion of radioactivity from duce in mice within 36 hours acute exudative we 
the guinea pigs could be described by two semi- glomerulonephritis, arteritis and endocarditis, phe 
logarithmic components. About 80-85% to the The glomerular lesions are still present at 7 pls 
total I-131 was excreted with a half-time of days with less inflammatory reaction and some The 
11-13 hrs. and the remainder with a half-time adhesions. Up to 30% mortality from anaphylax- per 
of about 200 hrs. The I-131 in the plasm is is observed after the first injection of mir 
revealed a rapid loss, 90% of the total I-131 soluble complexes. An antihistamine (Phener- ed 
being removed at a rate of 69% per hr. The gan, 25 mg/Kg), administered prior to the anti- ed 
remaining 10% of the plasma I-131 is removed gen antibody complexes, protects against anaphy- se 
at a slower rate with a half-time of about 5- laxis without altering the severity of the kid at 
6 hrs. At 24 hours less than 2% of the admin- ney lesions. The nephritis produced by the out 
istered I-131 was found in the vascular space antiovalbumin system is more severe than that Pre 
and 70% had been excreted. The tissue to plas- produced by equal amounts of anti BSA system 
ma ratios of I-131 indicate localization of Acute nephritis can also be produced in mice cul 
I-131 in most of the tissues, most marked in by soluble complexes prepared from chicken anti ce 
the kidney and liver. These data obtained with BSA in antigen excess. With this system no jec 
diphtheria toxoid will be contrasted to similar anaphylaxis is observed. Glomerulonephritis is ant 
data obtained with diphtheria toxin. also observed in rats after a similar course of hat 

injections with the same soluble antigen anti- por 
body complexes (20 mg Ab/100 gm). The glomeru- duc 
lonephritis is manifested by abnormal protein- ant 
uria and urinary casts. In contrast with the cas 
exudative character of the glomerulonephritis of 
in mice, the glomerular lesions in rats are of 
characterized by swelling, hypercellularity and che 
bloodlessness. sha 
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2296 
CLINICAL ADMINISTRATION OF STORED AUTO~ 
LOGOUS BONE MARROW AFTER TOTAL BODY X= 


IRRADIATION. ee Expshiaes 
Atkins, E.S,Webster ntr. by Le 
bones Vs Depts. of Pediatrics,Surcery, 
Pathology anc Radioloty. Mass.Gen.Hosv. 
and Harvard Med. School, Boston, Mass. 
Effects of autologous marrow in the 
post irradiation state have been explor=- 
ed in children with advanced leukemia. 
During hematologic remission, 4-6 bil. 
nucleated marrow cells were removed un- 
der general anesthesia, frozen by the 
Polge technique ( cf. Parnes ane Loutit, 
J.Nat.Canc.Inst. 15:901,1955 ) in 15% 
glycerol and stored at -80 C. for sever~ 
al months. After all forms of antileuk- 
emic therapy had failed and the patient 
was terminal, LD100 total tody x-irrad- 
jation (600r) was carried out, followed 
by intravenous infusion of autologous 
marrow, prepared by the Sloviter tech- 
nique (Am.J.Med.Sci.,231:437,1957). One 
patient died 10 days after irradiation 
with evidence of leukemia still in the 
marrow. Another patient had a leutocyte 
elevation beginning on the 10th day af- 
ter irradiation, 2 normal bone marrow 
on the 17th day, and a reticulocyte and 
platelet rise beginnin- on the 24th and 
25th day, respectively. The present 
data permit no conclusions as to the 
therapeutic efficacy of this procedure 
but warrant further study. (Supported 
in part by The American Cancer Society). 


2297 


ANTIBODY FORMATION BY PERITONEAL EXUDATE CELLS 
IN VITRO. J. M. McKenna* and K. M. Stevens. 
Merck Institute for Therapeutic Research, West 
Point, Penna. 

It was show by Dixon, et al. (J.Immnol., 
78:56, 1957) that cells derived from peritoneal 
exudates of rabbits hyperimmnized with bovine 
serum albumin produced antibody when transferrel 
to X-irradiated rabbits. The original cells 
were reported to consist of about 70% macro- 
phages, but appeared to differentiate into 
plasma cells after implantation in the new host 
The cells were obtained 3 days after an intra- 
peritoneal injection of sterile highly viscous 
mineral oil. In this laboratory, cells obtain- 
ed by the method of Dixon were washed and plant 
ed at 5 x 107/ml in medium 19975:normal rabbit 
se . The medium was anal every 2-5 days 
at ¢h time antibody titrations were carried 
out using the tanned red cell technic (McKenna, 
Proc .Soc .Exper .Biol.Med., 95:591, 1957). The 
mean hemagzlutinating antibody titers in tissue 
cultures of cells from rabbits which had re- 
ceived primary, secondary or hyperimmmizing in 
jections of bovine-y-globulin (BGG) were 26, 26 
and 137 respectively. Cells taken from animals 
having no previous experience with BGG, and ex- 
posed to 1 mg/ml of this antigen in vitro pro- 
ducéd antibody with a mean titer of Ol. The 
antibody was neutralized by BGG but not by 
casein. The antibody persisted for an average 
of 21, 23, 9 and 13 days, respectively, in each 
of the 4 systems. Morphologically, the cells 
changed from monocytes with eccentric horseshoe 


shaped nuclei to elongate, fibroblast-like cells. 
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2298 
ADSORPTION OF POLIOVIRUS TO CULTIVATED CELLS OF 


PRIMATE ae ORIGIN. ots Spratt 

'. e and Je Te ONe 
a of sbctecleteer temo Ve 0 
Minnesota, Minneapolis. 

A variety eof primate celle in primary or 
continuous culture adsorbed poliovirus rapidly, 
preduced new virus, and showed cytopathologic 
response to infection. With the single 
exception of ERK-l1 rabbit embryonic kidney cells 
non-primate cells in primary or continuous 
culture did not adsorb poliovirus to any extent, 
did not reproduce virus, and were insusceptible 
to cytopathic effect. Hometypic antiserum 
neutralized only about 90 per cent of the virus 
unproductively adsorbed by susceptible or 
ineusceptible cells. Won-susceptible cells 
upen continued incubation released cell- 
associated virus (CAV) continuously. The 
eluted virus reacted as original virus to 
produce infecticn and new CAV. Heat-killed, 
starved or azide-poisoned HeLa cells adsorbed 
poliovirus like untreated cells, so that full 
vital activity of host cells was not necessary 
fer viral eclipse. Virus was inactivated even 
faster by cell débrie obtained by disruption of 
susceptible cells, but not insusceptible cells, 
than by intact susceptible cells. 


2299 


THE CHEMICAL STRUCTURE OF A CELL WALL POLYSAC- 
CHARIDE DERIVED FROM COCCIDIOIDES IMMITIS, 
Earl G. McNall (intr. by A.F.Rasmussen) .Dept. 
sUniv.of Calif.School of Medicine, 

Los Angeles 2,Calif. 

A high molecular weight polysaccharide frac- 
tion was prepared from the mycelial phase of 
C. immitis. The mycelia were extracted with 
Wa0H and treated with phosphate and ethylene- 
diamine tetra acetate. 2 to 5% of this frac- 
tion consisted of lipid which was removed by 
refluxing with acetone ethanol followed by 
petroleum ether. This preparation consisted of 
95-98% polysaccharide with an ash content con- 
sistently below 1%. There was no evidence of 
amino acid or protein and no demonstrable m- 
cleic acid degradation products in this frac- 
tion. The total nitrogen of this ,;~lysacchar- 
ide was just sufficient to accoust for the 
amino sugar as determined by colorimetric as- 
says. The average molecular weight based on 
reducing end analysis and perio‘jate oxidation 
was 80,000. The presence of gvlacturonic acid, 
glucosamine, mannose and glucvse in the acid 
hydrolysate was established oy paper chromatog- 
raphy utilizing several so.vent systems and 
chemical derivatives. The periodate oxidation 
and infra-red data indicates that the predomi- 
nant inter-liukages aye 1,3. Hydrolysis of 
oligosaccharides de~ived from this fraction was 
catalysed by emlsir c=* not by amylase which 
suggests that this polysaccharide is predomin- 
antly beta bonded. The methylated polymer was 
soluble in chloroform and could not be fraction- 
ated by several methods into fractions contain- 
ing differing ratios of sugar moieties. 
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2300 

IMMUNE HEMOLYSIS AT O°: EFFECT OF VARYING EA 
CONCENTRATION. D. L. McVickar (intr. by C. F. 
Pait). Dept. of Infectious Diseases, Medical 
Center, University of Calif., Los Angeles. 

It has been shown that immune hemolysis will 
take place at O° if the amboceptor concen- 
tration used to sensitize the ee ee is 
raised to levels greater than o = For a 
standard EA concentration of 10°/ml. of reac- 
tion mixture, it is found that the time re- 
quired for hemolysis of 50% of the cells can 
not be reduced to less than approximately 60 
minutes. This minimum, which reflects the max- 
imal rate of hemolysis of EA achievable, is 
obtained at amboceptor and C' concentrations of 
about 10x optimal and 1:20, respectively. Study 
of immune ae at O° of EA concentrations 
greater than 10°/ml. indicates a direct rela- 
tionship between the EA concentration, the 
time required for 50% hemolysis, and the rate 
of hemolysis. Concentrations of C' greater 
than 1:20 are required to achieve the maximal 
rate of hemolysis of EA concentrations greater 
than 10°/ml., but the minimal time for hemoly- 
sis of 50% of the cells cannot be reduced be- 
low 60 minutes. The implications of these 
findings for an understanding of the mechan- 
isms involved in immune hemolysis will be dis- 
cussed. 


2301 

PRODUCTION OF PANCREAS SPECIFIC ISOANTIBODIES 
IN THE RABBIT BY INJECTION OF RABBIT PANCREAS 
EXTRACT. Richard S. Metzgar*, Noel R. Rose 
and Hyman Nadel*. Department of Bacteriology 
& Immunology, University of Buffalo, Buffalo, 
N.Y. 

A group of rabbits was immmnized by intra- 
dermal injection of rabbit pancreas crude ex- 
tract incorporated in Freund adjuvants. Their 
sera reacted with pooled rabbit pancreas extract 
by complement fixation, precipitation and 
passive cutaneous anaphylaxis. Each antiserum 
was then tested separately with extracts of 
pancreata of several different rabbits. 
Reactions occurred with most but not all 
pancreas extracts. In gel precipitation tests, 
0, 1, 2, or 3 lines appeared depending upon the 
particular extract and antiserum used. The 
serum of an immmized rabbit always failed to 
react with an extract of its own pancreas. The 
antibodies are therefore considered isoanti- 
bodies rather than autoantibodies. On the basis 
of direct complement fixation and precipitation, 
and of absorption tests, certain pancreas 

groups" were established. The antisera did not 
react with pancreas extracts of other species. 
The pancreas antibody could not be absorbed by 
human group "A" or rabbit erythrocytes, nor by 
extracts of the following rabbit organs: gastric 
mucosa, intestinal mucosa, salivary gland, 
kidney, liver, vagina, and uterus. The anti- 
gen(s) is heat stable (100°C for 1 hr). 
(Supported in part by a research grant, C2357, 
from the Natl. Cancer Inst., Natl. Insts. of 
Health, PHS.) 
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2302 i, 
INHIBITING EFFECT OF KNOWN COMPLEMENT ee 
ON ANAPHYLAXIS IN THE MOUSE, Wayne M. Meyers 
(intr. by K. L. Burdon). Dept. of Microbiology, 
Baylor Univ. College of Med., Houston, Texas, 

Various studies have indicated that the 
availability of complement may be necessary for 
some hypersensitivity reactions. It has been 
reported that sulfhydryl compounds and certain 
amino acid esters are capable of inhibiting 
complement activity in immune hemolysis (Cushman 
et al, J. Immunol. 79:80, 1957). The present 
experiments were conducted to test the effect 
of L-cysteine, L-lysine ethyl ester (LEE), L- 
tyrosine ethyl ester (TEE) and tosyl arginine 
methyl ester (TAME) on active and passive 
anaphylaxis, and on anaphylactic reactions re- 
sulting from the intravenous Injection of 
soluble antigen-antibody complexes, in Swiss 
and CFW mice. A crystalline egg albumin (CEA)- 
rabbit anti-CEA system was employed. Anaphy- 
laxis was assessed by the clinical course and 
by depression of the rectal temperatures after 
Intravenous administration of the shocking 
material. The intraperitoneal injection of 
0.005 Mol/kg body weight of cysteine, LEE or 
TEE was found to prevent or reduce the intensity 
of the anaphylactic reaction when given | hr. 
before shocking. TAME was too toxic to permit 
evaluation of its effecc. The data suggested 
that active anaphylaxis and reactions induced 
by soluble antigen-antibody complexes were more 
strongly inhibited than passive anaphylaxis. 
Mice in which anaphylaxis was completely or 
partially inhibited were specifically desen- 
sitized, just as were recovered, untreated 
animals. 


2303 


fHE INHIBITION OF IMMUNS HuMOLYSIS BY 
SALICYLALDOXIME. Stanley &. Mills* and 
Lawrence Levine. Grad. Dept. of Biochemistry, 
Brandeis Univ., Waltham, liass. 

It has been found that the lysis of anti- 
body-sensitized sheep erythrocytes (EA) by 
guinea pig complement (g.p.C') or human 
complement is inhibited by salicylaldoxime 
(orthohydroxybenzaldoxime). Salicylaldoxime 
appears to inhibit the reaction between 
WAC'],4,2 and C'3 as is demonstrated by the 
following evidence. (1) Treatment of EA 
alone with salicylaldoxime followed by re- 
moval of the inhibitor by centrifugation and 
washing, or treatment of g.p.C' with sali- 
cylaldoxime with subsequent removal of the 
inhibitor by dialysis, resulted in no 
demonstrable inhibition. (2) From a reaction 
mixture composed of HA, g.p.C', and the 
inhibitor, 2AC') 4,2 was isolated. (3) The 
reaction between’ "8 and EAC') 4,2» prepared 
by the method of Mayer and Levine, was 
inhibited by salicylaldoxime. (4) The 
terminal reaction in the hemolytic sequence, 
@ac! 243 ——> stroma + hemoglobin, was 
unaftedted by the inhibitor. Data will be 
presented on the effect of various structural 
analogues of salicylaldoxime on immune hemo- 
lysis, as well as the inhibition by salicyl- 





aldoxime of other immune systems requiring C!. 
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2304 
JIN VITRO SYSTEM FOR QUANTITATING RATES OF 
PHAGOCYTOSIS AND CYTOPEPSIS. Fred Miya*, 
Gilbert A. Hill* and Stanley Marcus, Dept. of 
Bact., College of Medicine, Univ. of Utah, 
Salt Lake City. 

Peritoneal phagocytes from normal and immu- 
niged mice were maintained in vitro. These 
cells were exposed to P-32 labeled Candida 

ermondi and yeast phase H 
capsulatum. The radioactivity of the superna- 
tant fluid decreased to a minimum and then rose. 
The radioactivity of cover slips to which phag- 
cytes were allowed to attach and then exposed 
to the labeled organisms showed an inverse re- 
lation in terms of radioactivity to that 
obtained with the supernatant fluid. Direct 
microscopic examination of the stained cover 
slip preparations revealed that the micro- 
organisms were phagocytized, and intracellular 
digestion (cytopepsis) was assumed to occur 
since loss of staining characteristics and 
actual yeast cell destruction was observed. The 
correlation between the radioactivity and direct 
microscopic examination suggests that phagocy- 
tosis and cytopepsis can be independently 
measured in this in vitro system. The rates at 
which these processes occur in exudate phago- 
cytes from normal and immunized animals are not 
significantly different in the case of phagocy- 
tosis. However, cytopepsis occurs at a more 
rapid rate in "immune" phagocytes. The effect 
of humoral substances on the rates of these 
processes will be discussed. 


2305 


HOST INDUCED ADAPTIVE CHANGES IN STRAIN SPECI- 

FICITY OF A SARCOMA I IN MICE: INFLUENCE ON 

GRAFT RESIDENT IN ACTIVELY IMMUNIZED HOST MICE. 

Ne Molomt, LeW. Smith*, and B. Gottfried*, 
demar cal Research Fou tion, 

Port Washington, Lele, New York. 

We have reported an induced alteration in 
Sarcoma I achieved when transplanted to speci- 
fically immunized genetically unrelated strains 
of mice. Sarcoma I, thus altered, survives as 
a homograft in normal adult mice of several 
strains. Current experiments demonstrate that 
active immnization of A strain mice with 
tissue antigens from unrelated mee results in 
a Similar adaptive change in Sarcoma I which is 
native to normal A strain mice. Induced 
adaptive changes occur in the cancer graft in 
its native host by prior immnization with 
normal and neoplastic tissues. Growth of 
cancer cells in specifically immunized hosts 
modifies the specificity of the cancer graft 
cells, resulting in successful homograft to 
unrelated mouse strains. The role of the host 
immune state is compared with serologic strain 
alteration of trypanosomes and relapsing fever 
Spirochaetes in repeated bouts of infection. 
The implications of such induced alterations 
in cancer cell specificity when extrapolated to 
changes in malignant potential of cancer cells 
in vivo are considered in relation to the pro- 
gression of growth from a primary latent cancer 
to the active metastasizing state. 


ave tage 


587 





Munoz 


2306 


STUDY OF INFECTIVITY OF RIBONUCLEIC 
ACID (RNA) FROM TYPE I POLIOVIRUS IN 
THE CHICK EMBRYO. I. M. Mountain and 

- Babies Hospital, 
Columbia-Presbyterian Medical Center, 
New York 32, New York. 

Multiplication of certain strains 
of type II poliovirus in the embryona- 
ted egg is now well established. De- 
spite intensive effort, a similar 
phenomenon has not been reported for 
type I poliovirus. On the other hand, 
8-day old embryos inoculated with RNA 
isolated from type I poliovirus, into 
the amniotic sac, yielded on incuba- 
tion a plaque-forming agent demonstra- 
ble on human cell monolayers; the 
plaque-forming agent was not inactiva- 
ted by RNAase but was neutralized by 
type-specific immune globulin. The 
highest titer of the plaque-forming 
agent was found after 6-8 hours of 
incubation; after 24 hours there was a 
marked decrease. Exposure of the RNA 
to RNAase prior to injection in the 
amniotic sac prevented the formation 
of the plaque-forming agent. The data 
suggest that RNA isolated from type I 
poliovirus induced cells to produce 
intact type I poliovirus which then 
failed to multiply. 


2307 


ANAPHYLAXIS IN HEMOPHILUS PERTUSSIS-TREATED 
MICE. II. PASSIVE ANAPHYLAXIS WITH HOMOLOGOUS 
MOUSE ANTIBODY. J, Munoz & Re Le Anacker, "Dept. 
of Bact., & Stella Duncan Memorial Lab., Mont. 
State Univ., Missoula, Montana 

In a previous publication (Munoz, J., Schu- 
chardt, L. F. and Verwey, W. F., J. Immnol, 
80: 77, 1958) it was pointed out that H. per- 
tugsig-treated mice can be sensitized with 187- 
200 m of rabbit antibody N. With this dose, 
most animals died when challenged 6 hours after 
administration of antiserum. In the present 
work, homologous mouse anti-egg albumin anti- 
body was employed. This antibody was contained 
in peritoneal fluids of mice immnized with 
Freund's adjuvant as previously described 
(Munoz, J., Proc. Soc. Exp. Biol. & Med. 953 
757, 1957). It was found that fatal anaphylax- 
is can be produced in H. pertussigs-treated mice 
with as little as 5m of antibody N given intra- 
peritoneally 6 hours before challenge. Ana- 
phylactic symptoms were observed in mice re- 
ceiving lower doses. less homologous antibody 
was required to sensitize H. pertussig-treated 
mice to fatal anaphylaxis than normal mice. 

PCA reaction can be produced with as little 
as 0,009. of mouse antibody N. Approximately 
0.25=0.5 a of rabbit antibody N was necessary 
to produce the same results, It is clear that 
heterologous rabbit antibody is not as effect- 
ive as homologous mouse antibody in sensitiz- 
ing mice to fatal anaphylaxis or to passive 
cutaneous anaphylaxis. 
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2308 

DIFFERENTIATION OF CLOSELY RELATED CELL 
STRAINS BY A VARIANT OF TYPE 2 POLIOVIRUS, 

W. H. (intr. by W. J. Nungester), Dept, 

Bac ology and Immunology, Univ, of Minne- 
sota, Minneapolis, 

Parent stable strains of epithelial cells 
and their clonal substrains have been distin- 
guished by response to infection with a variant 
ef type 2 poliovirus, MEF, strain, This 
variant virus was replicated by a variety of 
cell strains without observable cytepathelo- 
gical change, Persistent infection of HeLa 
cells, in which both virus and cells multip- 
lied, was accomplished without use of homo- 
typic antiviral serum, Cell strains of common 
origin did not necessarily react similarly to 
viral infection, Microbiologic Associates' 
parent strain of HeLa cells (Gey) was destroyed 
by virus although their S3 line of cells was 
not, Parent Hela cells of the Minnesota strain 
grown in human serum were resistant to cyto- 
pathogenicity of virus, but adapted to growth 
in horse serum were fully susceptible to viral 
destruction, Serial passage of non-cytopatho- 
genic virus in cell strains revealed apparent 
differences in their selective pressure for 
cytopathogenic virus variants, 


2309 
EFFECTS OF PROTEOLYTIC ENZYMES 
ON AGGLUTINATION BY HUMAN GAMMA 
GLOBULIN OF ERYTHROCYTES MODIFIED 
BY A STAPHYLOCOCCAL ANTIGEN, E,. 
Neter, E, A, Gorzynski* and E, Cohen. * 
Univ. Buffalo, Children's Hosp., and Ros- 
well Park Mem, Inst., Buffalo, N. Y. 
Recent studies (Neter et al., Am. J. Publ. 
Health, in press) revealed that certain pro- 
teolytic enzymes enhance agglutination by 
human gamma globulin of erythrocytes modi- 
fied by somatic antigens of enteric bacteria. 
The effects of the enzymes in a staphylococ- 
cal hemagglutination test were studied, Hu- 
man red blood cells treated with a crude 
staphylococcal antigen of the Rantz type were 
agglutinated by commercial human gamma 
globulin in low titers (1:20 to 1:80) only. 
Treatment with certain proteolytic enzymes, 
either before or after antigen modification, 
resulted in 16 to 32-fold increase. Trypsin, 
ficin, papain and pancreatic protease (250 
to 1000 pg/ml) were highly effective, Fun- 
gal proteinase was minimally active and 
peptidase from hog intestinal mucosa inact- 
ive. The results suggest the presence in 
human gamma globulin of an "incomplete" 
staphylococcal antibody in high titer. (Aided 
by research grant from Natl. Inst. of Aller- 
gy and Infectious Diseases, P.H.S.) 
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2310 
CORRELATION OF MOUSE FOOT PAD TEST WITH CIRCU. 
LATING ANTIBODIES. A,A,Nordin and H.C, 
Mansmann,Jr, (intr. by P.H. Maurer). Dept of 
Pathology,Univ. of Pittsburgh School of Med,, 
Pittsburgh 13, Pa. 

The phenomena of hypersensitivity in mice 
induced by injection of either bovine serum als 
bumin (BSA) or the specific BSA-anti BSA preci+ 
pitates were investigated. Attempts were made 
to find correlation, if any, between the appear 
ance of detectable antibodies and the foot pad 
test in both the immediate and delayed states 
of hypersensitivity. Approximately 0.05 ml.of 
complete adjuvant containing varying amounts 
(0.1 to 100Qug) of the antigen was distributed 
among three foot pads;the left hind foot pad 
was not injected. Weekly,appropriate groups of 
animals were 1)foot pad tested in the uninject 
ed site and read at 4,24 and 48 hours or 2)bled 
and the pooled sera analyzed for precipitating 
antibody by the Preer technique and by the 
passive cutaneous anaphylaxis test which det- 
ects precipitating and non precipitating anti- 
bodies. The animals receiving BSA alone pro- 
duced detectable antibodies and also gave posi- 
tive foot pad reactions, which were maximal at 
4 hrs.and gradually receeded to normal by 48hrs 
Animals that were sensitized with 100yg.of BSA 
had the earliest appearance of foot pad reaction 
which was day fourteen, Furthermore, precipi« 
tating antibodies appeared to be necessary for 
a positive 4 hr.foot pad reaction. Mice which 
had received specific precipitate gave positive 
tests when tested with the specific gamma 
globulin, but not with BSA, 


2311 


STUDY OF VITAMIN B,> ABSORPTION WITH RAT INTES- 
TINAL LOOP. Kunio Okuda*, and Bacon F. Chow, 
Johns Hopkins Univ., Balto. Bie 
Rat intestinal loop was prepared as follows: 
the beginning of the jejunum and the end of the 
ileum were severed. After washing the intestine 
free of its gastric content with 0.9% saline, 
both ends were connected with a plastic tube 
to form an intestinal ring. The duodenum was 
connected to the cecum. Interference by B,2 ex 
creted in bile was thus eliminated. Vitamin By. 
absorption was measured by introducing a known 
amt. of radioactive B,> into the loop and by 
estimating decr. of radioactivity in the ring 
and/or by organ radioactivity uptake. Without 
added intrinsic factor, there was little but 
demonstrable absorption at 10 to 50 mmcg oral 
dose, and considerable absorption at 2600 mmcg 





oral dose; at 50 mmcg, liver uptake after 24 hrs. 


was in the range of 0.7-2.4 mmcg. When a saline 
extract of rat stomach mucosa was co-admn. with 
50 mmcg Byo, absorption was incr. in proportion 
to amt. of extract up to 1.6 mg N equivalent, 
at which point a maximum absorption of 50% was 
observed, and hepatic and renal uptake were 
6.7 mmcg and 2.0 mmcg, resp. Such liver: kidney 
ratio suggests preferential transport of Bys 
to liver. By> previously bound to hog intrinsic 
factor was less absorbed. Sorbitol, when gives 
directly into the ring, had no effect, but inte 
fered with absorption in high concentrations. 
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2312 

RETICULOENDOTHELIAL FUNCTION IN MICE INFECTED 
WITH THE FRIEND LEUKEMIA VIRUS. L. J. Old 
D. Ae Clarke (intr. by A. E. Moore). oan= 
fettering Inst., Sloan-Kettering Div., Cornell 
Univ. Med. School, New York, New York 

In our studies on the role and function of 
the reticuloendothelial system (R.E.S.) during 
experimental tumor growth, it was noted that 
striking alterations occured in the clearance 
of colloidal carbon from the blood of Swiss 
mice infected with the Friend leukemia virus. 
Twenty-four hours following intraperitoneal 
inoculation of a cellular homogenate of in- 
fected spleen, the clearance rate is signifi- 
cantly depressed; injection of normal spleen 
homogenates did not alter phagocytosis. By the 
fourth day carbon clearance is increased and 
reaches a maximum during the second week. This 
remarkable stimulation of phagocytosis persists 
throughout the course of the infection. No 

nt correlation exists between degree of 

phagocytic stimlation and splenic enlargement. 
Histologically, the carbon localizes chiefly in 
the liver Kupffer cells with only small amounts 
geen on section of the greatly enlarged spleen, 
The leukemic cells do not phagocytize carbon 
and only an occasional cell containing carbon 
is found in the bone marrow and lymph nodes. 
Contrary to expectation, prior infection with 
the agent did not protect mice against chall- 
enge with Klebsiella pneumoniae. Ability to 
form hemolysins to sheep red blood cells was 
sharply reduced and serum properdin levels 





(assayed in the laboratory of Dr. C. M. Southam) 


were found to be depressed. No alteration in 
endotoxin sensitivity could be detected. 


2313 


BACTERICIDAL ACTION OF NORMAL SERUM AND THE 
PROPERDIN SYSTEM. Etsuko Osawa* and Louis H. 
Muschel. Dept. of Serology, Walter Reed Arny 
ite of Research, Washington, D. C. 
Previous studies (Muschel, Chamberlin and 
1950) of Tis bastanieiael aetioe se nurael’ 
1958) 0. c ac of normal 
serum against several Salmonella organisms, 
without regard to their properdin sensitivity, 
suggested that normal bactericidal antibody of 
marked specificity plays a major role. The 
present study was undertaken, with lla 
riae (aTCC 9665), a well-esta 
prope sensitive strain, to correlate the 
functions of antibody and properdin. Adsorp- 
tion of normal serum or RP (serum with removed 
Properdin and diminished bactericidal activity) 


with the cells of Sh. Si senser ae resulted in 
the complete loss o c activity 
against Sh. teriae in the presence of ade- 
quate comp. addition of purified 


properdin. On the other hand, adsorption of 
normal serum with cells of a heterologous 
organism resulted in only a partial loss of 
activity and the RP so adsorbed was reactivated 
by addition of properdin. The results indi- 
cated, therefore, a requirement for a specific 
substance which may be regarded as antibody in 
the classic sense. Furthermore, in view of the 
finding that purified properdin preparations 
contain lysozyme, the possible influence of 
lysozyme on the bactericidal action of normal 
serum was investigated, and the results will b 
Teported. 
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2314 


STUDIES OF ANAPHYLATOXIN FORMATION AS A CONSE- 
QUENCE OF COMPLEMENT FIXATION. A. G. Osler, 
B. M. Hill*, Z. Ovary, and H. G. Randall*. 

The Johns Hopkins Univ., timore, Md. 

The interaction of washed, preformed 
antigen-antibody aggregates with fresh rat or 
guinea pig serum has been studied with respect 
to several events, namely, (a) loss in hemo- 
lytic potency of the serum (complement 
fixation), (b) loss in activity of the third 
component of complement (C'3), and (c) produc- 
tion of anaphyletoxin. This substance(s) 
reproduces the essential aspects of tissue 
injury associated with allergic reactions of 
the immediate type in that it enhances 
capillary permeability and induces contraction 
of smooth mscle. The latter property has been 
assayed with normal guinea pig ileum maintained 
under isometric conditions in a Schultz-Dale 
tissue bath. Anaphylatoxin formation appears 
to require the participation of all the known 
C' components. However, the amount of 
anaphylatoxic activity produced following 
the fixation of C', may be more closely 
correlated with the loss of C'3 than of the 
other components. Specific aggregates formed 
at equivalence zone ratios are more efficient 
with respect to anaphylatoxin production than 
are those containing an excess of antigen. It 
has been possible to markedly diminish the 
tissue damaging effects initiated by immne 
reactions and attributable to anaphylatoxin 
through the addition of various inhibitors 
which bloc the utilization of one or more of 
the C' components. 
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IDENTIFICATION OF SPECIFIC BANDS IN IMMUNO- 
ELECTROPHORESIS BY CONCURRENT INTERACTION WITH 


KNOWN PROTEIN SOLUTIONS. Eliott F. Osseman 
(intr. by Beatrice C. Seegal). Francis 


Delafield Hosp. and Columbia University College 
of Phys. & Surg., New York City. 


A modification of the immunoelectrophoretic 
technic has been developed which facilitates 
the identification of individual precipitin 
bands in complex mixtures of proteins such as 
human serum. Following electrophoresis of 
whole serum in the agar medium, two troughs are 
cut in the gel on opposite sides of the serum 
and parallel to the axis of electrophoretic 
migration. Antiserum to whole normal serum is 
placed in one of these troughs, and a solution 
of a known protein constituent (e.g. a Cohn 
fraction) is placed in the other. Multiple 
crossing arcs of precipitation develop as the 
antiserum reacts with the electrophoretically 
separated serum constituents, and, concurrently, 
a straight band of precipitation forms between 
the antiserum and the known protein solution. 
The straight band ultimately fuses with the two 
ends of its corresponding arc, producing a 
"reaction of identity" as defined by the 
criteria of Ouchterlony. This technic has been 
applied to the study of the serum and urinary 
proteins in multiple myeloma, amyloidosis and 
the nephrotic syndrome, and the results of 
these studies will also be presented. 
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EFFECTS OF HERPES SIMPLEX VIRUS ON HUMAN 
AMNION CELLS. s. Osterhout* and I. Tamm. 
Rockefeller Inst., New York City. 

Human amnion cells in tissue culture are 
susceptible to infection with herpes simplex 
virus (Weinstein, H.J., Proc.Soc.Exp.Biol.Med., 
92:535, 1956). The present report is concerned 
with a procedure for quantitative measurement 
of the virus in amnion cell monolayers and with 
the dynamics of virus miltiplication. The 
Plaque technique was used and a linear rela- 
tionship was demonstrated between number of 
plaques and virus concentration. In replicate 
cultures from the same amnion, simultaneously 
inoculated, the standard deviation of plaque 
counts was 15%. Comparison of plaque counts on 
cultures from different amnions indicated 
variation in their susceptibility to herpes 
virus. With a constant inoculum the counts 
decreased as the age of the cultures at the 
time of inoculation was increased from 3 to 14 
days. Procedures for the control of these 
variables will be discussed. In parallel with 
studies of the dynamics of virus multiplication 
cytological observations were carried out using 
acridine orange, a fluorescent stain which 
differentiates between DNA and RNA. Increase 
in intracellular virus began 10-12 hours after 
inoculation and was accompanied by the appear- 
ance of a cytoplasmic particulate material with 
the staining characteristics of DNA. 
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ANAPHYLACTIC REACTIONS IN THE GUINEA 
PIG SKIN WITH HORSE, SHEEP OR CHICKEN 
ANTIBODIES. Z. Ovary, The Johns Hopkins 
Univ. School of Medicine, Dept. of Micro- 
biology, Baltimore, Md. 

Passive cutaneous anaphylaxis (PCA) can 
be elicited in the guinea pig with homologous, 
rabbit or human antisem. In contrast, anti- 
bodies in horse, sheep and chicken sera fail 
to provoke cutaneous or systemic anaphylac- 
tic reactions in the guinea pig. Reverse 
passive cutaneous anaphylactic experiments 
(RPCA) were performed to ascertain whether 
the failure of these antisera to provoke the 
anaphylactic reactions is due to a) an inability 
of the antibody to be "fixed" to the appropriate 
cell site in the tissues or b) to an inability to 
bring about the tissue response following the 
interaction of the antibody with the antigen. 
RPCA reactions succeed in guinea pigs only 
when the antigen is rabbit or human gamma 
globulin, proteins which can be "fixed" by the 
guinea pig tissues. With these antigens and 
their homologous antisera, horse, sheep or 
chicken RPCA reactions can be obtained. 
Therefore, horse, sheep or chicken antisera 
do not provoke PCA reactions in the guinea 
pig because of their inability to be "fixed" to 
the tissue of this species. When horse anti- 
body to an unrelated system is mixed with 
rabbit antibody, no inhibition of the PCA re- 
action can be obtained. However, if the horse 
antibody is directed against the same antigen 
as the rabbit antibody, then inhibition of the 
PCA reaction occurs. 
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RATIOS OF VACCINIA VIRUS PARTICLES TO VIRUS 
INFECTIOUS UNITS DURING GROWTH AND ADAPTATION, 
J. R. Overman and D. G. - Departments of 
Bacteriology, Duke Univ., Durham, N. C. and 
Univ. of North Carolina, Chapel Hill, N. C. 
Methods developed recently (Sharp, D.G. & 
Overman, J.R., Proc. Soc. Exp. Biol. & Med., 
992409, 1958) allow accurate counting of vac- 
cinia virus particles in crude tissue extracts 
so that these counts reflect the total number 
of vaccinia virus particles present in the tis- 
sue being studied. Comparison of numbers of 
virus particles and infectious units of virus 
has been made during adaptation of calf lymph 
vaccinia to the chorioallantoic egg membrane, 
egg virus to the rabbit skin and egg virus to 
the guinea pig skin. Growth curves of vaccin- 
ia in the egg membrane also have been studied 
by the above methods. Results show that 
there is no demonstrable adaptive process 
when calf lymph is passaged in the egg mem- 
branes. Thus, ratios of particles to infec- 
tious virus vary from 2:1 to 8:1 but without 
any pattern over 9 consecutive passages. 
Definite adaptation occurs, as reflected in 
marked ratio changes, when egg virus is pas- 
sed on rabbit or guinea pig skin. Early pas- 
sages show ratios of particles to infectious 
units of 40:1 or greater, decreasing to 10:1 
or less after 10 passages. Growth curves in 
the egg show that the development of virus 
particles parallels the changes in the number 
of infectious units over a 4 day period. ‘The 
implications of these and other data will be 
discussed. 
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CYTOCHROMES OF C.DIPHTHERIAE. A.M. Pappen- 
heimer, Jr. Biological Laboratories, 
Harvard University, Cambridge, Mass. 

The respiratory enzymes of various 
strains of C.diphtheriae have been studied, 
Extracts from fast-growing wild type strains, 
whether toxigenic and lysogenic (C7B, C4B, 
PW8"P") or nontoxigenic and sensitive (C4,C7) 
show DPNH oxidase and succinoxidase systems 
that are inhibited by cyanide or by COQ. In 
latter case inhibition is relieved by light. 
When examined at -196C (liquid N2), extracts 
from PW8"P" showed sharp absorption bands at 
601, 562 and 549m corresponding to the 
alpha-bands of cytochromes a+a3, b and c. 
Barksdale (unpublished) has shown that the 
Classic slow-growing PW8"di" strain which 
produces high yields of toxin, is derived 
from "P" by mtation. He has found that the 
bacteriophage released after UV irradiation 
of "di" is defective and non-infectious, We 
have found that extracts from PW8"di" at 
-196C show a strong broad major absorption 
peak at 559m with minor peaks at 598.5 and 
519 m. Cytochrome c is absent. The "di" 
strain is but slightly cyanide sensitive and 
is not inhibited at all by CO even at low 02 
tensions. The classic toxin-producing PW8 
“di" strain is therefore a respiratory defec- 
tive strain. Evidence will be presented 
which suggests that cytochrome bj acts as 
terminal oxidase in the "di" strain. 
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s TRANSFER OF ALLERGIC ENCEPHALOMYELITIS IN RATS 
ION, BY MEANS OF IMMUNE LYMPH CELLS. Philip Y. 
s of Paterson. Natl. Inst. of Allergy and Infect. 
d Diseases, Bethesda, Md, and Dept. of Micro- 
* biology, New York University College of 
& Medicine, New York, N.Y. 
° Altho experimental allergic encephalo- 
AC= myelitis ( EAE ) has been transferred by para- 
acts biosis ( J. Immunol. 71: 380, 1953 ), past 
ber attempts to transfer it by immune serum or 
tis- cells failed. Transfer was accomplished in this 
of laboratory by intravenous injection of washed 
rus donor rat immune lymph node cells into rats 
mph previously injected neonatally with normal rat 
ne, splenic cells. The donor cells were obtained 
to from rats 7 or 12 days after injection of 
cin- guinea pig spinal cord in adjuvant. Recipient 
ied rats were sacrificed 6 to 8 days after cell 
transfer. Typical lesions of EAE were present 
in 11 of 17 recipient rats previously injected 
: neonatally with normal splenic cells from the 
C= same donor rats providing the immune lymph 
ut cells transferred. EAE lesions were also pre- 
sent in 6 of 23 recipient rats previously in- 
n jected neonatally with normal splenic cells 
: from rats other than those used as donors of 
AS= the immune lymph cells transferred. Ataxia and 
us hindleg weakness were observed in 5 recipients 
31 subsequently found to have particularly strik- 
in ing EAE lesions. These transfer experiments 
provide evidence for the immunological mech- 
ber anism of this disease. 
The 
be 
2321 
CONCERNING THE INFECTIOUS SEQUENCE OF VACCINIA 
VIRUS IN HELA CELLS. Francis E, #*, Hilda 
Kurtz* and W. Wilbur Ackermann. Dept. of 
Epidemiology | irus Lab., Univ. a Michigan 
ed. School of Public Health, Ann Arbor. 
ains, The developmental sequence of vaccinia virus, 
B as described elsewhere, is sufficiently different 
4,07) from other animal viruses to warrant reexamina- 
a tion in Hela cells under conditions assuring 
In that a single sequence of infection is involved 
cht. and allowing observation closely comparable with 
note other viruses. Optimal conditions for plating 
5 at both suspensions of infected Hela cells and 
virus particles have been established. Strong 
inhibitory effects of neutral red in the tissue 
2 culture system and of temperatures above 35°C, 
i in the embryonate chicken egg have been found. 
: The relative sensitivity of the Hela cell mono- 
the layer and the chorionic membrane of the egg for 
vn measuring virus activity has been determined, 
We The conditions of viral concentration, medium, 
adsorption period and temperature necessary to 
- produce infection in a high proportion of cells 
nl in a monolayer culture were studied. From such 
i” infected cultures, recovery and transmission of 
and the infectious activity following mechanical 
0 disruption of cells have not been achieved during 
8 the early portion of the infectious sequence. 
to However, the later appearance of both intra- 
cellular and extracellular virus has been 
followed as a function of time. These findings, 
i where comparable, are in agreement with those 
described elsewhere. The significance of the 
observations will be considered and in light of 
the synthesis of protein and nucleic acid which 
have also been studied in the same system. 
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LATENT INFECTION OF A MOUSE TUMOR WITH MURINE 
ENCEPHALOMYELITIS VIRUS. Harold E. Pearson 
Baker.* Dep'ts of Public Health 
ogy, Univ. Southern Calif. 
School of Med. and Laboratory Divis., Los 
Angeles County Hosp., Los — Calif. 
Theiler's GD VII strain of murine enceph- 
alomyelitis virus can be tecmetnaA at = sare in tissue 


culture of mouse Proc. Soc. Peer: 
wd. 96r2uT, 1958 "155. 


Biol. and =. 

4-6 days but in- 
Seutheul sdivia Gx Gaamndne Ge a meee 
long as 10 mos. Microscopic examination of 
fresh and stained cover slip cultures did not 


no differences in the fine structure of in- 
fected and noninfected cells except in regard 
to one component. This was a circular or oval, 
electron-dense, cytoplasmic structure, 10-50 mp 
outside diam. with double walls, occurring 


scribed by others (J. Bi 


rte) ks151, 1958) 
e ° 
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PURIFICATION AND PROPERTIES OF C'1-ESTERASE 


INHIBITOR OF HUMAN SERUM. J. Pensky and 
L. R. Levy (intr. by I. H. Lepow). Institute 


of Pathology, Western Reserve Univ. ,Cleveland. 
The procedure of Moll, Sunden and Brown (J. 
Biol. Chem. 233:121, 1958) for purification of ser 
um trypsin inhibitor has been adapted for puri- 
fication of the naturally-occurring serum inhi- 
bitor ofan esterase derivedfrom partially puri- 
fied human C'l(C'l-esterase)(Lepow, Ratnoff, Ro- 
sen and Pillemer, Proc.Soc. Exp. Biol.and Med. 
92:32,1956). The inhibitor (El) was measured by 
its ability to inhibit stoichiometrically and in- 
stantaneously the esterolysis of N-acetyl-L-ty- 
rosine ethyl ester catalyzed by C'l-esterase un- 
der standard conditions (Ratnoff and Lepow, J 
Exp. Med.106:327, 1957). El activity was eluted 
from a Dowex-2 chloride column in the same 
fraction as trypsin inhibitor, but the two activi- 
ties were almost completely dissociated by di- 
alysis, lyophilization and further fractionation. 
El was obtained in 50% yield, purified 100-200- 
fold over serum on a nitrogen basis. This pro- 
duct contained some trypsin inhibitor, plasmin 
inhibitor and plasminogen. El also inhibited the 
esterase eluted from "activated" antigen-anti- 
body aggregates (Lepow, Ratnoff and Pillemer, 
Proc.Soc. Exp. Biol.and Med. 92:11], 1956). It in- 
hibited the C'4-inactivating property of C'l-es- 
terase and of "activated" antigen-antibody agg- 
regates and suppressed the spontaneous activa- 
tion of partially purified C'l to esterase (Lepow, 
Ratnoff and Levy, J. =P: Med.107:451, 1958). De- 
tails of El purification given and some 
of its effects on complement will be discussed. 
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THE NONREACTIVITY OF INFECTIOUS MONONUCLEOSIS 
AGGLUTININS IN RHEUMATOID ARTHRITIS HEMAGGLUTI- 
NATION. Robt. M. Pike and M.L. Schulze (intr. 
by S.E. Sulkin). Dept. of Microbiology, Univ. 
of Texas Southwestern Med. School, Dallas 

The erythrocytes of several species sensi- 
tized with subagglutinating amounts of homo- 
logous rabbit antiserum are agglutinated by a 
factor in the serum of patients with rheumatoid 
arthritis (RA). No agglutination was obtained, 
however, when sheep cells sensitized with 1/3 
minimal agglutinating amount of infectious mono- 
mucleosis (IM) serum were tested against RA sera 
known to give positive reactions in the conven- 
tional sensitized sheep cell and latex fixation 
tests. RA serum not only failed to enhance 
agglutination of sheep cells in IM sera with 
titers ranging from 160 to 40,960 but even show- 
ed a tendency to inhibit. Comparable results 
were obtained with horse and beef erythrocytes. 
Sheep cell stroma sensitized with an excess of 
IM agglutinin did not absorb rheumatoid factor. 
Since serum globulins which fail to react with 
rheumatoid factor may become reactive when al- 
tered by precipitation or by heat, IM agglutin- 
ins were precipitated with NeoSO, and (NHi)o - 
50), and were heated at 63 C for 10 min. but 
still failed to sensitize. Antiserum for the 
"“peef thermostable antigen", prepared by in- 
jecting guinea pigs with boiled beef cells, ex- 
hibited some of the properties of IM serum 
suggesting that the antibodies involved differ 
in some important respect from other erythro- 
cyte agglutinins. 
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ATTEMPTS TO ISOLATE THE BITTNER MILK FACTOR. 
O,J,Plescia, P,Doat™, G.Pontieri*, AsBianco™. 
Inst. of Microbiol., Rutgers Univ. » New Bruns 
wick, NeJe 

Paris R III mouse milk containing the factor 
has been fractionated by sone electrophoresis 
and ultracentrifugation. Because bioassay of 
each fraction would require too many mice and be 
too time-consuming, an immunochemical assay 
through the precipitin reaction has been sought. 
Rabbits were immnized with R III milk to pro- 
duce, if possible, precipitating antibodies 
against the factor. Antisera were absorbed with 
milk and serum of C 57 mice, which do not carry 
the factor, to remove precipitins against anti- 
gens other than the factor and those which might 
be strain-specific. Immunochemical analysis 
showed that such absorbed antisera contained at 
least 1 precipitin which reacted with one of 
the fractions from R III milk. Whether or not 
the factor is carried down in the precipitate is 
being determined by a bioassay on the superna- 
tant of R III milk after precipitation with an 
excess of antiserum. Meanwhile, normal and tumor 
mammary tissue from R III mice has been separat- 
ed by differential centrifugation into nuclear, 
mitochondrial, microsomal, and supernatant frac- 
tions. Except for the nuclear fraction, each 
contained antigens which reacted with rabbit 
anti-R III milk. The tumor tissue supernatant 
fraction possessed an antigen either absent 
from the corresponding normal tissue fraction or 
present in relatively low concentration. The 
relationships of this antigen to the R III milk 
antigen absent from C 57 milk and serum and to 
the Bittner factor are under investigation. 
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THE MECHANISM OF LATENCY IN ROUS SARCOMA VIRUS — 


IMMUNOLO 


(RSV). Alfred M. Prince (intr. by F. L. Black) 
Dept. of Pathology, Yale Univ. School of Med,, — 
New Haven, Connecticut. 

A proportion of tumors induced in chickens 
by small doses of RSV contain no detectable 
virus (W. R. Bryan, etc., J. Nat. Cancer Inst., 
16:317, 1955). This "latency'' appears to’ have 
a cellular basis since cells derived from such 
tumors do not produce virus even after cultiva- 
tion for extended periods in vitra and yet re- 
main resistant to reinfection (A. M. Prince, 
Acta Int. Union Against Cancer, 1958, in press), 

A superficially similar phenomenon has been 
observed following infection of embryonic fibro. 
blasts in vitro. Such infections result in 
highly variable fractions of virus-yielding 
cells. These ratios remain constant during 
continued cultivation. In order to elucidate 
the mechanism of this latency phenomenon, clones 
from infected cultures have been analyzed for 
virus production and for susceptibility to re- 
infection. 

it has been found that all clones from con- 
trol uninfected cultures are susceptible to 
infection. However, although only a minor frac« 
tion of clones from infected cultures yield 
virus, the remainder all appear to be resistant 
to superinfection. The proportion of clones 
producing virus is similar to the proportion of 
cells yielding virus in the mass cultures at the 
time of clonation. 

The stable cell-virus relationship in the 
Rous sarcoma may thus take two qualitatively 
different forms, only one of which is regularly 
productive of infectious virus. 
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THE ANTIGEN-ANTIBODY REACTION IN ANAPHYLAXIS. 
JeJ. Pruzansky* and S. M. Feinberge North- 
western Univ. Med. School, Chicago, Ill. 

An animal sensitized with an adequate amount 
of antibody will undergo lethal anaphylaxis up- 
on the intravenous injection of 10 to 50 times 
the equivalent precipitating dose of antigens 
For reasons which will be discussed, an attempt 
has been made to estimate very roughly the 
kinetics of antigen and antibody combination 
in vivoe Guinea pigs sensitized intravenously 
were injected 20 hours later with from 1 to 10 
precipitating equivalents of the homologous 
antigen. The surviving animals were divided 
into groups and challenged at varying intervals 
with 1.5 MLD of homologous antigen. The reace 
tions to this challenge are a measure of the 
uncombined antibody present at the time. The 
reactions to the initial injection of antigen 
ranged from mild symptoms to death and were 
proportional to the dosage. The time course 
of specific desensitization (antigen-antibody 
combination) was inversely related to the in=- 
itial dose of antigen. Thus, one equivalent 

precipitating dose of antigen produced only 
minor symptoms immediately but was just suffi- 
cient to prevent deatt: upon challenge ) hours 
later and to render animals only slightly sen- 
sitive to challenge after 2) hours. Larger de- 
sensitizing doses were effective in a shorter 
time indicating more rapid antigen-antibody 
combinatione The correlations mentioned above 
suggest that the dosage used in anaphylactic 
challenge does not alone indicate the amount 
of antigen combining with antibody in vivo. 
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IXPERIMENTAL SYNTHETIC AIR POLLUTANTS AND RE- 


SPIRATORY INFECTIONS. J.J. Quilligan, Jr.,R.D. 
Boche* L.S. Romig*and P. Kotin, H.L. Falk® 
College of Medical Evangelists and Univ. of So. 
California, Los Angeles, California. 

C57 Black mice have been exposed to an at- 
mosphere of ozonized gasoline for increasing 
intervals of time following which they were in- 
fected with either the Lee strain of influenza 
virus or bacteria. These animals were compared 
with similarly infected ones maintained in a 
filtered air environment. 

Mice exposed to approximately 2-4 ppm of to- 
tal oxidant for 1-2 months showed changes in 
appearance of fur, weight differences from con- 
trols, and microscopic evidence of pneumonia. 
These changes did not lead to death. Groups of 
exposed and unexposed mice infected with 10-100 
LD50 of virus showed significantly greater le- 
thal effect in the filtered air group. When 
virus was titered in both groups of animals, 
the endpoint was approximately 3 logs higher in 
the filtered air group. In a repeat test no 
difference in LD50 titer occurred with animals 
who had minimal difference in weight change be- 
tween the 2 groups. Other data show the lethal 
effect of 03-gasoline mixtures when bubbled 
through virus suspensions. Another group of 
nice in 03-gasoline for two months spontaneously 
developed large lung abscesses and pneumonia. 
Ten of 70 animals died and Actinobacillus 
lignieresi was recovered. No deaths occurred 





in the control animals. The smog stimlated a 
latent bacterial infection. Aided by Special 
Health Services, U.S.P.H.S. 
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QUANTITATIVE STUDIES OF BOVINE CONGLUTININ. 
Arnold Ransby, Jr., and J. W. Blunt, Jr. (intr. 
by M. A. Leon). Dept. of Surgical Research, 
St. Luke's Hospital, Cleveland. 

Bovine conglutinin reacts with dextrans 
and xylans in the presence of homologous or 
heterologous complement to give quantitative 
precipitin curves characterized by a broad 
equivalence zone and gradual inhibition in 
antigen excess. The conglutinin-dextran 
specific precipitate is dissociated by 
E.D.T.A., concentrated salt solutions, or 
oligosaccharides containing glucose. Quanti- 
tative studies of the inhibition by oligo- 
saccharides suggest that conglutinin is an 
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antibody against a complex polysaccharide 
containing glucose in 1 - 6 like, 1 - 4 like 
and 1 - 3 like linkages. The kinetics of the 
reaction between dextrans and conglutinin 
have been followed by the fixation of com- 
plement. 


593 





Rappaport 


2330 
TRANSFER OF DELAYED COCCIDIOIDIN HYPERSENSITI- 
VITY WITH LEUCOCYTE EXTRACTS IN MAN. F.T. 
Rapaport*, H.S. Lawrence, J.W. Millar*, D. 
Pa) anis*, C.E. Smith*. Departments of 
Medicine and Surgery, New York University 
College of Medicine, and U.S. Naval Medical 
Research Unit One - Naval Biological Labora- 
tory, School of Public Health, University of 
California, Berkeley. 

Delayed coccidioidin hypersensitivity has 
been transferred to human recipients with 
DNAse-treated leucocyte extracts in 23 out of 
27 consecutive attempts. San Joaquin Valley 
residents who were exquisitely sensitive to 
coccidioidin were selected as leucocyte donors. 
The recipients were lifelong residents of the 
Eastern seaboard who did not react to undiluted 
coccidioidin. 

The test for transferred sensitivity was 
performed at skin sites remote from the leuco- 
cyte transfer area. Introduction of antigen 
into transfer sites induced marked sensitivity 
with minute quantities of leucocyte extract. 

Repeated weekly intradermal testing with un- 
diluted coccidioidin alone failed to induce 
sensitivity in 14 out of 15 consecutive 
attempts. Leucocyte extracts from a negative 
donor failed to induce sensitivity in 8 out of 
9 attempts. 

The transfer of coccidioidin hypersensitivi- 
ty generally parallels the results obtained in 
man using leucocyte extracts to transfer 
delayed bacterial hypersensitivity to tubercu- 
lin, streptococcal proteins and diphtheria 
toxoid. 


2331 
CROSS REACTION BETWEEN TWO STRAINS OF TOBACCO 


MOSAIC “Tai verstty of Calttecats Dept. of 
Botany, Uni » Los Angeles 
2h, California. 

An investigation of the cross reactions be- 
tween the common strain (U1) and a mild strain 
(U2) of tobacco mosaic virus was pursued in an 
effort to determine the number of different 
antigenic sites on the virus rod. 
has been generally assumed that strains of TMV 
contain both group and strain antigens, 
no evidence to support this concept was obtain- 
ed in this current study. Rabbit antisera were 
prepared against each strain. Quantitative 
analyses of the precipitin curves obtained with 
these antisera, both before and after heterolo- 
gous absorption, revealed only a single anti- 
genic type associated with each strain. Heter- 
ologous precipitation was the result of a true 
cross reaction between antibodies and antigens 
similar in structure, but not identical to the 


homologous determinants. 
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INACTIVATION OF BACTERIOPHAGE BY LYSOZYME. 
John C. Ribble and Edward W. Hook (intr. by: 

° e 2 0 cine, Johns 
Hopkins Univ. School of Med., Baltimore, Md. 

Crystalline egg-white lysozyme inhibits 

plaque formation by E. coli bacteriophage Ter+, 
apparently by direct action on virus particles. 
Inactivation of phage is influenced by concen- 
tration of lysozyme, time and rature of 
incubation, and molarity and pH of the reaction 
mixtures, In sodium phosphate buffer (0.1 M, 
pH 6.5) at 37°C for 1 hr, lysosyme in a concen- 
tratign of 100-125 pg/ml inactivated 50% of 104 
or 107 phage particles, and 500 pg/ml inacti- 
vated approximately 90%. Inactivation was max- 
imal within 10 min and was not influenced by 
further incubation. The full effect of lysozyme 
was evident at 37°, 2°, and 48°C, but only 
slight inactivation of phage occurred at },° 
or 26°C. Loss of phage infectivity was most 
marked at pH below 7.0 und at molarity below 
0.1. Heating lysozyme at 88°C markedly reduced 
ite enzymatic activity as measured by lysis of 
Micrococcus lysodeikticus but did not influence 
its phage-inactivating property. The capacity 
of lysozyme to inactivate Tér+ phage was abol- 
ished by boiling and was diminished by tryp- 
sinization. The antiphage effect of lysozyme 
can be separated from its enzymatic action and 
may be related to the presence of basic amino 
acids in the lysozyme molecule, 
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MECHANISMS OF ANTIGEN-ANTIBODY REACTIONS UPON 
BLOOD COAGULATION. John Robbins* and Chandler 
A. Stetson. Dept. of Pathology, New York Uni- 
versity College of Med., New York. 

The acceleration of blood clotting produced 
by antigen-antibody interaction has been shown 
to depend on the formation of soluble antigen- 
antibody complexes. Antigen titrations were 
performed with bovine gamma globulin and bavine 
serum albumin, using rabbit antisera. Super- 
nates and precipitates, formed at equivalence 
and in zones of antigen or antibody excess, 
were tested for their coagulation - accelerat- 
ing activity. Supernates taken from the region 
of antigen excess (1.1-20x antigen concentration 
at equivalence) produced marked acceleration of 
clotting when added to normal rabbit blood in 
silicone, but resuspended specific precipitates 
and supernates taken at equivalence or in anti- 
body excess were without activity. Soluble 
antigen-antibody complexes prepared by dissolv- 
ing specific precipitates in excess antigen 
showed some activity. Further studies on the 
role of cellular elements in these reactions 
were performed, using a spectrophotometric de- 
termination of fibrin formation. Soluble anti- 
gen-antibody complexes accelerated fibrin forma- 
tion in cell-rich but not in cell-free plasma, 
indicating that some component of buffy coat 
mediates the effect. 
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IMMUNOELECTROPHORETIC ANALYSIS OF THYROID 
EXTRACTS. Noel R. Rose and Pierre Grabar, 
Department of Bacteriology & Immmology, Uniy- 
ersity of Buffalo, Buffalo, N.Y., and Pasteur 
Institute, Paris, France. 

Immunoelectrophoretic analysis of human 
thyroid extracts was carried out using the 
methods of Grabar and Williams. Two types of 
antisera were employed for immunochemical eyaly. 
ation: a potent antihuman serum horse serum, and 
several human thyroiditis sera containing 
thyroid autoantibodies. Using the human serum 
antiserum three components were revealed in 
thyroid extracts: A-having mobility of serum 
albumin; B-having mobility of B,-globulin but 
apparently giving a reaction of identity with 
component A; and C-having the mobility of serm 
y-globulin and immunochemically distinct from 
the other two components. The autoantibody- 
containing serum precipitated only one com 
ponent, T, in the a@,-globulin area. This anti- 
gen differed immm cally from any antigen 
of human serum but gave a reaction of identity 
with human thyroglobulin prepared by ammonium 
sulfate fractionation. Occasionally two arcs 
were observed with a thyroiditis serum. Both 
developed in the a@,-globulin range. The crests 
of the two arcs wete almost but not quite co- 
incidental. Brief treatment of the thyroid 
extract with diluted chymotrypsin removed the T 
component but left the A component unchanged, 
After boiling for 4 minutes in a dilute 
solution, A largely disappeared but T remained, 
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REPEATED CUTANEOUS ANAPHYLAXIS AT A PASSIVELY 
SENSITIZED SKIN SITE. Leon T, Rosenberg*, 
mn H it and ° 

The Bronx Hospital, New York ue N.Y. 

Repeated cutaneous anaphylaxis is demon- 
strated in guinea pigs after passive intra- 
cutaneous sensitization with a single injec- 
tion of guinea pig antibody to crystalline 
egg albumin. Amounts of antibody ranging 
between 0.01 and 0.3 yg AbN were used for 
sensitization. Reactions were elicited by 
intravenous challenge with antigen in amounts 
ranging tetween 0.1 to 156 yg antigen nitro- 
gen. Either Evans blue or Congo red dye were 
used in second and third challenging injec- 
tions to distinguish the repeated reactions. 

Three strong reactions on consecutive days 
may be elicited at a single skin site with 
appropriate amounts of antigen intravenously. 
Even after a strong initial reaction, the skin 
site may be shown to remain specifically sen- 
sitive to a second challenge with a small 
amount of antigen. With the injection of 
large amounts of antigen subsequent reactivity 
is blocked. Other factors such as local re- 
fractoriness may affect subsequent reactivity. 

The data suggest that within certain limits 
antibody is not inactivated by in vivo combin- 
ation with "excess" antigen. 
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IMMUNE CYTOTOXIC EFFECTS ON HUMAN 
AMNION CELLS, A, Ross*and L H. Lepow. Institute 
of Pathology, Western Reserve Univ., Cleveland. 
Previous work, (e.g., Kalfayan and Kidd,J. Exp. 
Med. 97:145,19 53)suggested that complement is 
the heat-labile factor in normal serum required 
for cytotoxic effects of specific antibodies. Inan 
attempt to define the nature of the normal serum 
factor@) more rigorously and to establish a mod- 
el system for immune cytotoxicity, we are using 
normal human amnion cells as antigen, anti-hu- 
man amnion rabbit serum as antibody (heated 56% 
30min.), and fresh human serum as heat-labile 
factor¢). The metabolism -inhibition test (Salk 
and Ward, Science 126:1338, 1957)is used as one 
criterion of cytotoxicity. With optimal concen- 
trations of antiserum and fresh human serum, 
there is inhibition of acid production at higher 
concentrations of amnion cells than in the pre- 
sence of antiserum and heated human serum (56° 
-30min. )or antiserum or fresh or heated human 
serum alone. Absorption studies have shown 
that the antibody is not directed against Forss- 
man antigen or against human blood group sub- 
stances. It can be absorbed from antiserum by 
human amnion cells with significant reduction 
of cytotoxic effect, The nature of the heat-labile 
factor¢) in normal serum is being studied, sub- 
stituting serum reagents deficient in one or mo- 
re components of complement for fresh human 
serum, Available data concerning the role of 
complement in this system will be presented. 
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DELAYED HYPERSENSITIVITY AND X-IRRADIATION. 

8. B. Salvin and R. F. Gmith*. Rocky Mountain 
Laboretory, Hamilton, Mont. 

Guinea pigs of the Hartley strain were in- 
jected in the footpads with purified diphtheria 
toxoid in Freund adjuvant without mycobacteria. 
Each guinea pig was skin tested but once with 
the specific antigen and bled for antibody de- 
termination. After injection of 1 Lf toxoid, 

& period of delayed hypersensitivity appeared 
between the fourth and eleventh days to be 
followed by Arthus reactions and the appear- 
ance of circulating antibody (> .001 units 
antitoxin per ml). ‘Total body irradiation of 
200 to 300r administered about 16 hours before 
sensitization caused the period of delayed 
hypersensitivity to persist to the 19th to 
alist day postsensitization in the absence of 
circulating antibody. When 300r irradiation 
was administered 18 hours after sensitization, 
delayed hypersensitivity lasted for a normal 
period and circulating antibody was first de- 
tected at the usual 12 to 14 days after sensi- 
tization. X-ray inhibition of circulating 
antibody and the apparent prolongation of de- 
layed hypersensitivity were used to study delayed 
hypersensitivity and the anamnestic response. 
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PHYSICO-CHEMICAL CHARACTERIZATION OF 
PROPERDIN. M. D. Schoenberg*, R. J.Wedgwood, 
and E. W. Todd*. Institute of Pathology, 
Western Reserve Univ., Cleveland. 

Properdin, purified 2500-fold and containing 
about 1000 units/mg N by the zymosan assay, 
was prepared from human serum by adsorption 
to and elution from zymosan (Pillemer etal, J. 
Exp. Med. 103:1, 1956; Todd and Pillemer, Fed. 
Proc.17:537, 1958). A typi¢g] protein absorption 
spectrum was obtained (Ej.,,=14.8 at 280 mu). 
At a concentration of 600 units/ml, properdin 
contained no detectable phosphorus, 0.27mg lip- 
id/ml and 0.20-0.25 mg glucose/ml after acid 
hydrolysis. Electrophoretic analysis in pH 8.6 
barbital buffer, ionic strength 0.l showed a maj- 
or peak (90-94%) with mobility oy up 2)-globu- 
lins and a second peak (6-10%) corresponding to 
(2-globulins. Ultracentrifugal analysis reveal- 
ed 4 components with concentration-dependent 
sedimentation constants of about 6, 9,12, and 18S. 
At least 60% of the total area was represented 
by the 6and 9S components. Properdin activity, 
both by the zymosan and bactericidal assays, 
was associated primarily with the fastest sedi- 
menting component. These findings will be dis- 
cussed in relation to the studies of Deutsch e 
al(J. Immunol. 56:183, 1947) on purified human) 
( B 2)-globulins and the dissociation behavior of 
human serum macroglobulins (Deutsch and 
Morton, Science 125:600, 1957) and of properdin 
(Pillemer, Ann.N.Y. Acad.Sci. 66:233,1956; 
Isliker, personal communication). 








2339 


IMMUNOLOGICAL STUDIES ON A TOXIC CELLULAR COM- 
PONENT OF GROUP A STRE OCCI. John H. Schwab 
and William J. Cromartie. Depts. o: ol- 
ogy » University of North Carolina, 
Chapel Hill. 

A previous commnication (Schwab and Cro- 
martie, J.Bact. 74:673,1957) has described a 
chronic remittent mltinodular lesion in the 
skin of rabbits produced with a single in- 
jection of a sterile extract of sonic disrupted 
Group A streptococcal cells. The active com- 
ponent has been isolated and shown to be a 
macromolecular complex of the group-specific C 
polysaccharide and protein (Schwab, Cromartie, 
and Roberson, Je o Med. 10943, 1959). 
Rabbits were hype d with pepsin-treated 
whole cell vaccine, to yield a high anti-C 
titer. Following intradermal injection of the 
toxic material, these animals developed a single 
small lesion at the site of injection in con- 
trast to the extensive mltinodular lesion ob- 
served in the control animals, indicating that 
this procedure produced a degree of immnity. 
These studies were accompanied by comparative 
histological examination of the lesions, which 
will be illustrated. Gel-diffusion studies 
indicated the serum of these animals contained 
at least 3 anti-streptococcal antibodies. Quan- 
titative determination of the antibody reacting 
with purified C polysaccharide was compared 
with relative resistance of the immunised ani- 
mal. Data will also be presented on in vitro 
neutralisation of the purified toxic material 
with absorbed serum specific for C polysaccha- 
ride. 
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QUANTITATIVE COAGULATION STUDIES ON THE INTER- 
ACTION OF FIBRINOLYSIN AND PLASMA. Sandor S. 
Shapiro (intr. by George A. Hottle). National 
Institutes of Health, Bethesda, Maryland. 
Defective blood coagulation has been ob- 
served in vivo and in vitro in the presence of 
fibrinolytic activity. Studies by Lewis et al 
(J. Clin. Inv. 28:1507, 1949), Ratnoff (J. Clin. 
Inv. 32:473, 1953), and Sherry et al (J. Clin. 
Inv. 33:1303, 1956) suggest that although fi- 
brinolysin inactivates many coagulation factors, 
its major effects are on Factor V and perhaps, 
fibrinogen. It seemed possible to develop suit- 
able conditions for an assay of fibrinolysin 
based on the inactivation of one or more coagu- 
lation facteurs. Studies were undertaken to 
quantitate the effect of fibrinolysin on the 
prothrombin conversion mechanism and the subse- 
quent thrombin-fibrinogen reaction. It was 
found that fibrinolysin incubation prolongs the 
one-stage prothrombin time and the thrombin 
time of fresh plasma. These effects are depend- 
ent upon both concentration of fibrinolysin and 
period of incubation, and are quite marked in 
15 minutes. The lengthening of the one-stage 
prothrombin time is not entirely corrected by 
the addition of fresh fibrinogen immediately 
prior to the test. "Two-stage prothrombin" de- 
terminations are also considerably decreased 
and are only slightly improved by the addition 
of “prothrombin-free" bovine serum to the reac- 
tion mixture. These studies, as well as others 
dealing with optimal conditions and rates of im 
activation for the fibrinolysin-plasma reaction 


will be reported gnd the mechanism of these 
phenomena discuséed. 
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STAPHYLOCOCCUS AUREUS IN HUMAN CELLS IN TISSUE 
CULTURE. INFLUENCE OF SERUM FACTORS. Charles 
C, Shepard. U.S, Public Health Service, CDc, 
Montgomery, Ala. 

When incorporated into the tissue culture 
medium, the sera of different animal species 
selectively promote the uptake of different 
bacterial species by Hela cells in monolayer. 
For example, dog serum has activity for 
Pasteurella tularense, horse serum for tubercle 

> amd guinea pig or chicken serum for 
brucella, When the chicken serum is modified 
by heating it has much greater activity for 
brucella, and its spectrum is broadened to the 
other species named and to SECS coer 
aureus. The subsequent intrace growth of 
staphylococci does not occur at maximal rates, 
however, unless (a) the staphylococci are 
diluted in broth instead of saline, and (b)the 
chicken serum is first absorbed with staphylo- 
cocci, Such absorption decreases the amount of 
phagocytosis but increases the rate of subse- 
quent intracellular growth, The absorption may 
be performed equally well with homologous or 
heterologous strains of staphylococci or with 
zymosan, After absorption with staphylococci 
the chicken serum no longer has much activity 
for promoting uptake of P. tularense, brucella, 
and tubercle bacilli, Absorption with 
staphylococci lowers the activity of dog serum 
for P. tularense, and that of guinea pig serum 
for brucelia. antibody-like substance 
whose reactivity extends to both gram-positive 
and gram-negative bacteria is thus implicated, 
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STUDIES ON THE THYROID AUTOANTIBODY. Sidney | TAN 
Shulman* and Ernest Witebsky. Depart: | PLAN 
Bacteriology & Immunology, University of | fave 
Buffalo School of Medicine, Buffalo, N. Y, cise 

It has been claimed that human individuals T 
suffering from chronic thyroiditis (associatej | anim 
with circulating antibodies against thyroid) § lymp 
show an elevated y-globulin level in the serm ad. 
electrophoretic pattern, and that this ind acco 
that such an antibody is in fact a y-globulin, § cies 
A group of sera have been examined by means of § in t 
filter paper electrophoresis, and the results § low! 
compared to a group of normal values obtained § thet 
in this Laboratory by the same technic. Of 3 § sust 
sera, 10 showed an elevated (beyond 2 standarj § eith 
deviations) y-globulin, whereas 6 showed ele- § cell 
vated B-globulin, 17 a,-globulin, and 10 q.= § ing 
globulin. Thus, only”27% of these cases” § to & 
showed a y-globulin elevation. In contrast, d— Ouch 
14 sera from patients with Hashimoto's thyroié® Coos 





itis (none of them showing circulating antiboij— ant: 
8 showed a rise in y-globulin, 5 po Baap y @ 
and none for B- or a,-globulin. » the elic 
body per se must be beudied. In one case, rec: 
a sufficient supply of serum made this possibkg net: 
optical electrophoresis, before and after ab- § imm 
sorption with the optimal amount of thyrogloby® ant: 
lin, proved the antibody to be a y-globulin, ed, 
These and other characteristics will be furthe® that 
discussed, including ultracentrifugation and int 
diffusion, as well as the comparison of human § ed 
and rabbit autoantibodies. (Supported in parti ere 
a research grant, C2357, from the Natl. Cancer™ the 


Inst., Natl. Insts. of Health PHS.) by - 
2343 2345 
EFFECT OF LATENT DENGUE INFECTION ON SUPERINFELE CON 
TION WITH POLIO AND INFLUENZA VIRUSES. M, M, — CUR 
Sigel, A. R. Beasley*, W. Lichter* and Si 
Waddell*. Univ. of Miami School of Medicine, — & 
Coral Gables. Val 

Dengue virus - Trinidad strain 1751 - is D. 


capable of multiplication in and persistent 
infection of several types of tissue cultures § 1% 
including monkey kidney, human fetal kidney ani 
KB cells. aaa multiplication is not eccor 
panied by cytopathogenic (CP) changes. Such 
changes may be observed under certain conditi 
but the nature of these has not yet been defitr 
ed. Investigations on the propagation of this 
virus in KB cells have included studies on the 
superinfection of dengue-infected cultures 
polio and influenza viruses. The presence of 
dengue virus caused suppression of growth of 
poliovirus as well as retardation of CP c 
caused by the latter virus. There was no inter 
ference, however, with the effects of influenz 
PR8 virus which undergoes an "incomplete" cycle 
of multiplication in these cells. (An incomplete 
reproductive cycle of PR8 virus in Hela cells 
has previously been reported by Henle, Girardi 
and Henle, 101:25, 1955) The rate 
and extent of cell destruction and the produc 
tion of hemagglutinin by this influenza virus 
were the same in cultures previously infected 
with dengue virus as in control cultures. 
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{ANSFER OF ANTIBODY SYNTHESIS BY HETEROTRANS- 
and 


PLANTS. M, S, Silverman *, U.S, 
favel Radiological Defense Laboratory San Fran- 
ciscos California, 

The transfer of antibody synthesis between 
animals within a species by transplantetion of 
lymphoid tissue has been frequently demonstrat- 
ed, However, it has never been successfully 
accomplished between members of different spe- 
cies, In studies of the immumological reaction 
jn the death of lethally X-irradiated mice fol- 
lowing injection with rat spleen, it was found 
that such a transfer could be done, Spleen cell 
suspensions from rats hyperimmunized ageinst 
either or sheep red blood 
cells continued to produce antibodies after be- 
ing injected into LAf) mice previously exposed 
to 870r (ID109) X redietion, By use of the 
Quchterloney double diffusion ager technic and 











Coomb's test, it was shown that the specific 
antibody circulating in the mouse serum was rat 
y globulin, An anamnestic reaction could be 
elicited by injection of the antigen into the 
recipient mouse, The lack of specific aggluti- 
netion in sere from normal mice injected with 
immnized rat spleen indicated that neither 
antigen nor pre-formed antibody were transferr- 
ed, Spleen cells disrupted by freezing and 

did not produce antibodies when injected 
into non-irradiated mice, These factors, coupl- 
ed with the fact that lethally irradiated mice 
are incapable of synthesizing antibodies, fur- 
ther indicate that the antibodies were produced 
by the transferred cells, 


CURVES TO A PRECIPITIN FORM. Arthur M. 
Silverstein and Robert Feinberg (intr. by Elmer 
L. Becker). Armed Forces Inst. of Pathology and 
Walter Reed Army Inst. of Research, Washington, 
D.C. 

We have examined the effect of conditions of 
low ionic strength and low pH upon the specific 
precipitation of a number of horse anti-protein 
pseudoglobulin fractions, including anti-egg al- 
bumin, anti-human serum albumin, and anti-human 
@mma globulin. With the exception of one anti- 
human serum albumin fraction, the classical floo 
culation curve was transformed into a precipitin 
shaped curve at pH 5.8 and essentially zero 
ionic strength. At this pH, the change was con- 
tinuous with decreasing salt concentration, 
starting at about p = 0.025 with a broadening 
of the equivalence zone. ‘The antibody excess 
Prezone was gradually lost, while precipitate 
formed further into the zone of antigen excess. 
At about p = 0.0025 the change to the precipitin 
form of the curve was essentially complete. 
Several antisera also showed varying amounts 
of additional precipitate at equivalence, sug- 
gesting that " cipitating"” antibody (or 
"soluble complex") is precipitated under these 
conditions. This additional antibody, as well 
as that precipitated in the zone of antibody 
excess, was soluble in excess antigen. Prelimi- 
nary results indicate that horse anti-diphtheria 
toxin responds similarly under these conditions. 
the antibody excess zone of solubility complete- 
ly disappears, and with at least one antitoxin 

obulin tested, additional "nonprecipi- 
Being cnttieess was also carried ion. - 
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THE EFFECT OF REPEATED PLASMAPHERESIS ON THE 
PERSISTENCE OF HUMAN PERTUSSIS AGGLUTININS. 


Joseph Smolens, sees B, ree » Joseph Stokes*, 
an ry N. 0 ° n's Hospital or 
Philadelphia (Department of Pediatrics, School 
of Medicine, Univ. of Pennsylvania). 

This report is concerned with the persistence 

of pertussis agglutinins in two groups of donors 
included in our presentation to this Society in 
1956. Starting in April 1955, these men were 
subjected to plasmapheresis alone on their first 
three biweekly visits. On their fourth, fifth, 
and sixth visits, in addition to plasmapheresis, 
they received injections of pertussis vaccine. 
From the seventh to the 26th visits only plasma- 
pheresis was done. Two hundred ml of plasma 
were retained at each visit. Thereafter, the 
men returned at eight week intervals when 20 ml 
blood samples were taken until December 1958. 
Pertussis agglutinin titers were determined on 
either serum or plasma. The results thus far 
show that the agglutinins remain at peak levels 
for a period of about 140 weeks following the 
final antigen injection. At this point, the 
titers started to drop and at 165 weeks, the 
agglutinins had decreased 75-90 per cent. Bi- 
weekly plasmapheresis of these groups have been 
started again in order to determine whether any 
rise in agglutinins occurs. These data will be 
reported in detail. 
(This study was supported by a research grant 
E-1191 from the National Institute of Allergy 
and Infectious Diseases of the National Insti- 
tutes of Health). 
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DIMINISHED RENAL PHOSPHATASE ACTIVITY IN ENDO- 
TOXIN SHOCK. Wesley W. Spink and Mary Jean 
Landeryou*. Dept. of Med., Univ. Huosp., 
Minneapolis. 

The introduction of endotoxin causes prompt 
vasoconstriction (Hinshaw and Bradley, Am. J. 
Physiol. 189:329, 1957) resulting in ischemia, 
anoxia, renal failure, and morphologic changes. 
The initial functional changes caused by endo- 
toxin have been correlated with a prompt rise 
in the serum glutamic oxalacetic transaminase 
activity (Lancet, In Press), reflecting tissue 
injury. Employing a modified Gomori stain, an 
abundance of alkaline phosphatase could be 
demonstrated in normal kidneys, especially in 
the region of the convoluted tubules. In human 
patients having fatal infections tubular dys- 
function and damage was correlated with a de- 
crease in phosphatase activity. Comparative 
studies were also carried out in the kidneys 
of mice, rats, guinea pigs, rabbits and dogs 
following the injection of E. coli endotoxin, 
and a similar correlation was observed. 
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BLOOD-GROUP O(H) CROSS-REACTIVE CARDIAC GLYCO- 
SIDES AND ANTIBIOTICS. Georg F, Springer, Peter 
WalLisgson” and Hane W. Rushius . Wm, Pepper 
b., Univ. of Pennsylvania, Phila. and Wyeth 
Inst., Radnor, Pa. 

In studies with heterologous eel antiserum, 
3~O-methyl-D-fucose (D-digitalose) was found to 
be more active than |-fucose. Methylation or re- 
duction of D-digitalose at C-2 does not Jecrease 
activity. Cardiac glycosides cont. ~linked 
terminal D-digi 
are 1 to 3 times as active aset-methyl-L-fuco- 
pyranoside (mol.wt.basis). Glycosides containing 
non terminal Q-digitalose become active by remr 
al of terminal sugar(s), e.g. inactive digitali- 
num verum-pactive strospesid. The )}-digitalose 
containing antibiotic chartreusin is 4 times as 
active as&-methyl-L-fucoside. These results are 
un cted in view of the findings of Watkins 
and Morgan (Nature 169,825,1952) and the postu- 
lates for fucose activity of Kuhn and Osman 
(Z,physiol.Chem.303,1,1956). 2-O-methyl-Q-fucose 
is only slightly active; )-fucosamine, )-fucose 
d-and 5 -methyl-D-fucoside and 3-deoxy-D-fucose 
are inactive. L-series activity is preserved by 
methylation at C-2 ami C-3, abolished by methyl- 
ation at C-4 ani C-5, 2-O-methyl-L-fucose, 2- 
deoxy-L-fucose are highly active, L-fucosone 
slightly active; 3~deoxy-L-fucose fs inactive. 
Numerous isomeric and other compounds are in- 
active. Related results obtained with Lotus 
tetragonolobus agglutinins, against which 
angustmycin was active, will be discussed. 
(Prof. T. Reichstein donated cardiac glycosides, 
Aided in part by Natl. Sci. Fouhd.). 
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THE ROLE OF FREE CARBOXYL GROUPS OF BSA IN 
THE INTERACTION WITH ITS ANTIBODIES. J. Sri 
Ram* and Paul H. Maurer, Dept. of Pathology, Univ. 
of Pittsburgh School of Med. ,Pittsburgh, Pa. 

Studies on the role of electrostatic attractions in the 
interaction between bovine serum albumin (BSA) and 
its antibodies have been underway in our laboratories 
for the last few years. Precipitin studies with the N- 
acetylated, guanidinated, deaminated and O-acety- 
lated derivatives of BSA revealed that neither the 
amino nor the phenolic groups of BSA could be assigned 
any major role in this interaction. Studies on the 
effect of methylation of BSA on this interaction will be 
presented in this report. Decrease in the number of 
free carboxyl groups of the antigen by methylation re- 
sulted in a parallel decrease in the precipitin reaction. 
A derivative in which over 50% of the carboxyl groups 
were modified did not precipitate at all with anti BSA, 
but did react with the antibodies to give soluble com- 
plexes, as was shown by complement fixation and 
passive cutaneous anaphylaxis tests. When methylated 
BSA was deesterified by incubation in alkaline media 
and reacted with anti BSA, it was found that the pre- 
cipitin reaction reappeared to the extent of 60% of the 
homologous reaction. It would thus appear that the 
free carboxyl groups of BSA may not be involved in the 
primary reaction with its antibodies, but are essential 
for precipitation. These findings will be discussed in 
terms of current theories on the mechanism of antigen- 
antibody interaction. 
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EFFECT OF GRAM-NEGATIVE ENDOTOXIN ON SUSCEPT]. 
BILITY TO SNAKE VENOMS. Edward V. Staabs 
Richard M. Condie# and . of 
ota, apo. ° 

It has been postulated that snake venoms (sy) 
possess similarities in reactions produced to 
those produced by gram-negative endotoxins, 
Studies by Peck et al ('31) suggested prior 
treatment with SV (Agkistrodon piscivorus) pre. 
vented local Shwartzman reaction. Present stuly 
was undertaken to determine effect of endotox. 
ins on reactions of rabbits to snake venom and 
snake venom on reactions of rabbits to endotoz. 
in. SV did not prepars or provoke generalized 
Shwartaman reaction produced with E. coli endo 
toxin. SV did not produce fever curve like 
that obtained with endotoxin and did not pro- 
duce alterations in circulating leukocytes like 
those produced with endotoxin. In attempting 
to study whether SV could provoke or prepare 
for gman reaction, it was 
observed that prior intravenous injections of 
endotoxin enhanced markedly the lethal effect 
of snake venom. This enhanced susceptibility to 
SV lasted 5 days. Similarly, prior injection of 
SV enhanced susceptibility to lethal effect of 
endotoxin--an effect lasting only a few hours, 
Zymosan had no effect on susceptibility to SV, 
but intravenous injections of colloidal thorim 
dioxide enhanced susceptibility of rabbits to 
lethal action of SV. It is postulated that 
reticuloendothelial system plays a role in de- 
fense against both endotoxin and snake venom 
even though biological effects of these toxic 
compounds are grossly different. Aided by USPS, 
American Heart and Minnesota Heart Assoc’ tions, 


2351 
COMPARISON OF VARIOUS TECHNICS FOR DETECTION OF 
PLATELET ISO-ANTIBODIES. Mario Stefanini and 
Rose Mele*. Stanton Memorial Laboratories, 
St. Elizabeth Hospital, Boston, Massachusetts. 
408 serums of patients were examined fer ise 
antibodies by warm and cold agglutination, preci- 
pitation,complement fixation, Kissmeyer's tech- 
nics, human antiglobulin consumption test and 
mixed agglutination, Serums were from 27 cases 
of acute and 32 cases of chronic idiopathic 
thrombocytopenic purpura, 54 of maltiple trans- 
fusions, 69 of metastatic malignancies,16 of cel- 
lagen diseases, 113 ef parenchymal liver dises- 
se,40 of viral infection,50 post-immmization 
patients and 5 cases ef dysproteinemia, Results 
ef the various technics were compared and corre 
lated by an in vivo test in the rabbit, a modi- 
fication ef a method previously described, 
Conclusions: (a) platelet iso-antibodies may be 
demonstrated in a number of cases ef idiopathic 
thrombocytopenic purpura,mltiple transfusions, 
metastatic malignancies and collagen diseases 
by all methods employed; (b) cold agglutinins, 
probably insignificant as indicatien of an imm- 
ne mechanism against platelets, may be found in 
parenchymal liver diseases, post—immmizatien 
states and dyspreteinemia; (¢) agglutination is 
perhaps a less specific technic that the others 
employed and most likely te produce non specific 
results(Aided by grant-in-aid from USPHS). 
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IMMUNOLOGY 


3352 
EFFECT OF POLYLYSINE ON IMMUNE 


Mount Sinai Hosp,, and Mount Sinai Med, Res, 
Fndn,, Chicago, Illinois, 

In view of the ability of basic polyamino 
acids to agglutinate red cells and increase 

gocytic activity of leukocytes in vitro, poly- 
SS was administered to mice Siralfeous— 
ly immumized with heterologous red cells 
(sheep, chicken) in order to study possible 
effects of this compound on levels of hemo- 
antibodies, On alternate days mice received a 
total of 6 intraperitoneal injections of 0,1 ml 
of 0.1% RBC, and on each preceding day in 
the experimental group 0,3 ml of 0,1% poly- 
lysine (chain length approx, 16) or saline in 
the control group, No untoward effects re- 
sulted from the polylysine doses of 15-20 mg, / 

(lethal dose, 100-150 mg, /kg.). 7 days 

after the last tion hemoantibodies were de- 
termined, Polylysine treated animals of 4 
strains (C3H, DBA, BALB/c, C57BL) ex- 
hibited lower levels of hemoantibodies, es- 
pecially hemolysin, Male DBA and C3H mice 
were more strongly affected than females, In 
vitro treatment of red cells with polylysine 
id not interfere with their ability to produce 
hemoantibodies, as compared with untreated 
red cells, Splenic weights were not changedin 
polylysine-injected mice and preliminary his- 
tologic studies gave no evidence for any effect 
of the compound on lymphatic tissues, (Sup- 
ported in part by a grant (C-1113) from the 
NCI, NIH.) 
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QUANTITATIVE ASPECTS OF THE ANTIBODY RESPONSE 

10 INFLUENZA VIRUS. K. M. Stevens and H. C. 

Pie *. Merck Institute for Therapeutic 
search, West Point, Pennsylvania. 

The antigen dose-antibody response relation- 
ship has been reported (Stevens, J.Immunol. 76: 
187, 19563 J. - 55:489, 1957) to follow the 
form Kyel/2 = Ab where K, is a constant, c is 
the concentration of antigen, n is a constant 
averaging 1.9 for protein antigens and Ab is 
the maximum concentration of serum antibody. 
However, the study by Hirst et al. (J. Bep tea. 
75:495, 1942) of the hemagglutinating anti- 
body response to influenza virus in man indi- 
cated an n value of 3.8 to 4.0. To study this 
further, egg grown PRS virus was concentrated 
by a modification of the method of Moyer et al. 
(Science, 112:459, 1950). White Leghorn chick- 
ens in groups of 5 were injected intraperiton- 
eally with 7 ml of saline containing one of 
the following doses of virus, expressed in 
units/Kg:2.5 x 107, 2.5 x 10+ and 2.5 x 102. 
The birds were bled 1 week later and antibody 
determined. The geometric mean hemaglutination 
inhibition titers, after correction for non- 
specific inhibition, were 115, 420 and 1571 
respectively. ‘These results yield an n value 
of 1.8. Recently Hilleman et al. (J-A-M.A. 
166:1134, 1958) have measured the antibody 
Tesponse to Asian influenza vaccine in man and 
their data yield an n value of 2.0 when 250- 
1000 CCA units were given. 
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PURIFICATION AND PROPERTIES OF ERYTHROGENIC 
TOXIN B OF GROUP A HEMOLYTIC STREPTOCOCCI. 
Aaron H. Stock and Raymond J. Lynn*. Dept. 
of Microbiology, Univ. Pittsburgh, Pittsburgh, 
Pa. 

Depending on the strain and medium, group 
A streptococci grown in broth cultures may 
elaborate many extracellular products including 
erythrogenic toxins A and B. The present 
report pertains to the purification and pro- 
perties of toxin B of 3 strains of group A 
streptococci. As there is no standard B toxin, 
the erythrogenic activity of filtrates of cul- 
tures was compared with the activity of a 
standard toxin of the A type. The filtrates 
had the equivalent of 5,000 to 10,000 skin test 
doses/ml. and could be concentrated 1000-fold 
in volume by salting out and dialysis. The 
activity of the B toxin appeared to be asso- 
ciated with the proteins precipitable by tri- 
chloracetic acid. The migration of the toxin 
and the streptococcal proteins was compared by 
electrochromatography. The antigenic proper- 
ties of the concentrates were studied by 
various immunologic technics. While toxin A 
could be identified by toxin-neutralization 
and the flocculation test, toxin B could only 
be identified by toxin-neutralization. No 
lethai effects were observed when rabbits and 
mice were injected intr ly with 
trated B toxin, a result similar to that 
obtained with A toxin. 
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USE OF MONKEY KIDNEY CELLS PRESERVED BY FREEZING 
FOR PROPAGATION AND ASSAY OF VIRUSES. C.S. 





erman e OY 1H. r) 
Research Center of Mich., Parke, Davis & Co., 
and Wayne State Univ. College of Med., Detroit 
Recent descriptions of the preservation of 
human and animal cell strains at low tempera~ 
tures (Stulberg, et al., Proe.Soc.Exp.Biol.Med. 
97: 355, 1958; Swim, et al., Cancer = T8711, 
1958) prompted us to determine whether monkey 
kidney cells could be similarly preserved, and 
to ascertain the effects of freezing on their 
susceptibility to viruses. Cells of freshly 
trypsinized kidney and of primary cultures, sus- 
pended in Eagle's basal medium, 15% calf serum, 
and 5% glycerol, were frozen slowly and stored 
at -70° C. After rapid thawing, cultures were 
prepared employing Eagle's medium with 5% calf 
serum and incubated in ig Tubes and 50 m 
plates prepared with 10’ or 06 thawed cells 
respectively, yielded monolayers in 8-10 days 
with cells originating from trypsinized kidney, 
and in 2-3 days with cells derived from primary 
cultures. In these, cytologic response or 
plaque morphology due to polioviruses, ECHO, 
Coxsackie, measles, herpes, influenza, CA, JH, 
2060, and adenoviruses, as well as assays by 
tube titrations or plaque counts, were compared 
to unfrozen cells. Cells preserved by freez- 
ing proved to be equally as sensitive to these 
viruses as unfrozen cells. Moreover, isolations 
of ECHO 9, Coxsackie A9, B5, and polioviruses 
from stools or CSF were made with equal facility 
in either type of culture. 








Subrahmanyam 
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ANTIGENICITY IN RABBITS OF POLYMERS OF L- 
GLUTAMIC ACID AND L-LYSINE. D. Subrahmanyam’ 
and P. , Dept. of Pathology, Univ. of 
Pittsburgh School of Med. , Pittsburgh 13, Pa. 

Rabbits were immunized with poly L-glutamic acid, 
poly L-lysine of different molecular weights and a co- 
polymer of L-glutamic acid and L-lysine (6:4) (I). No 
antibodies against the polymer of single amino acids 
could be detected in the antisera by various immuno- 
chemical techniques. A weak, precipitating antibody, 
as revealed by diffusion tests in Preer tubes and 
Ouchterlony plates, was formed in the antiserum 
against (|). There was sufficient antibody in some of 
the sera which could be determined quantitatively by 
the precipitin reaction. Passive cutaneous anaphyl- 
axis (PCA) studies in guinea pigs indicated that the 
antibody against | does not cross react with either poly 
L-glutamic acid, poly L-lysine or a copolymer con- 
taining L-glutamic acid and L-lysine in different pro- 
portions (7:3). Quantitative complement fixation 
tests as well as PCA studies revealed that the antibody' 
does not react with 7:3 copolymer and another 6:4 co- 
polymer(Il) of glutamic acid and lysine prepared under 
different conditions than |. However, a copolymer 
having L-glutamic acid and L-lysine in equal propor- 
tions (5:5) exhibits cross reaction with the antibody 
against |. Tobacco Mosaie Virus (TMV) and TMV- 
protein were the only unrelated proteins tested which 
inhibited the PCA reaction in guinea pigs with |-anti 
| system. TMV-protein alone neither fixed complement 


when ceacted with, ont] | pe inhibited the complement 
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TYPE I POLIOVIRUS PLAQUE INGIBITOR IN CERTAIN 
HORSE SERA. K. K. Takemoto” and K. Habel, 
National Institutes of Health, Bethesda, Md. 
The addition of horse serum to overlay 
medium at a concentration of 2% was found to 


Serum 
from 2 of 9 horses contained the "inhibitor" 


which delayed appearance of plaques by 24 to 
48 hours. 


serum factor responsible for 
this phenomenon is stable to heat (56° C. for 
30 min.), non-dialyzable, and does not 
neutralize virus. Plaque formation by Types 
2 and 3 poliovirus, Coxsackie AQ, and 
vaccinia virus was unaffected by the 
inhibitor." 








IMMUNOLOGY 
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A CRITERION OF HOMOGENEITY IN RADIOACTIVELY 
LABELED ANTIGENS. D. W. 0. 
and A. . ° es Ve 0 4 
In @ separation curtain electrophoresis 
7131 labeled crys bovine serum 4 
more than 96% of the eluted radioactivity was 
found in a single sharp peak. Within the peak, 
the ratio of the counts to pgs protein was 
higher in the more rapidly moving fractions, 
Results obtained with a mixture of labeled and 
unlabeled BSA indicated that the physicocheni- 
cal inhomogeneity was probably a result of the 
labeling process. In order to determine the 
degree of immmological homogeneity of the Ill 
BSA obtained from the curtain 90% of the radio. 
activity of an aliquot was precipitated by the 
addition of antiserum. Free antibody and sol. 
uble complexes were removed by precipitation 


with (NHj,)oS0,. The approximately 5% of radio. 
activity in the supernatant was dia- 
lysed and 


compared. in antiserum precipitation 
tests with the I 


tain. The precipitation curves were identica] 
except for a 36 reduction in the sextant gam 
cipitable radioactivity of the I+/+ BSA remain. 
ing from the partial precipitation. The iden- 
tity of the specific activities of the two pre- 
parations indicates that antibody did not se- 
lectively combine with lightly labeled antigen, 
The results also indicate that the radioactivity 
attached to contaminants less antigenic and 
more antigenic than BSA was less than 0.2% and 
3% respectively. A more certain quantitation of 
contaminant activity requires similar tests 
with a number of different antisera. 
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ON THE ROLE OF NUCLEIC ACIDS IN VIRUS 
SYNTHESIS. I. Tamm and S. Osterhout*. 
Rockefeller Inst., New York City. 

Several viruses contain RNA, others DNA, 
but none is known to contain both. It appears 
that the nucleic acid of the virus particle 
initiates synthesis of new virus in the 
susceptible host cell. The present study is 
concerned with the question whether only one 
type of nucleic acid is involved in virus syn- 
thesis or whether host nucleic acid of the 
heterologous type also plays a role. Ribo- 
nuclease inhibits miltiplication of RNA- 
containing influenza A virus in the chorio- 
allantoic membrane (CAM) (Le Clerc, Nature, 177: 
578, 1956), as also does 5,6-dichloro-1-B-D- 
ribofuranosylbenzimidazole (DRB), an inhibitor 
of RNA synthesis (Tamm, in "Strategy of Chemo- 
therapy", ed. Cowan and Rowatt, pp. 178-211, 
1958). The effects of ribonuclease and DRB on 
the multiplication of vaccinia virus and type 
4 adenovirus, both of which contain DNA, were 
investigated. Ribonuclease inhibited vaccinia 
and influenza B virus multiplication to a 
similar degree in the CAM in vitro, and both 
viruses were equally sensitive to the inhib- 
itory effect of DRB. Adenovirus does’ not 
miltiply in the CAM and the cells used, i.é. 
monkey kidney, do not appear to be permeable 
to ribonuclease because the enzyme had no ef- 
fect on influenza B virus miltiplication in 
these cells. However, DRB was equally inhib- 
itory for adenovirus and influenza B in monkey 
kidney cells. The results suggest that host 
cell RNA plays a definite role in the miti- 
plication of certain viruses which contain Di. 
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MMUNOLOGY 


INACTIVATION OF HUMAN C'3 BY HYDRAZINE 
AND AMMONIA. A. B. Taylor and M. A. Leon. 
Dept. of Surgical Research, Saint Luke's 
Hospital, Cleveland. 

The lysis of the intermediate complex 
BAC') 4.2 in the absence of Ca** and Mg** has 
been found to require a serum factor which is 
readily inactivated by hydrazine and by 
amonia. The inactivating process is kinetic- 
ally of the first order with respect to the 
factor and approximately first order with re- 
spect to the free, non-ionized base. Activa~- 
tion energies have been determined and the 
effect of pH investigated. The reaction has 
been shown to exhibit no Ca** or Mg** require- 
ments and to be kinetically independent of 
fonic strength. The reaction with ammonia is 
demonstrably reversible; a well defined equi- 
librium is attained, and equilibrium constants 
have been measured. Other reagents have also 
been examined for inactivating properties. The 
chemical nature of the reactive sites and 
possible mechanisms for the reaction will be 
discussed in relation to these results. 
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MIGRATION OF FETAL TROPHOBLASTS INTO MATERNAL 
BLOOD. Lewis Thomas, Gordon W. Douglas*, 
Martin C. Carr* and Niall M. Cullen*. Depts. 
of Medicine and Obstetrics, New York University 
College of Medicine, and Third (NYU) Medical 
and Surgical Divisions of Bellevue Hospital, 
New York, N.Y. 

The fetal placenta in the human is in the 
biological position of a homograft, with its 
Parenchymal cells, the syncytial trophoblasts, 
serving as the lining for the vascular compart- 
ment through which the maternal blood circu- 
lates. Because of earlier reports of the 
finding of trophoblasts in the pulmonary 
capillaries of mothers who died during various 
stages of pregnancy, a search for these cells 
was made in the maternal venous blood returning 
from the pregnant uterus. Samples of blood 
were obtained directly from the uterine veins 
at the time of elective caesarian section, and, 
in intact pregnancies, from polyethylene 
catheters inserted through the femoral vein in- 
to the vena cava. Large, mltinucleated cells 
with the morphological appearance of syncytial 
trophoblasts have been found in a majority 
of samples of uterine vein or vena caval blood 
in pregnant women. It is estimated that at 
least 1 such cell is contained in each ml. of 
maternal venous blood draining the placenta. 
The seeding of fetal trophoblasts into the 
mother's blood is detectable as early as the 
3rd month of pregnancy, and continues until 
term. The possible immnological significance 
Of this phenomenon, and the mechanisms by which 
trophoblasts may be destroyed after entering 
the maternal circulation, will be discussed. 
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A METHOD FOR THE DETECTION AND ESTIMA- 
TION OF PENICILLIN IN POLIO VACCINE. 
Re. Q. Thom and C. T. (intr. by 
H. Me Powell). Lilly Research Labora- 
tories, Indianapolis, Indiana. 
Penicillin is added to the tissue 
culture media during the manufacture of 
poliomyelitis vaccine to help prevent 
bacterial contamination. Since many 
case histories of penicillin sensi- 
tivity have been reported in the 
medical literature, it would be desir- 
able if any penicillin remaining in the 
finished vaccine could be detected and 
estimated. A procedure has been devel- 
oped which is capable of detecting 
0.001 unit of added penicillin per ml. 
of finished vaccine. Specialized pro- 
cedures for concentrating the penicillin 
and for its detection have been devel- 
oped since the problem required that 
less than one aer* of penicillin be 
detected in 107 parts of vaccinee A 
procedure was devised for the extrac- 
tion of penicillin into an organic 
solvent. The organic solvent was 
removed by vacuum distillation and the 
residual penicillin dissolved in a 
suitable buffer. The penicillin is 
detected and is estimated by paper 
chromatographic procedures. The results 
obtained with this method on a number 
of samples of poliomyelitis vaccine 
will te givene 
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FORMATION OF GAMMA GLOBULIN IN VITRO BY VARIOUS 
RABBIT TISSUES. G. Jeanette Thorbecke (Intr. 
by B. Benacerraf). Dept. of Pathology, New 
York University ae of Med., New York, N.Y. 
Incorporation of C 4-1lysine into gamma glo- 
bulin in vitro was investigated with the aid of 
a specific anti-rabbit gamma globulin serum. A 
sheep antiserum was prepared by immunization 
with a precipitate of type III pneumococcus 
polysaccharide with rabbit antibody. After ab- 
sorption, immunoelectrophoresis with rabbit ser- 
um showed only the gamma globulin line. Roller 
tube cultures were prepared from 50 mg minced 
tissue samples from various organs of young rab- 
bits. They were cultured for 20 hours in 2 ml 
Hanks balanced salt solution containing 10% calf 
serum, vitamins, antibiotics, glucose, 1l-amino 
acids without lysine, plus uniformly labeled 
c14-1ysine (lyc/2ml). Culture fluids were dia- 
lyzed and centrifuged (10000g). They were ab- 
sorbed, twice, with a precipitate of diphtheria 
toxoid (70L£) and horse antitoxin to remove non- 
specifically coprecipitating labeled substances. 
Subsequently 0,1 ml 1/10 rabbit serum and an ex- 
cess of the sheep antirabbit gamma globulin were 
added to the supernatant fluids. Both gamma 
globulin and last toxoid precipitates were wash- 
ed in cold saline, 10% TCA, 60% alcohol, acetone 
and counted. Only negligeable radioactivity was 
present in all the last toxoid absorption pre- 
cipitates, and in the gamma Parsee specific 
precipitates from liver and kidney cultures. 
Significant radioactivity was found in gamma glo- 
bulin precipitates from popliteal 1 node, 
spleen, lung, thymus, mesenteric lymph node and 
appendix, usually in this order of magnitude, 
showing gamma globulin formation in these organs. 








Treadwell 
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THE EFFECT OF ACUTE STRESS ON THE SUSCEPTIBILITY 
OF MICE TO PASSIVE ANAPHYLAXIS. P.E.Treadwell* 
R.Wistar*, A.F.Rasmussen, Jr. and James 1. 








Marsh*. Depts. of Infectious Diseases and 
Psychiatry, School of Medicine, University of 
California, Los Angeles. 
Mice subjected to avoidance-learning (A-L), amino acids and externally by traces of I#%1q ¢F 
shuttle box, stress are more susceptible to in- diazotized 7-C**-anthranilic acid(AnA). Oneto | Hat 
fection with herpes simplex virus and less sus- 8 days after i.veinjection the relative specif. 
ceptible to passive anaphylactic shock. It was 4c activities (RSA) of C** and I*%* in rabbit var 
the purpose of these studies to compare the ef- sera were only slightly lower than those of 3% oil 
fect of A-L and other types of acute stress on indicating circulation of the undegraded doubly is 
the outcome of homologous passive anaphylaxis labeled proteins. Heavily labeled serum albunin 4 
in the mouse. Mouse antibody to bovine plasma was rapidly eliminated from the sera with co» _ tis 
albumin was produced (1) in mouse serum by the comitant increase in S°°/C** and $®°5/I294 raty. | ot! 
method of Claringbold and Sobey (Aust.J.Biol. 08. The RSA of rat liver,lung, and muscle dey 


Scien. 2:),34,1958) and (2) in mouse ascitic fluid 
by the method of Munoz (PSEBM 95:757,1957). 

Antigen-antibody mixtures were injected into the 
tail vein and the mice observed for anaphylaxis. 


Spleen 
proteins on the 9th day was 0.3(+0.1) for $* sic 
0.02-0,14 for C+*,and 0,0006 te 0,005 for ysl 


S?S-amino acids of the degraded proteins (Wal. cor 


Mice were subjected to A-L in shuttle boxes, to Biol.Chem 1: This 

confinement and to verying cage conditions and cess is ———- 207 e195 ms tonsa of 
tested for susceptibility immediately and st in- C1* or 1194, When the tissue proteins were hy for 
tervals afterward. Protection induced by A-L rolyzed and treated with ninhydrin than 9 pol 


stress was reversed by injection of pertussis 


vaccine four days before the stress period. deri rsist in the 

Mice subjected to 2 to 12 hours of stress and a low Th at vaetein-ite* indicates dedodine pH 
injected with antigen-antibody mixture 0 to 6 ation and/or rapid elimination of iodinated ome 
hours later showed 22 percent deaths while the . The difference between | ya; 


appropriate controls showed 78 percent deaths. 
Confinement for 6 hours produced complete pro- 
tection. Susceptibility was less in mice in 
individual hanging cages than in group cages. 
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VASCULAR FACTORS AND THE DEVELOPMENT OF EXPERI- HISTOLOGIC CHARACTERIZATION OF THE ADJUVANT PYR 
MENTAL AUTO-ALLERGIC LESIONS. Byron H. Waksman ACTION OF BACTERIAL ENDOTOXINS ON ANTIBODY SPE 
Dept. of Bacteriology and Immunology, Harvard FORMATION, Peter Ward, Murray Abell", and ges 
Med. School, and Neurology Service, Mass. Arthur Johnson, Dept, of Bacteriology and 


Dept. of Pathology, Univ. of Mich,, Ann Arbor, 
Histologic changes occurring during the pri- Dut 
mary antibody response to intravenous injection coc 
of either bovine gamma globulin (BGG) alone er are 
in combination with bacterial endotoxin predom> rea 
inated in the follicular areas of the spleen, let 
with minimal changes in red pulp, A modified lys 
(pyroninophilic) reticular cell appeared to be inj 
associated with antibody formation, Endotoxin aga 
(only in combination with BGG) caused a striking | is 
increase in numbers and in mitotic activity of the 
these cells which correlated closely with anti- non 
body titers, Plasma cells were not part of the des 
reaction, Endotoxin has previously been found Lan 
te incite antibody formation in rabbits inhibited | at 
by cortisone treatment or x-irradiation, His- in 
tologically, in the cortisone-treated group, cle 
disintegration and disappearance ef follicular B 
lymphocytes occurred without morphologic damage 


General Hosp., Boston, Mass. 

Auto-allergic lesions can be produced ex- 
perimentally in the central nervous system, 
peripheral nervous system, lens, uvea, thyroid, 
testis and adrenal. Within these tissues, 
lesions occur more frequently and more intensely 
in certain sites of predilection: the meninges 
and subpial region of the spinel cord; the pos- 
erior spinal root and sensory spinal ganglion 
(in the rabbit), or peripheral nerve (in the 
guinea pig); the choroid of the eye; the rete 
testis and epididymis; and the zona reticularis 
of the adrenal cortex. It is demonstrated that 
these are sites of preferential passage of dyes 
like Trypan blue and of other anionic colloids, 
€eg- radiolabelled human serum albumin, and that 

ese areas are characterized by the presence of 
conspicuous, and in some instances numerous, 
sma)” and medium-sized veins. Reference is made 





to earlier studies which indicate that large of reticular cells or macro elements, : typ 
anionic dyes (Rous et al, J.Exp. Med. 51: 807, Changes, closely associated with antibody titers | fro 
1930; 53: 195, 219, 1931) seats arly leuko- involved the appearance of modified reticular ele 
cytes (Cohnheim, Virch. Arch. 0: 1, 1867) leave cells and mitotic activity on the lth day after che 
the blood stream Targely or exclusively through antigen, increasing by the 6th and 8th days, sup 
venules and veins. The findings emphasize the These changes declined by the 12th day, but were | 373 
importance of local vascular characteristics in maximal on the 18th day, 6 days after cessation | ig 
determining the distribution of lesions of the of cortisone, This follicular activity was not exo 
"auto-allergic" type and suggest that the primary seen in rabbits treated with cortisone alone & alt 
event in the genesis of such lesions may be the together with antigen, Histologic changes 0c the 
perivenous exudation of hematogenous cells, curring in x-irradiated rabbits receiving anti- | das 
possibly lymphocytes. gen alone, and in combination with endotoxin of | 





will be discussed, 





ea4e tar 





ESREUTESF ESS 5 OBE 


giyE, 33 


28s 
rR 


PET ee BE 


XN 
& 


7 ea 


g °F EF ppkebeph st § 





IMMUNOLOGY 


DEVELOPMENT AND APPLICATION OF NEW 
PARENTERAL ADJUVANTS, II-IMMUNOGENICITY 
OF INFLUENZA AND POLIOMYELITIS VACCINES 
CONTAINING ALGINATE,J,Warren,K,E,Jensen, 
and A,F. Woodhour*, Biologics Research 
Dept,, Chas, Pfizer & Co,, Inc,, Terre 
Haute, Indiana, 

Although there is considerable adju- 
vant effect attainable with water-in- 
oil emulsions, the immunogenic increase 
is often accompanied by undesirable 
tissue reactions, We have investigated 
other materials which would provide a 
depot for retention of antigen, be 
slowly resorbed in the body and be non- 
antigenic per se, Sodium alginate has 
no antigenicity in man and is fluid at 
concentrations up to 4 to 5%, Addition 
of calcium ions results in immediate gel 
formation and alginate, Influenza and 
poliomyelitis vaccines with 0,5% algi- 
nate provoked an elevated antibody res- 
ponse h several species, Antibody ap- 
pearance is delayed by approximately two 
weeks in comparison with control aqueous 
vaccines, but subsequent levels are con- 
siderably higher, This material is slow- 
ly resorbed, and no evidence has been 
obtained of pathologic reactions, 
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PYROGENIC AND OTHER PROPERTIES OF IMMUNOLOGIC 
SPECIFIC EXOTOXINS OF GROUP A STREPTOCOCCI. 
sts W. Watsone Dept. of Bacteriology & 
Ology, Univ. of Minnesota, Minneapolis 
Pyrogenic responses are observed in American 
Dutch rabbits after the injection of strepto- 
coccal lesion extracts. At least 3 exotoxins 
are responsible for these and other toxic 
reactions including the enhancement of the 
lethal and cardiotoxic properties of strepto- 
lysin 0 and endotoxins. In rabbits, repeated 
injections of 0.06 Lf of toxin immunizes 
against the pyrogenic activity. This technique 
ig used to type the exotoxins and to distinguish 
them from exogenous and endogenous pyrogens; 
non-specific pyrogens, however, have not been 
demonstrated in the lesion extracts. All 
Lancefield types tested, with the exception of 
a type 4, made one or more of these exotoxins 
in vivoe To describe the toxins, the nomen- 
Clature of Hooker and Follensby (J. Immunol. 
178177, 1934) is usede "A" toxin is produced 
types 28, 12, 17 and NY-5, the "B” toxin by 
type 19 and NY-5s3 a new toxin "C” is obtained 
from a type 18. “A” toxin, purified by 
electrophoresis, had the toxic, immunologic and 
chemical properties of a purified toxin 
supplied by Dr. Aaron Stock (J. Immunol. 693 
373, 1952). In rabbits, toe activity 
ig not the primary toxic manifestation of these 
exotoxins. It is suggested that they profoundly 
alter the response of the host to injury, 
thereby potentiating the lethal and tissue 
damaging properties of these and other toxins 
of group A streptococci. 
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BIOLOGICAL CHARACTERIZATION OF PROPERDIN. 
R. J. Wedgwood, E. W. Todd* and M. D. Schoen- 
berg*. Institute of Pathology, Western 
Reserve Univ., Cleveland. 

Properdin, purified 2500-fold and containing 
about 1000 units/mg N by the zymosan assay, vas 
prepared from human serum by adsorption to 
and elution from zymosan (Pillemer et al., J. Exp, 
Med.103:1, 1956; Todd and Pillemer, Fed. Proc. 
57:537, 1958). Antigenic analysis by Ouchterlony 
techniques showed 5 components. Suitable ab- 
sorption of the antiserum (Pillemer, Hinz and 
Wurz, Science 125:1244,1957) left a single band 
probably representing properdin. Small quanti- 
ties of anti-A and anti-B isohemagglutinins were 
present. Antibodies to other human erythrocyte 
antigens, agglutinins to various bacterial anti- 
gens, and components of complement were ab- 
sent. Tests for biochemical properties (includ- 
ing clotting factors, lysozyme and phosphatase) 
were positive for 9 of 15 activities assayed. 
These (and isohemagglutinins) were shown to be 
distinct from properdin activity. An agglutinin 
for zymosan in some properdin preparations 
(Nelson, J. Exp. Med. 108:515,1958) was disting- 
uished from properdin by suitable cross ab- 
sorption experiments. Thus by a variety of cri- 
teria, properdin was biologically heterogeneous 
Interpretation of activities assigned to proper- 
din must be considered in relation to these find- 
ings. 
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EFFECT OF MYCOBACTERIUM IN ADJUVANTS ON ANTI- 
BODY PRODUCTION. W.0. Weigle, F.J. Dixon, and 
M.P. Deichmiller*, Dept. of Pathology, Univ. 
of Pittsburgh School of Med., Pittsburgh, Pa. 

The effect of mycobacterium (T.B.) on anti- 
body production was investigated in the guinea 
pig and rabbit. The study shows that T.B. had 
little effect on production of antibody when 
1.0 ml of adjuvant, containing 15 mg BGG or Ea 
was injected into guinea pigs each week for 3 
weeks. On the other hand, T.B. increased anti- 
body production, as much as 10 fold, in guinea 
pigs which received a single injection of 0.2 
ml of adjuvant with 15 mg antigen and, to a 
lesser extent, in guinea pigs which received a 
single injection 6f 3.0 ml of adjuvant with 15 
mg antigen. The amount of antibody produced in 
guinea pigs with a single injection of 15 mg 
antigen in 3.0 ml of adjuvant, without T.B., 
was as great or greater than that produced by 
the same amount of antigen in 0.2 ml of adju- 
vant, with T.B. Thus, it appears that 1) the 
effect of T.B, on antibody production, in guin- 
ea pigs, depends on the immunization scheme 
used, and 2) under certain canditions antibody 
production can be enhanced by increasing the 
volume of adjuvant as readily as by adding T.B. 
T.B. did not enhance antitoxin or anti-BGG pro- 
duction in rabbits injected with adjuvant. Pro- 
longed antibody levels were obtained in guinea 
pigs and rabbits, with and without T.B. T.B. 
had no effect on the persistence of 1131 anti- 
gen in the injection sites of rabbits and only 
slightly increased its persistence in guinea 
pigs. 











TYPHOSA. Lawrence M. Weiner (intr. by 
Morris ° ° biology, Wayne 
State Univ. College of Medicine, Detroit. 


The existence of common antigens in S. ty- 
osa and T. spiralis has been actin. “Fe 
that s resulting from immni- 

zation of rabbits with trichinella larvae 
would agglutinate typhoid bacilli. In addi- 
tion, antibodies directed against T. spiralis 
appear in the sera of rabbits following Tomun- 
ization with S. typhosa vaccine. By means of 
selective aggiu orption studies on 
anti-trichinella sera using strains of Sal- 
monella of know antigenic configuration, it 
appears that the somatic antigens of S. t 

osa are the major components responsible for 

@ cross reaction. This has been amplified 
by the finding that somatic lipopolysaccharide 
isolated from S. osa 0901 reacted to high 
titer with T. spir: antisera. Larval anti- 
cian eens le Sent Uit>-aemeegnel- 
fic sera directed against somatic antigens IX, 
XIIp and XII3. The role of the flageller 
antigen of S. typhosa in this cross reaction 
has not been comple characterized. How- 
ever, preliminary data indicate that this 
antigen is of secondary importance. 
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NATURE OF THE TYBE 5 ADENOVIRUS 
TOXIN. W.C. Wilcox and H.S. Ginsberg. 
Western Reserve University, Cleveland. 
Several investigators have noted production 
of a soluble, heat-stable, toxin-like material 
in adenovirus-infected HeLa cells. Studies 
were undertaken to investigate the physico- 
chemical nature of the toxin, its immunologi- 
cal relationship to the virus, and its effect on 
metabolism of host cells. The toxin appears 
to be a ribonucleoprotein. Following removal 
of virus by centrifugation, partial purification 
of toxin was achieved by isoelectric precipi- 
tation at pH 4.5. Extraction of this precipitate 
with 0.9M saline (pH 8.6) resulted in recovery 
of approximately 80% of original activity along 
with a 20-fold increase in specific activity. 
Toxicity appears to be a property of the intact 
nucleoprotein. Partial or complete dissocia- 
tion of toxin into RNA and protein by reaction 
with the cationic exchange resin XE-64 was 
accompanied by a parallel decrease in toxic 
activity. Immunologic techniques indicate that 
purified toxin and type 5 adenovirus share a 
common antigenic component. This, plus the 
observation that partially purified virus re- 
tains some toxicity, suggests the possibility 
that "soluble toxin" arises as the result of an 
overproduction of a viral component. Studies 
employing P32 indicate that toxin-treated cells 
incorporate less isotope into cellular RNA and 
DNA than do uninfected cells, aithough no 
difference in total nucleic acid content of 
treated and control cells was apparent. 
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FURTHER EXPERIMENTS CONCERNING THE LYTIC POWER 
OF BLOOD SERUM AGAINST ASCITES TUMOR CELLS, 
R. Willheim, E. Revici and M. Auber (intr, by 
I. A. Parfentjev) Institute of Applied Biology, 
New York, N. Y. 

Jointly with A. C. Ivy and H. M. Janecek, 
4t was found (J. Exper. Med. and Surg. 15/300, 
1957 and VII Intern. Cancer Congress, London 
1958) that normal human serum is able to digest 
Ehrlich ascites tumor cells. In the present 
investigation it was found that this phenomenon 
can be also observed with Sarcoma 180 ascites 
tumor, Krebs ascites tumor and Walker rat 
ascites tumor. Preceding treatment with one 
of the above mentioned tumor cell types dimin- 
ishes mostly the effect of a following diges- 
tion of another cell strain. On the other hani, 
4{mmunization with one of these tumor cells in 
creases, as a rule, the lytic power against 
all four types. Treatment of experimental 
animals with cortisone abolishes the lytic 
power of their sera. Prompted by the fact of 
soap hemolysis and by the concept of Revici, 
that lipids and especially fatty acids play an 
important role in the defense mechanism of the 
organism against tumor growth, lipids were 
added to serum in vitro. Studies of this com 
bination show that some fatty acids, in con- 
trast to cholesterol, increase clearly the 
lytic power. 
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BLOOD-GROUP B ACTIVE SOMATIC ANTIGEN OF E. COLI 
Ogg:B7. Peter W: d Georg F, S 
Wm. Pepper Lab., Univ. of Pennsylvania, Phila, 
Close serologic relationship of enteropatho- 
genic, smooth E, coli Og¢ to blood group B has 
been reported (Springer, J.Imn.76,399,1956, 
Acta haem. 20,147,1958; Iseki, Unuki and Kashi 
wagi, Gunma, J. Med. Sci. 7,7,1958). The B ac- 
tive principle from E. coli Ogg (grown on syn- 
thetic medium) was extracted by several estab- 
lished methods, Cold aqueous phenol (50% w/v) 
or 50% aqueous pyridine (v/v) at 37°C proved 
most satisfactory. A lipopolysaccharide-protein 
complex 10-20 times as active in hemagglutina- 
tion inhibition as whole E, coli Og, sedimented 
from an aqueous pyridine extract at about 6000g 
and yielded 1.1% of starting material, It forms 
opalescent solutions in weak alkali, Analyti- 
cal data: C 51.6, H 8.3, N 4.7, P 2.6; no sig- 
nificant absorption in nucleic acid range. 
Heating the complex for 5 min. at 100°C in 1wW 
HCl destroys>90% of B activity. Concomitantly 
galactose and hexosamine are liberated, apparent- 
ly in this order. This corresponds to observa- 
tions on human blood group B mucoid (Watkins 
amd Morgan, Nature 175,676,1955; Kabat and 
Leskowitz, J.A.C.S. 77,5159,1955). Chromato- 
graphy after prolonged hydrolysis shows galac- 
tose, fucose, hexosamine, glucose in agreement 
with Braun,Specht,Lideritz and Westphal (Z, 
Hyg. 139,565,1954). A second hexosamine may be 
present; no rhamnose was found, Immunogenicity 
of the intact ami partially degraded lipopoly- 
saccharide-protein complex will be discussed. 
(Aided by Natl. Sci. Found.), 
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When sensitized 
first (C'l), second 
components of complement (EAC'1,),2), were 
treated with lysine ethyl ester in the cold, 
the C'l activity was removed leaving the C'2 


(C2), and ‘court (C1) 


and Cth intact. Lysine was inactive in this 
respect, but its decarboxylation product, ca- 
daverine, was active. A number of aliphatic 
diamines with the amino on the terminal 
carbons were tested for their ability to remove 
Ctl from EAC'l, Diamines with <8 carbons re- 
noved C'l with equal facility, while the 2 car- 
bon diamine was only about as active, Fure 
study of the action of 1,l-butanediamine 
showed that the C'l is not destroyed, but is 
removed from the cell and can be detected in 


5 


through most of its course. 
that the reaction of EA and C'l is inhibited 
competitively by 1,l-butanediamine, according 
to the Lineweaver-Burk treatment. Since in- 
creasing the Ca** concentration in the mixture 
from 0.0005 M to 0,0015 M diminished the abi- 
lity of 1,h-butanediamine to remove C'l from 
EAC'L, the requirement for divalent cations for 
the maintainence of the EAC'1 complex was in- 
vestigated. When EAC'l cells were suspended in 
buffered saline free of divalent cations, the 
FAC'] complex dissociated, The interpretation 
of these data, concerning the EA-C'l bond, will 
be discussed, 
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STUDIES ON THE RATE OF ABSORPTION OF THE CHOLINE 
SALT OF SALICYLIC ACID. Julius Wolf and Ruben 
Aboody (intr. by Alvin F. Coburn). Veterans 
stration Hospital, Bronx, N. Y. 

The combination of salicylic acid with 
choline has resulted in a soluble compound that 
is more soluble than sodium salicylate. The 
improved solubility offers not only the obvious 
advantages of ease in drug administration but 
should also result in improved absorption with 
high drug levels sooner after ingestion. After 
administration of equivalent doses, salicylate 
blood levels averaged five times higher in 
twelve minutes and twice as high at thirty min- 
utes and sixty minutes after ingestion of choline 
salicylate as compared to acetyl salicylic acid. 
After a week's administration of 2.0 grams of 
the choline salt daily, blood salicylate levels 
were comparable to that produced by acetyl 
salicylic acid administered similarly. There 
was a significant salicylate blood level twelve 
hours after the administration of the last dose 
of choline salicylate. This drug was tolerated 
as well as aspirin. 
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DEVELOPMENT AND APPLICATION OF NEW 
PARENTERAL ADJUVANTS, I-ENHANCED ANTI- 
BODY RESPONSE TO INFLUENZA VIRUS COM- 
BINED WITH HEXADECYLAMINE,A,F,Woodhour*’, 
K,E, Jensen and J, Warren, Biologics 
Research Dept,, Chas, Pfizer & Co,, Inc, 
Terre Haute, Indiana, 

Youngner and Noll have demonstrated 
that influenza viruses are adsorbed to 
cholesterol, palmitic acid, stearic 
acid and hexadecylamine (HDA), and that 
the cholesterol-influenza virus complex 
had increased antigenicity for animals 
as measured by HI antibody, It was sub- 
sequently observed that different : 
strains of influenza viruses varied in 
their reactivity with these first three 
compounds but that HDA was a superior 
adsorbent based upon CCA units of virus 
combining with HDA, We find that HDA is 
well-tolerated by man and animals at 
0,5 mg/ml injected intramuscularly or 
subcutaneously, Influenza vaccine con- 
taining HDA induced higher antibody 
levels than control material when 
assayed in several animal species, and 
this enhancement was observed as early 
as two weeks post-injection, The 
early antibody rise occurs with all 
strains and differs from the patterns 
observed with water-in-oil emulsions, 
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THE EFFECT OF ANTISERA TO MONKEY KIDNEY CELLS 
ON THE GROWTH OF ECHO 13 VIRUS IN HOMOLOGOUS 
TISSUE CULTURE. W.A. Woods*, F.C. Robbins, 

and J.C. Rivadeneira*. Dept. of Pediatrics, 
Western Reserve University School of Med., 
Cleveland, Ohio. 

Inhibition by anticellular sera of virus 
multiplication and cytopathic effect in tissue 
culture has been described by Habel et al and 
by Quersin-Thiery. Similar observations have 
been made in this laboratory. Experiments were 
designed to elucidate the mechanism of this in- 
hibition. Antisera were prepared in rabbits to 
cultured monkey kidney cells and to 6 cellular 
fractions obtained by differential centrifuga- 
tion. These sera were tested for inhibition of 
multiplication of ECHO 13 virus and for in- 
hibition of cellular growth of primary trypsin- 
ized monkey kidney cell suspensions. Evidence 
of inhibition of multiplication of ECHO 13 
virus was obtained when the culture medium con- 
tained serum prepared against whole cells, the 
"nuclear" fraction, or one "microsomal" 
fraction. Growth media, containing one of 
these same sera or serum against a "mito- 
chondrial" fraction, prevented or inhibited 
growth of primary trypsinized monkey kidney 
cells. These and other preliminary experi- 
ments have indicated that the inhibition of 
virus multiplication is not primarily due to 
prevention of adsorption of the virus to the 
cell. Studies on the distribution of these 
antibodies within viable cells with the use of 
the fluorescent antibody technique will be 
presented. 
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POLYSTYRENE=-PROTEIN COMPLEXES AS IMMUNOCHEMICAL 
ADSORBENTS. and David Pressman- 
Roswell Park Memorial Institute, Buffalo, N.Y. 
The use of protein-N=N-polystyrene as immuno- 
chemical adsorbent has been described by G. Ma- 
ecke et al. (Naturwiss 42:212,1955) and by L. 
Gyenes et al. (Nature 181:1465,1958) (Fed, Proc. 
17:64,1958). We have studied this absorbent 
quantitatively using I13l-labelled antigens and 
antibodies. Systems involving bovine serum al- 
bumin (BSA), globulin (BGG) and ovalbumin (Ov) 
coupled with diazotized aminopolystyrene were 
studied. BSA-and BGG-complexes were more effec- 
tive than the Ov-complex in binding antibodies. 
Antibodies specifically combined with antigen 
complexes could be eluted efficiently at pH 3 
(citrate buffer) while antigens and nonspecifi- 
cally adsorbed proteins remained firmly bound 
to the resin. Elution of antibodies took place 
slightly in 10% sodium salicylate and at 60° pH 
8, but not in 17% NaCl. Eluted antibodies show- 
ed normal precipitin curves although Gyenes re- 
ported otherwise. By diluting anti-BSA with 
normal globulin, it was found that 1 pg anti- 
body in 1 mg globulin could be detected readily 
The nature of the effective antigen in the 
polystyrene-protein complex is not well defined 
The original aminopolystyrene or the diazopoly- 
styrene quenched with B-naphthol bound antigen 
proteins very strongly but to a lesser extent 
than did the diazopolystyrene itself. B-Naph- 
thol quenched diazopolystyrene treated with BSA 
was tested and found to be almost as effective 
as the chemically coupled BSA in purifying 
antibodies. 
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VIREMIA IN ECHO 9 VIRUS INFECTION. I. Yoshioka* 
and D.M.Horstmann. Sect. of Preventive Med. and 
- of Pe rics, Yale Univ., New Haven,Conn. 


In June of 1957 an epidemic of aseptic meningi- 
tis and assdciated non-specific febrile illness 
occurred in one of the cottages of an insti- 
tution for mentally retarded children. Seven 
of the 57 residents, aged 6-12 years, developed 
aseptic meningitis, and virtually all others 
had acute febrile illnesses. None was noted to 
have a rash at any time. In connection with 
another project, 18 of the children had been 
bled at an earlier date (9June) when these 
symptoms were limited to one or two children in 
the cottage and the imminence of an epidemic was 
not appreciated. Tests on specimens collected 
subsequently, yielded Echo 9 virus from the 
stools, throat swabs, and/or spinal fluids of 
27 children, 93% of those who became ill. All 
residents of the cottage developed serological 
evidence of ECHO 9 infection. From 10 of the 
18 pre-illness blood specimens, ECHO 9 was also 
recovered. One of the children with viremia 
developed aseptic meningitis 3 days after the 
positive blood specimen was obtained. Results 
indicate that viremia in ECHO 9 virus infection 
- as in poliomyelitis - precedes the clinical 
disease by several days. The pattern of virus 
isolation from blood, throat, and feces and the 
development of antibodies in ECHO 9 infection 
all parallel the findings in poliomyelitis, 
suggesting a similar pathogenesis in these two 
infections. 
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FURTHER STUDIES ON THE EFFECT OF 
ON THE FIRST COMPONENT OF COMPLE- i, 
MENT(C'l). F. E. Young (Intr. by I. H. 
Inst. of Pathology, Western Reserve Un 
Cleveland. 

Previous investigations(Lepow, et al, J. 
Med. 98:277, 1953;LaPorte, et al, Ann. Inst. Pas | 
eur, 89:16, 1955) indicated that Catt plays an ip | 
portant role in stabilizing C'l. Inactivation 
etics of C'l in human serum with added ED 
have been studied. The reaction is depenc 
time and temp., but is insensitive to wide 
tions of pH and ionic strength. Irreversible, 
plete inactivation of C'l, following first ore 
kinetics, was achieved by incubating se 
unadjusted pH and ionic strength with 10- 
10-2M Na3EDTA at 45° for 4-5 hrs. The spe 
effect of Cat+ was shown by using Mg DT 
and CaNaEDTA under the same conditions. 
though some loss of other components of 
plement occurred, the primary effect of Ca’ 
depletion was on C'l, Inactivation of last tra 
of C'l was augmented by large ratios of sv 
area to serum volume. This phenomenon 
not explained by altering the liquid-gas in 
face by substitution of Nz or mineral oil for 
nor was it related to agitation or area of 
surface. Serum depleted of C'l by incubat 
with EDTA was tested as a reagent for measi 
ment of C'l in serum and in purified fracti 
A comparison of these results with those ¢ 
tained with conventional Rl prepared by 
dialysis will be presented. 
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COMPETITIVE INHIBITION OF 5-HYDROXYTRYPTO: 
DECARBOXYLASE. A. Yuwiler, E. Geller, and © 
S. Eiduson, (intr. by J. 0. Erickson), Néuro= 
“biochem. Lab., VA Center, and Univ. of Cal 
Los Angeles. 

Previous work (Yuwiler, Geller, Eiduson, 
Arch. Biochem. Biophys., in press) has d 
strated in vitro inhibition of SHTP decarboxy 
lase by DOPA and of DOPA decarboxylation by 
SHTP, using a hog kidney preparation. The — 
present report indicates that both 5HTP d 
boxylation and DOPA decarboxylation are com= 
pletely inhibited by a number of the same 
compounds including, 3,4,4'-trihydroxy-3'-c 
boxychalcone, 3,4'-dihydroxy-3' carboxychale pi 
1-(5-hydroxyindoly1-3)-2-(4-hydroxy-3-carbo 
benzoyl)ethylene. The results will be discus 
with respect to the question of the discrete 
nature of these enzymes and to their possib 
interrelationship in the functioning organ 
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